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wildlife and wetland analyses may fall outside of the currently proposed Project Area. 
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1.0 Introduction 

South Platte Solar LLC (“Applicant”) is proposing an up to 250 megawatt (“MW”), 1,488 
megawatt-hour (“MWh”) battery energy storage system (“BESS”) to support the associated 500 
MW South Platte Solar Project (“Solar Facility”) southeast of Fort Morgan, Morgan County, 
Colorado (Exhibit 1). The four-hour South Platte Battery Energy Storage System (“Project,” 
“Facility,” or “BESS Facility”) is planned to be constructed within a 10,152-acre area (“Project 
Area”) and will consist of a 345 kilovolt substation (shared with the Solar Facility), laydown yard 
(shared with the Solar Facility), 100 inverters, 400 battery containers, and 200 battery container 
augmentation blocks to allow for potential future expansion. Maps showing the Project location, 
preliminary layout, and facilities are in Appendix A.   
 
Applicant is seeking a Special Use Permit (“SUP”) and all other approvals and authorizations 
required to construct, install, operate, and maintain the Project. Applicant submits this SUP 
Application (“Application”) to the Morgan County Planning, Zoning, and Building Department. 
The SUP application form is in Appendix B. The associated Solar Facility is undergoing a 
separate, concurrent SUP application process. 
 
The Application addresses each section in the Morgan County Zoning Regulations (“Zoning 
Regulations”), as noted in the headings and tables throughout the Application. Like information 
is grouped throughout the Application.  
 

1.1 Present Use of Property 

Land within the Project Area is primarily used for livestock grazing. According to the Morgan 
County Zoning Map (Morgan County, 2022), the Project Area is entirely within the Agricultural 
Production Zone (A). The A zone is established to maintain and promote agriculture as an 
essential industry of Morgan County.  
 

1.2 Proposed Use of Property 

The proposed use is a BESS Facility capable of storing up to 250 MW of power (1,488 MWh) 
generated from the associated Solar Facility. The general purpose of the Project is to maximize 
energy production from available solar resources in order to deliver clean, renewable electricity 
to the bulk power transmission system to serve the needs of electric utilities and their customers. 
The electricity generated by the associated Solar Facility and stored at the BESS Facility will be 
transferred to the transmission grid for sale at wholesale or under a Power Purchase Agreement 
(“PPA”), which will be executed at a later date. 
 

1.3 Additional Information to Demonstrate Project Intent 

The Project location was selected based on viability to support solar energy generation, 
compatible land-use characteristics, rural setting, access to the bulk power transmission system, 
positive feedback from landowners, and few environmentally sensitive areas. The Applicant has 
leased multiple parcels of land from four individual property owners who signed lease agreements 
to host the Solar Facility. Table 1.3-1 lists the leased parcels and participating property owners for 
the BESS Facility. Currently, approximately 10,152 acres are under contract—approximately 2% 
of which will house the BESS Facility components. 
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Table 1.3-1: Participating Property Owners 

Parcel Number Property Owner Property Description 
Percent of 
Total Area 

1229-240-00-005 Charles E. Ross, et.al. T3, R57, SE ¼ Sec. 24 1.58 

 

1.4 Contact Information 

The engineering, procurement, and construction (“EPC”) contractor will be hired prior to 
commencement of construction activities. At this time, the BESS system installer and/or 
owner/operator will be identified.  

 

2.0 Project Narrative 

2.1 Project Description and Phasing 

The Project is located in an unincorporated rural area of Morgan County, Colorado (Exhibit 2 
in Appendix A). The Project is located southeast of Fort Morgan and southwest of Brush. Table 
2.1-1 identifies the Project location. 

 

Table 2.1-1: Project Location 

Township, County Township Range Sections 

Unnamed, Morgan 3N 57W 24 

 
Property owners within 1,320 feet of the Project Area are shown on Exhibit 3, and a list of 
property owners within 1,320 feet of the Project Area boundary is included in Appendix C. 

 
The Project Area encompasses 10,152 acres of private agricultural leased land with a BESS Facility 
footprint of approximately 20 acres. A Public Lands Map is attached as Exhibit 4 in Appendix 
A. The facility footprint constitutes less than 1% of the total Project Area.  
 
The BESS Facility will have a system stored capacity of 1,488 MWh and will consist of 100 
inverters and transformers, 400 battery enclosures, and 200 augmentation blocks surrounded by 
security fencing. The batteries and inverters will adhere to the following standards: UL1642 
Lithium Batteries, UL1973 Standard Batteries for Use in Light Electrical Rail and Stationary 
Applications, UL9540A Test Method for Evaluating Thermal Runaway Fire Propagation in 
Battery Storage Systems, and UL1741 Standard for Inverters, Converters, Controllers and 
Interconnection System Equipment for Use with Distributed Energy Resources. All integrated 
design components will adhere to both the International Building Code and National Fire 
Protection Association (“NFPA”) 855. At this time, a CATL EnerC battery enclosure model is 
proposed; however, all proposed equipment is highly preliminary in nature and is subject to 
change upon final design and equipment availability. Slopes and proposed grading have not yet 
been determined and must be verified on-site prior to construction. Exhibit 5 in Appendix A 
presents the preliminary layout for the overall Solar Facility.  
 
Project construction will commence in March 2026 and will be completed by March 2027. For the 
full Project development schedule, refer to Section 2.5.  
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2.2 Purpose of Request 

Zoning applications for new developments must meet the requirements set forth in the Zoning 
Regulations, as amended. BESS facilities that are designed and operated for uses outside of 
single residential households are regulated under Chapter 4 of the Zoning Regulations. In 
accordance with Section 4-850 of the Zoning Regulations, BESS facilities include rechargeable 
energy storage systems consisting of batteries, battery chargers, controls, power conditioning 
systems, and associated electrical equipment designed to provide electrical power to a building 
or to provide electrical grid-related services. Based on conversations with Morgan County, the 
Project will require a SUP. A checklist showing this Application’s compliance with the filing 
requirements in the Zoning Regulations are included in Appendix D. A separate SUP 
application has been submitted for the proposed Solar Facility. 

 

2.3 Impact on Existing Adjacent Uses 

The Project is located in a rural, agricultural area in northeastern Colorado. Local infrastructure 
and land use within the vicinity of the Project primarily includes pastureland, residences, sand 
hills/dunes, feedlots, and agricultural developments, with heavy industrial uses abutting the 
Project Area. 
 
The Project is expected to have minimal, and primarily temporary, impacts on local infrastructure 
and land use. As such, extensive mitigation measures for adjacent land uses are not anticipated 
or proposed. During the operational phase, the Project’s use of public services and infrastructure 
would unlikely not be noticeable. Post-construction road use for Project inspections and 
maintenance is anticipated to be one to two vehicle trips per week. 
 

2.4 Off-site Impacts and Proposed Mitigation Measures 

The proposed Project will result in minimal impacts to off-site areas. In an effort to mitigate any 
potential adverse impacts, the Project may implement the following techniques: 

• Limit vegetation disturbance to that which is critical for Project construction and 

maintenance. 

• Implement stormwater best management practices (“BMPs”) to minimize stormwater-

related impacts resulting from construction activities. 

• Install a seven-foot-tall smooth top chain link fence to enclose the Solar Facility and 

prevent wildlife from entering the site. 

• Manage non-native vegetation and noxious weeds as necessary for Project operation.  

• Revegetate the site and protect newly established vegetation from wind and water erosion 

with appropriate BMPs. The exact method of vegetative establishment will be dependent 

upon the time of year and site conditions. 

• Adhere to any BMPs specified in the Solar Facility Storm Water Management Plan 

(“SWMP”), Erosion Control and Storm Water Management Plan (“ECSWMP”), and Spill 

Prevention, Control, and Countermeasure (“SPCC”) Plan, as applicable. 
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2.5 Project Development Schedule 

Upon approval of the proposed Project by the Board of County Commissioners, the Applicant is 
anticipating a commercial operation by date (“COD”) by June 2027. To meet the Project’s COD, 
construction activities are proposed to start in March 2026 and end with Facility commissioning 
and energization in March 2027. This Project schedule is an estimate based on information known 
at the time of Application. The actual timeline for each activity will be determined by several 
factors including, but not limited to, timing and completion of PPA arrangements, interconnect 
facilities, equipment availability, and permitting timelines. 
 
The duration of construction for the Project is estimated to be 12 months. This timeline is in part 
dependent on winter weather conditions and the ability to work through the winter months. If the 
winter is mild, construction activities could be accelerated. The construction timeline will be 
finalized after an EPC contractor is hired. 
 
The following provides a description of the phasing and construction sequence for the Project:  
 

• Installation of tracking pads at construction entry and exit points, and installation of 

erosion control and stormwater BMPs as outlined in the ECSWMP. 

• Installation of sensitive resource/impact avoidance signage/flagging, survey staking, and 

stormwater protection/wildlife exclusion measures (e.g., silt fence).  

• Delivery of equipment, including inverters, battery containers, and battery container 

augmentation blocks.  

• Stabilization and revegetation of disturbed areas in stages as construction is completed. 

• Interconnection inspections and testing and Project commissioning. 

• Completion of final seed installation and revegetation activities at disturbed areas. 

• Commercial operation. 

 

2.6 Anticipated Permit Timeframe 

According to Section 4-880 of the Zoning Regulations, as amended on May 16, 2023, a use permit 
for a BESS is valid for three years from the date of approval. The owner and/or operator may seek 
an extension of the approval period by demonstrating a need for such extension and filing an 
application with Morgan County. Applicant understands the approval extension period may not 
exceed six years from the date of the original approval of the use permit. 
 

2.7 Required Public Improvements 

2.7.1 Public Roads and Haul Routes 

Prior to construction, the Applicant will coordinate with applicable local and state road authorities 
to ensure that the weights being introduced to area roads are acceptable and to obtain all relevant 
permits. It is anticipated that a combination of state and local roads will need to be widened or 
otherwise modified to ensure deliveries and to protect existing transportation infrastructure. Such 
modifications may include installing longer culverts to accommodate a temporary widening of 
roadways, fortifying road shoulders, widening intersections for larger turning radii, widening or 
improving bridges where applicable, and increasing aggregate thickness of road surfaces. 
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Applicant will also coordinate with applicable road authorities regarding public road closures. 
Potential haul routes, road surface material, measures for dust control, traffic plan, and proposed 
road maintenance schedules or programs will be identified in a Haul Route Plan/Traffic Impact 
Analysis, as well as any applicable Road Use Agreements. All public improvement obligations are 
dependent upon final design and will be defined by the EPC contractor prior to construction.  
 
2.7.2 Water Supply 

During construction, water used for dust control measures will be sourced from permitted off-
site commercial suppliers. Refer to Section 3.2 for more information on dust mitigation 
measures. 

 

2.7.3 Sanitary Sewer 

The proposed Project is not anticipated to adversely impact local sewage demands and would not 
necessitate additional wastewater facilities. During construction, site personnel will utilize 
portable sanitary units. During operations, the Facility will be unmanned and remotely 
monitored. As such, the proposed use of the Project will not require septic services at the site and 
will not release wastewater during any phase of the Project. 

 
2.7.4 Utility Location and Crossing Agreements 

Prior to construction, Applicant and its contractors will use the Colorado Diggers Hotline to 
identify all utilities within the path of construction, including electric, gas, communications, 
water, and sewer to avoid impacts to those services. Applicant will also coordinate directly with 
applicable utility owners well in advance of Project construction to obtain any required crossing 
agreements.  
 
2.7.5 Drainage Ditches 

A field assessment identified no drainage or irrigation ditches within the Project Area. If ditches 
are identified during the comprehensive drainage analysis to be completed at a later date, this 
Application will be amended accordingly.  
 

2.8 Compliance with the Morgan County Comprehensive Plan 

As part of the Morgan County Comprehensive Plan’s goal to preserve both the man-made and 
natural environment in an effort to enhance the quality of life in the region, Morgan County 
encourages the use of renewable resources in its land use planning efforts (Morgan County, 
2008). According to the Morgan County Comprehensive Plan, the zoning around Fort Morgan 
ranges from industrial to commercial to residential and planned development.  
 

The area to the south of Fort Morgan consists of estate residential, rural residential, and 
commercial uses; the area to the south of County Road Q remains agricultural. County zoning 
surrounding the city of Brush is similar to that around Fort Morgan; the area to the south of Brush 
primarily consists of grassland, pasture, and dry land farming. Certain pertinent goals for these 
land use planning areas include coordinating the mix of land uses adjacent to city limits while 
preserving the agricultural land production and maintaining the aesthetic value in the region. For 
utilities planning in the region, it is a goal of the Morgan County Comprehensive Plan to ensure 
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that all developments in Morgan County have sufficient infrastructure and plans to expand 
utilities in the region for future growth.    
 
Consistent with Zoning Regulations §§ 2-145 and 2-395(A), the Project use and location are in 
conformance with the Morgan County Comprehensive Plan. The proposed BESS Facility will 
support the operation of the associated Solar Facility, with solar energy generation being a clean, 
renewable energy that will not contribute to pollution in the Project vicinity. The Project will take 
steps during both the construction and operational phases of the Project to minimize and mitigate 
any adverse effects to the local environment. Refer to Section 3.0 of this Application for more 
information on natural environment preservation and impact mitigation. 
 

2.9 Compliance with Special Use Permit Review Criteria  

A checklist showing this Application’s compliance with the filing requirements in the Zoning 
Regulations is included in Appendix D. 
 

3.0 Environmental Information 

3.1 Air Quality 

The Project will not produce adverse, long-term impacts to air quality within or near the Project 
Area. In general, solar energy is a clean and cost-effective form of renewable energy, with no toxic 
emissions during operation. Consequently, solar facilities limit greenhouse gas (“GHG”) 
emissions significantly and are useful in curtailing the negative effects of climate change.  
 
However, minor emissions are associated with the construction and decommissioning phases of 
solar energy development—including installation of BESS facilities. Specifically, large earth-
moving equipment and other mobile sources are powered by diesel or gasoline and are common 
sources of combustion emissions. These emissions include nitrogen oxides, carbon monoxide, 
volatile organic compounds, particulate matter, small amounts of sulfur dioxide, trace amounts 
of hazardous air pollutants, and GHG. To comply with state and federal air quality regulations, 
the Applicant will adhere to the National Ambient Air Quality Standards (“NAAQS”) as 
promulgated by the Environmental Protection Agency and administered by the state of Colorado. 
The NAAQS identify six key pollutants that, in quantities in excess of such standards, are 
detrimental to human health. For developments of 25 contiguous acres or more—or with a 
development timeframe of six months or more—an Air Pollutant Emissions Notice (“APEN”) and 
an air permit are generally required. As such, the Applicant will submit an APEN prior to the 
initiation of any earth disturbing activities. The APEN documents basic information about the 
Project (e.g., description, location, size, and duration of the proposed Project) and potential 
pollution impacts to air quality.  
 

3.2 Dust and Odor 

Dust and odor are possible as temporary impacts during construction but are not anticipated to 
be continuing factors during the operation of the BESS Facility. Fugitive dust emissions during 
construction will be primarily caused by increased traffic on dirt roads and the construction area. 
The amount of dust generated will be dependent upon the type of construction activity, soils, soil 
moisture content, wind speed, precipitation, vehicle type and traffic levels, and road surface 
materials. More significant dust emissions can be expected during dry periods and in locations 
where finer soils are subject to disturbance. Dust emissions are currently experienced because of 
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nearby agricultural activities. The following BMPs will be utilized to minimize the amount of dust 
generated by construction activities: 

• Minimize grading and disturbance to the extent feasible;  

• Water disturbed areas regularly during construction; 

• Control Project traffic speeds on dirt roads and disturbed areas; and 

• Cover or water stockpiled soils to minimize wind erosion. 

 
During construction, water used for dust control measures will be sourced from off-site 
commercial suppliers. The minimal particulate dust emissions generated during construction 
activities will be limited to 12 months duration. During the operations phase of the Project, 
particulate dust emissions will be near zero.  
 

3.3 Noise 

Solar generation facilities with battery storage emit low sound levels unlike other power facilities, 
and noise is not a significant concern of solar energy facilities since their operation is during 
daylight hours. Nonetheless, potential sound emitting equipment, such as inverters, will be 
located away from residences to minimize any additional sound increases at those locations.  
 
BESS facility projects have the potential to create temporary increases in noise during 
construction from operation of construction vehicles and equipment. Though batteries do not 
generate significant noise emissions, the BESS’s transformers, heating ventilation, and power 
inverters will produce noise during operation. The nearest residence is 0.46 mile (approximately 
2,400 ft) from the Project Area, as identified in a preliminary desktop assessment of aerial 
imagery. 
 
Sound is measured is measured in units of decibels (“dB”) on a logarithmic scale. The A-weighted 
decibel (“dBA”) scale is used to reflect the selective sensitivity of human hearing and puts more 
weight on the range of frequencies that the average human ear perceives and less on those humans 
do not receive as well (e.g., very high or low frequencies). Some typical sound sources in an 
agricultural area may include farm equipment, roadway traffic, wildlife, and wind.  
 
The noise standards adopted by the state of Colorado are set forth in CRS §§ 25-12-101 – 110. 
These regulations include distinct standards for daytime and nighttime hours and vary depending 
on the zone classification (i.e., residential, commercial, light industrial, or industrial). The noise 
levels permitted in the hours between 7:00 AM and the following 7:00 PM may be increased by 
10 dBA for a period not to exceed 15 minutes in a given one-hour period. For the purposes of these 
noise regulations, construction projects are subject to the noise standards specified for industrial 
zones for the period during which construction is to be completed. Table 3.3-1 below depicts the 
statewide noise standards. 

Table 3.3-1: Colorado Noise Standards 

Zone 7:00 AM to 7:00 PM 7:00 PM to 7:00 AM 

Residential 55 dBA 50 dBA 

Commercial 60 dBA 55 dBA 

Light Industrial 70 dBA 65 dBA 

Industrial 80 dBA 75 dBA 
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During construction of the Project, noise levels will adhere to the decibel limits established for 
industrial settings. Construction activities will generally take place during regular working hours 
between 7:00 AM and 7:00 PM. Any activities that take place outside of this timeframe will be 
kept to a minimum and will maintain compliance with  CRS § 25-12-103. The proposed haul routes 
will ensure that noise levels remain unchanged. The sound emitted from the type of inverter that 
will be present at the Facility during operation is comparable to that of an air conditioning unit, 
which noticeably, rapidly decreases with distance. An individual standing outside of the Facility’s 
perimeter fence line would not likely be able to distinguish such a sound during operations. Due 
to the distance of the BESS from public roads and private residences, noise impact mitigation of 
BESS components is not anticipated to be necessary.  
 

3.4 Existing Vegetation 

The Project is located in the Rolling Sand Plains Level IV ecoregion of Colorado (Chapman, et al., 
2006). The Rolling Sand Plains ecoregion is an area of grass-stabilized sand plains, sand dunes, 
and sand sheets. A sandsage prairie natural vegetation type is supported by the sandy soils formed 
from the eolian deposits. Sand sagebrush (Artemisia filifolia), rabbitbrush (Ericameria 
nauseosa), sand bluestem (Andropogon hallii), prairie sandreed (Calamovilfa longifolia), and 
Indian ricegrass (Achnatherum hymenoides) were typical plants within the native community.  
 
Sandsage prairies are also called Western Great Plains Sandhill Steppe, which are characterized 
by sparse to moderately dense woody layer of sandsage and rabbitbrush shrubs. The ground 
between shrubs is often dominated by a sparse to moderately dense layer of tall, mid-, or short 
grasses. Other common grass species found include threeawn (Aristida spp.), grama (Bouteloua 
spp.), needle-and-thread (Hesperostipa comata), and sand dropseed (Sporobolus cryptandrus) 
(Decker, et al., 2020). Table 3.4-1 provides the total area percentage of each land cover type within 
the Project Area.  
 

Table 3.4-1: Estimated Land Cover Types Within Project Area 

National Land Cover Database Classification Percent of Total Area  
Agricultural  

Row/traditional crops 0.08 
Pasture/Hay 0.02 

Non-Agricultural Upland 
Prairie/grasslands/pasture/fallow field 96.5 
Shrub/Scrub 2.7 

Developed 
Open Space 0.6 
Low Intensity 0.01 
Medium Intensity 0.01 

 
Existing agricultural land will be converted from an agricultural use to BESS use for the lifetime 
of the Project; however, a majority of the land will be preserved, and soils will be allowed to 
regenerate. Approximately five acres of agricultural land will serve as temporary storage areas 
during the construction phase of the Project. These storage areas will be returned to their pre-
construction conditions following construction. 
 
Construction activities will result in short-term impacts on existing vegetation, including soil 
disturbance and soil compaction. Approximately 5,800 acres will be temporarily disturbed during 
construction of the overall Solar Facility, including approximately 20 acres for the BESS Facility, 
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subject to final design. Trees along the perimeter of the Project Area will remain undisturbed. 
Construction will also have long-term impacts on existing vegetation as a result of permanent 
removal of vegetative structures within the Project Area and rights-of-way (“ROW”). Where 
possible, impacts to woody vegetation will be minimized by avoiding these areas.      
 
The Applicant will revegetate the Project Area with a native seed mix that will include both native 
grasses and wildflowers. The establishment of this vegetation will provide a pollinator-friendly 
Facility with native perennial vegetation and bird foraging habitat.  
 

3.5 Wildlife 

Wildlife habitat and potential species found within and surrounding the Project Area was 
identified based on desktop habitat review, field investigations and observations, and state and 
federal information on threatened and endangered species. 

 

The Applicant contracted with Western EcoSystems Technology, Inc. (“WEST”) to complete a 
desktop review and field assessment (Appendix E) to identify protected species that may occur 
in or near an 11,844-acre Study Area (“Study Area”). A list of protected species that could occur 
within the Study Area was developed using the United States Fish and Wildlife Service (“USFWS”) 
Information for Planning and Consultation (“IPaC”) database list, Colorado Parks and Wildlife 
(“CPW”) threatened and endangered species lists for Morgan County, and the Colorado 
Conservation Data Explorer (“CODEX”) from the Colorado Natural Heritage Program (“CNHP”). 
A field assessment was conducted from June 6-7, 2022, to verify and characterize current land 
cover types within the Study Area that may provide habitat for protected species. The dominant 
National Land Cover Database (2019) land cover type within the 11,844-acre Study Area is 
herbaceous, accounting for 97% of the land within the Study Area.  
 
This assessment included the review of the USFWS and the CNHP CODEX species occurrence 
records from May 2022, which were used in addition to field assessment observations to 
characterize land cover types within the Study Area that may provide habitat for protected species, 
as well as to evaluate the likelihood of the species’ presence within the Project Area. 
 
The USFWS, CPW, and CNHP sources that were reviewed for this assessment identified 12 
protected species that have the potential to occur within the Study Area. However, no designated 
or proposed critical habitats are located within the Study Area. The desktop and field habitat 
assessments indicated that four protected species have the potential to occur within the Study 
Area, including three bird species and one insect (Table 3.5-1). 
 

Table 3.5-1: Species with the Potential or Likely to Occur in the Study Area 

Species 

Scientific Name 

Habitat Description in 
Colorado 

Potential for Occurrence 
within Study Area 

Burrowing owl  

Athene cuniculalria 

Prefers dry, open areas with 
short grasses and no trees. 
Found in burrows created by 
prairie dogs, badgers, or 
ground squirrels. 

Potential; The majority of the 
Study Area has suitable 
habitat for burrows. No 
burrows identified during 
field visit were large enough 
to support burrowing owls; 
however, a full survey of the 
Study Area for burrows was 
not conducted. 
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Species 

Scientific Name 

Habitat Description in 
Colorado 

Potential for Occurrence 
within Study Area 

Bald Eagle 

Haliaeetus leucocephalus 

Nests in forested areas near 
large waterbodies; forages 
near water and in herbaceous 
habitats in spring, summer, 
fall, and winter. 

Likely; herbaceous foraging 
habitat is present in the 
Study Area, and an active 
bald eagle nest is within 0.5 
mile of the Study Area. 

Golden Eagle 

Aquila chrysaetos 

Open and semi-open prairies, 
sagebrush, savannah, or 
sparse woodland regions with 
sufficient mammalian prey 
near suitable nesting sites. 
Nests are usually on rocky 
ledges of cliffs but sometimes 
in large trees or steep 
hillsides. 

Potential; herbaceous 
foraging habitat is present in 
the Study Area. 

Monarch Butterfly 

Danaus plexippus 

Monarchs lay their eggs on 
the obligate milkweed host 
plant. Foraging habitat is 
varied and includes fields, 
roadsides, open areas, wet 
areas, and urban gardens. 

Likely; suitable foraging and 
breeding habitat are likely 
present within the Study 
Area. Milkweed observed 
during field visit within 200 
yards of Study Area. 

 
All four identified species would use the open grassland area within the Project Area for foraging. 
Additionally, the monarch butterfly may utilize the Study Area grasslands where milkweed species 
are present. Further, one active bald eagle nest was observed approximately 0.3 mile outside of 
the Study Area; however, no ideal nesting habitat for bald or golden eagles appears to be present 
within the Study Area. There were also no burrows identified during the field assessment that 
would be large enough to support burrowing owls. 
 
Based on the desktop review and field assessment, the Applicant will take the following steps to 
avoid, minimize, or mitigate potential impacts to protected species that could occur within the 
Project Area. 
 

• Though no prairie dog colonies were identified in the Study Area, CPW recommends 

identifying all prairie dog towns within, and adjacent to, solar projects. If construction 

and removal of any prairie dog towns would occur between February 1-October 31, the 

Applicant will consider conducting a compete survey of potential burrows and, if needed, 

burrowing owl surveys per CPW’s recommended protocols. 

• The Applicant will consider developing and implementing a plan to create and/or 

enhance habitat for sensitive species (e.g., monarch butterfly) in portions of the Project 

Area (e.g., buffer areas on the Project property that fall outside of the security fence line) 

in adherence to appropriate guidance documents. 

• The Applicant will consider appropriate siting and seasonal timing with regard to the 

active bald eagle nest. CPW recommends a no-surface occupancy within 0.25 mile of 

active bald eagle nests and no encroachment activities within 0.5 mile during the nesting 

period from December 1-July 31. 
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• If construction activities were to occur during the migratory bird breeding season, the 

Applicant will consider conducting pre-construction nesting bird surveys, as well as 

seasonal vegetation clearing and grading, to avoid impacting migratory birds. 

• The Applicant will consider developing a vegetation restoration plan for the operational 

phase of the Project that maximizes the use of sustainable vegetation and removal of the 

scotch thistle infestation.  

 
3.5.1 Threatened and Endangered Species 

The USFWS IPaC website was reviewed by WEST on June 22, 2022, for the federal endangered 
and threatened species, candidate species, and designated critical habitat on Morgan County, 
Colorado (USFWS IPaC, 2022). The CNHP and CPW online data bases were also reviewed for 
documented occurrences of federally listed species, state listed species, and state species of 
concern within one mile of the Project Area (CNHP [2022], CPW [2004]). 
 
Although these reviews do not represent a comprehensive survey, they provide information on 
the potential presence of protected species and habitat. According to the review of the USFWS 
IPaC, seven species, including three listed as endangered, three listed as threatened, and one 
candidate species may occur near the Project Area in Morgan County, Colorado. Further, CODEX 
occurrence records were obtained as part of the habitat evaluation for the Project. No federal- or 
state-listed species were identified within the Study Area (CNHP, 2022). Based on review of 
publicly available occurrence records (i.e., eBird [2022] and iNaturalist [2022]), no state- or 
federally listed species have been documented within the Study Area. Considerations included 
species distribution, occurrence records, population size, species biology, habitat requirements, 
and potential habitat availability within the Study Area. The Wildlife Evaluation Report is 
included in Appendix E. 
 

3.6 Wetlands 

The Applicant contracted with WEST to complete a desktop review and formal wetland and 
waterbody field delineation within an 11,844-acre Study Area (Appendix F). Field delineations 
were conducted from June 6–7, 2022. WEST delineated one wetland, one pond, and one canal in 
the northwest portion of the Study Area.  
 
The wetland was classified as palustrine emergent wetland, temporarily flooded (PEM1A) and 
totaled 0.50 acre. WEST noted the wetland was separated from the canal by an upland berm, and 
likely has a hydrologic connection (periodic groundwater seepage) to the canal. Surface water was 
present in the lowest, wettest part of the wetland during the field delineation. Due to the adjacency 
with the canal, WEST concluded the wetland could be considered jurisdictional. 

 
The pond was classified as palustrine unconsolidated shore, temporarily flooded (PUSA) and 
totaled 0.04 acre. The pond is isolated from other water features and appeared to be naturally 
occurring, though relatively heavy cattle use has likely compacted the soil, which now acts as a 
restrictive layer. No water was present in the pond during the field delineation. Due to the isolated 
nature and lack of a nexus to an adjacent waterbody, WEST concluded the pond is likely non-
jurisdictional.  
 
The canal was classified as riverine intermittent streambed, seasonally flooded, excavated 
(R4SBCx) and is identified on maps as Fort Morgan Canal. The canal totaled 0.29 acre within the 
Study Area.  The canal appears to receive water directly from the South Platte River, although no 
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water was present in the canal during the field delineation. Based on current regulations, WEST 
concluded the canal has a potential connection to the South Platte River and would likely be 
considered jurisdictional. 
 
None of the identified wetland features are located in areas proposed to be developed or disturbed 
by the Project. 
 

3.7 Water Resources 

Solar and BESS facility projects have the potential to impact water resources and floodplains. This 
Project could directly impact water resources if these features cannot be avoided through project 
design. During construction, disturbance of soils and vegetative cover could affect water quality 
in adjacent water resources, and which could in turn affect habitat for wildlife and threatened and 
endangered species. 
 
The Project will not produce adverse, long-term impacts to water quality within or near the Project 
Area. In general, solar energy with storage is a clean and cost-effective form of renewable energy, 
with no significant water input requirements during operation. 
 
The proposed Project is not expected to impact hydrologic flow of surface water or groundwater 
(Exhibit 6). Groundwater recharge will also remain unchanged as a result of construction 
activities. The Natural Resources Conservation Service (“NRCS”) soil survey data for the area 
shows the water table occurring in excess of six feet. However, the proposed Project is not 
anticipated to impact groundwater since it will not require groundwater wells, construction 
activities will not take place below the water table, and the minimal impervious surfaces on-site 
will not affect recharge of the underlying alluvium.   
 

On October 6, 2022, JE Fuller Hydrology & Geomorphology completed a Floodplain Analysis 
Report (Appendix G). The Project Area is entirely located outside of the effective Federal 
Emergency Management Agency (“FEMA”) Special Floodplain Hazard Areas and lies within 
Flood Insurance Rate Maps panels 08087C0650D, 08087C0635D, and 08087C0675D. The 
results of this analysis indicate that the Project is not located within any mapped FEMA Flood 
Hazard Area. However, the Project Area is impacted by both local and regional runoff 
originating from the site and contributing watershed to the south.  

 

3.8 Storm Water Runoff 

Revamp Engineering, Inc. completed a Pre-Development and Preliminary Post-Development 
Hydrology Study, with a report dated October 19, 2022 (Appendix H). The findings of this study 
indicated that the proposed land cover changes will result in a decrease in stormwater runoff peak 
rates and volumes from pre- to post-development for the same storm. The post-development peak 
runoff from the 100-year, one-hour storm is zero for all catchments, with the exception of the 
substation and BESS area. As such, land cover improvements, as well as one retention pond at the 
substation and BESS area, will be the only stormwater features required for permanent conditions 
in accordance with Morgan County standards and regulations. 
 
It is not anticipated that the Project will impact surface water quality conditions. The construction 
phase of the Project could result in minimal erosion and sediment releases within and around the 
Project Area. Prior to commencement of earth disturbing activities, the Applicant will obtain a 
permit for any stormwater discharges occurring during the construction phase of the Project in 
compliance with the COR400000 General Permit under the Colorado Water Quality Control Act 
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(“CWQCA”). Further, the Applicant will manage temporary facilities to control erosion and 
sediment releases and to protect Project facilities from flooding during construction in accordance 
with the COR400000 General Permit. The Applicant will comply with the COR400000 General 
Permit by preparing and implementing a grading and erosion control plan and a SWMP that 
identify possible pollutant sources that may contribute pollutants to stormwater and prescribe 
BMPs that would reduce or eliminate potential water quality impacts. The final SWMP would be 
developed and submitted to Morgan County in conjunction with the construction permit(s) 
required for the Project. A SPCC Plan will also be completed to manage on-site spills during the 
construction and operations phases as needed. 
 

3.9 Cultural Resources 

AK Pioneer Consulting completed a desktop due-diligence study of the preliminary Project Area 
to identify cultural resources located within one mile of the proposed Solar Facility (Appendix 
I). Evaluation of archival resources included a search of site files, records, technical reports, and 
map files from the Office of Archaeology and Historic Preservation (“OAHP”) online database, 
listings on the National Register of Historic Places (“NRHP”), state and national historic 
landmarks, aerial photographs, historic General Land Office plat maps, and historic United States 
Geological Survey topographic maps.  

 

The OAHP records search identified 12 previously documented cultural resources within one mile 
of the Project Area. Three of the previously documented sites were identified within the Project 
Area: the Beaver Creek to Hoyt Transmission Line (5MR.698) and two archaeological sites 
(5MR.694 and 5MR.891). The two archaeological sites are not eligible for NRHP listing. The 
Beaver Creek to Hoyt Transmission line is officially eligible for the NRHP.  

 

Due to significant previous disturbance from prolonged and continued agricultural and rangeland 
activity within the Project Area, intact historic or prehistoric cultural deposits or features may not 
be present on the ground surface. While cultural resource inventories are generally not required 
for projects developed on private land with no federal nexus, Morgan County promotes the 
identification and protection of unique areas of historic or archaeological importance.   

 

The Applicant will develop an Unanticipated Discovery Plan that outlines the processes and 
procedures that would be initiated should any unanticipated cultural resource deposits or features 
be uncovered during construction.  This would include consultation with a credentialed 
archaeologist for cultural remains (not human) and a paleontologist for fossil remains discovered 
during ground disturbing activities. If suspected human remains are encountered, work in the 
immediate vicinity of the discovery would be stopped and the Morgan County coroner and the 
sheriff should be notified immediately. 

 

3.10 Visual Amenities 

Solar facilities with battery storage have the potential to affect the visual amenities and aesthetics 
of an area if they contrast with the surrounding landscape or designated scenic resources (e.g., 
federally or state-designated trails and byways). A viewshed analysis was conducted to determine 
the visibility of the Project Area from important cultural resources or features within five miles of 
the Project Area boundary. The analysis was limited to NRHP eligible cultural resources, historic 
markers, landmarks, or other historic sites (districts or parks) where historic setting is identified 
as an important feature of their significance or scenic value. A five-mile zone was defined to 
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capture areas of visibility from various locations assuming eye-level height to be 5.2 feet for the 
average person (observer).  
 
The results of the analysis show that there may be views of the northwest Project Area from the 
highway between Fort Morgan and Brush, but the views are likely to be intermittent and blocked 
at times by buildings, vegetation, and other objects. The Project is not likely to have an adverse 
effect on its current setting and would not impact the property’s NRHP significance. The compiled 
summary of the viewshed analysis is included in the Cultural Resources Technical Memo 
presented in Appendix I. 
 
Mitigation of potential impacts to the visual environment will be achieved through minimization 
and avoidance measures. The Project location and positioning of components within the Project 
Area have been selected to minimize visual impacts from public roads and any occupied 
residences in the immediate Project Area vicinity. State Highway 71 is approximately two miles 
east of the Project Area, and State Highway 34 is between 2.25-3.5 miles north of the Project Area 
boundary. The nearest residence is 0.46 mile (approximately 2,400 ft) from the Project Area, as 
identified in a preliminary desktop assessment of aerial imagery. 

 

The Project will minimize visual impacts through the revegetation of disturbed land following 
construction and maintenance of wildlife corridors within and surrounding the Project Area. 

 

3.11 Landforms 

Construction and operation of solar facilities with battery storage have the potential to impact 
geology and landforms through temporary, construction-related impacts, and/or long-term 
impacts. Installation of structure foundations could impact bedrock.  
 
The Project Area is located within the Colorado Piedmont subsection of the Great Plains Section 
of the Interior Plains region (Fenneman, 1928). The Colorado Piedmont is a hilly region located 
between the plains and the Front Range in Colorado with an elevation between 4,000 and 5,000 
feet above mean sea level. The Project Area is underlain by eolian (wind-blown) dune sand and 
silt deposited during the Quaternary Period (Tweto, 1979). 
 
The proposed Project is not likely to significantly impact available geologic resources. Excavation 
or blasting of bedrock is highly unlikely due to the thickness of surficial materials present. Since 
impacts to geologic resources are not expected, mitigation is not anticipated to be necessary.  
 

3.12 Soils 

Soil characteristics within the Project Area were assessed using the Soil Survey Geographic 
(“SSURGO”) database (Soil Survey Staff, 2022). The United States Department of Agriculture 
(“USDA”) SSURGO database is a digital version of the original soils surveys developed by NRCS 
for use with geographic information system programs. The SSURGO database provides the most 
detailed level of soils information for natural resource planning and management. Soil maps are 
linked in the SSURGO database to information about the component soils and their properties 
(USDA NRCS, 2022). Table 3.11-1  inventories the soils within the Project Area. 
 

Table 3.12-1: Project Area Soils 
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Map 
Unit 

Symbol 
Map unit name 

Percent of 
Total Area 

Percentage 
Soil Unit 
Hydric 

Farmland 
Classification 

Dw Dwyer sand, wet variant 1.65 7 Not Prime Farmland 

TuB 
Truckton loamy sand, 0 to 3 

percent slopes 
8.87 0 Not Prime Farmland 

TvC 
Truckton soils, 3 to 9 percent 

slopes 
3.73 0 Not Prime Farmland 

Va 
Valent sand, 0 to 3 percent 

slopes 
1.96 0 Not Prime Farmland 

VcD 
Valent sand, 3 to 9 percent 

slopes 
56.96 0 Not Prime Farmland 

Vd 
Valent-Duneland complex, 

rolling, 9 to 24 percent slopes 
26.83 0 Not Prime Farmland 

 
The soils in the Project Area are predominantly non-hydric.  The majority of soils in the Project 
Area (86%) are classified as sands that formed from noncalcareous eolian sands. None of the soils 
are classified as Prime Farmland. The Dwyer and Truckton soils are identified as well to 
moderately well drained.  The Valent sands are excessively drained. 

 
Impacts to soils will occur during both the construction and, to a much lesser degree, operational 
stages of the Project. Grading impacts within the Project Area will primarily be with the 
construction of foundations for the substation, BESS Facility, access roads, and spot grading for 
the solar arrays, foundations and inverter skid locations. Use of direct-embedded pier foundations 
for the inverters will minimize impacts to soil.  
 
Because the Project is located on relatively level topography, a relatively small amount of grading 
will be necessary for the Project Area overall given its size. In addition, some soil compaction may 
result from the installation of the direct-embedded piers for the solar arrays and inverter skids. 
Soil compaction will be mitigated by use of low-impact equipment and methods, regrading and 
tilling these areas following construction where necessary.  
 
During operation of the Project, ongoing soil compaction could occur from the use of access roads. 
This impact is expected to be negligible, confined to the roadbed and mainly from relatively light 
duty maintenance vehicles. Overall, the Project is expected to reduce the potential for erosion by 
establishing permanent vegetation comparable to the current amount of exposed soils common 
to existing field conditions. Potential erosion will be further minimized by dressing access roads 
with gravel and installing culverts under access roads where necessary to redirect concentrated 
surface water runoff.  
 
Applicant will submit the Notice of Intent and ECSWMP to CWQCA for review and approval prior 
to construction and obtaining coverage under the COR400000 General Permit program. BMPs 
will be used during construction and operation of the Project to protect topsoil and adjacent 
resources and to minimize soil erosion from water or wind. Practices may include containment of 
excavated material, protection of exposed soil, stabilization of restored material, and treating 
stockpiles to control fugitive dust. The ECSWMP will be developed for the Project prior to 
construction that will include BMPs such as silt fencing (or other erosion control devices), 
revegetation plans, and management of exposed soils to prevent erosion. 
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4.0 Site Maps and Plans 

4.1 Special Use Plan Map 

The Issued for Permitting Civil Design Plan Set depicting development plans for this special 
use is attached as Exhibit 7 in Appendix A. 

 
4.2 Electrical Diagram 

The Electrical Diagram depicting the BESS layout, associated components, and electrical 
interconnection methods is attached as Exhibit 8 in Appendix A. 
 

4.3 Specification Sheet 

The Specification Sheet detailing the proposed BESS components, inverters, and associated 
electrical equipment is included in Appendix J. Please note that at the time of Application 
submittal, no equipment has been procured; as such, the proposed equipment is highly 
preliminary in nature and is subject to change upon final design and equipment availability. 

 

4.4 Maintenance Plan 

The Maintenance Plan detailing the continuing BESS maintenance and property upkeep for 
Project operation is included in Appendix K. 

 

4.5 Fire Mitigation Plan 

During periods of high fire danger, potential sources of fire ignition (e.g., vehicle exhaust 
systems, cigarettes, matches, propane torches, sparks from various hot work operations, etc.) 
must be used with extra precaution. The EPC contractor will have two 20-pound fire 
extinguishers near the fuel containment area and one water truck for the duration of 
construction that can be utilized during emergencies.  

 

4.5.1 BESS Facility 

The BESS Facility includes lithium ion batteries. Lithium ion batteries have benefitted from 
years of research and development in the utility and electric vehicle industry and have proven to 
be efficient, safe, and cost-effective for the growing utility-scale energy storage industry. Fire 
detection systems are built in all the battery containers, which minimize the risk of a significant 
fire. Those systems often include chemicals inside the storage container that would be released 
when a fire is detected to help suppress the fire. Each storage facility is equipped with its own air 
conditioning or cooling system to ensure it operates within a prescribed temperature range. 
BESS also uses software controls to shut down battery cells in the event excess heat is detected. 
An off-site, 24-hour control room with trained technicians also constantly monitors each site 
and can remotely shut down the BESS Facility, if needed. Gas detection systems will operate per 
NFPA requirements. Spill control is not required for lithium ion batteries. The BESS and Fire 
Safety Factsheet, as well as the NFPA Quick Reference Guide for BESS Emergencies, are 
included in Appendix L. 
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NFPA Standard 855, Standard for the Installation of Energy Storage Systems, is comprised of 
criteria for the fire protection of energy storage system (“ESS”) facilities. According to the NFPA, 
Standard 855 “provides requirements based on the technology used in ESS, the setting where 
the technology is being installed, the size and separation of ESS installations, and the fire 
suppression and control systems that are in place” (Pickerel, 2019). This standard constitutes an 
industry best practice and may be implemented during construction of the Project. BESS-
specific fire mitigation measures will be determined upon final design and equipment 
procurement and will be included in this Application upon completion. 

 

4.5.2 Vehicles 

The following measures are recommended for vehicles: 

• Plan and manage the work and the movement of vehicles. No off-road driving is to be 

done while working alone. 

• The EPC contractor on-site staff are responsible for identifying and marking the path for 

all off-road vehicle travel.  

• All vehicle travel off-road is to stay on the identified path. 

• In the event a vehicle gets stuck, shut the engine off. Periodically inspect the area adjacent 

to the exhaust system for evidence of ignition of vegetation. Do not “rock” the vehicle to 

free it; rather, pull it out. Inspect the area after the vehicle has been moved. 

• In tall grass (i.e., tall or taller than the exhaust system of the vehicle), pre-wet the area 

with water prior to driving on it with vehicles. 

• All construction equipment will have a serviceable fire extinguisher. 

 

4.5.3 Fueling 

The following measures are recommended for fueling: 

• The EPC contractor will designate a location for field fueling operations. Any fueling of 

generators, pumps, etc. shall take place at this location only. 

• Fuel containers, if used, shall remain in a vehicle or equipment trailer parked at a 

designated location. No fuel containers shall be in the vehicles that exit the designated 

area, with the exception of containers required for the water truck pump.  

• All temporary fuel containers, five gallons or less (i.e., gasoline, diesel), must be approved 

steel safety cans with a self-closing spark arrester closure. 

• Fuel cans shall be filled only after they are placed on the ground or appropriately bonded 

to minimize any static buildup potential. 

• Each fuel can must be clearly marked to describe its contents. 

• All fuels must be in appropriately colored cans: 

• Red – gasoline;  

• Yellow – diesel; and 

• Blue – kerosene. 
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• A specified location for the refueling of vehicles and/or equipment must be set aside on 

the Project site and identified on the site utilization plan. 

• A 20-pound A-B-C fire extinguisher must be provided no less than 25 feet and no more 

than 75 feet from any fuel storage tank or area. 

• If a tank designed for fueling is used, the tank must have an emergency shutoff valve 

located away from any vehicular traffic and protected from damage. 

• Shut off all motors during refueling, and smoking is prohibited. 

• The location must be protected with a dike or berm or contained in a way that provides 

the capacity capture of a volume of liquid that is 110% of the contents of the container in 

event of a discharge, allowing for containment of any other liquids such as rainwater that 

may be in the area. 

• At a minimum, fueling areas and tanks shall utilize a plastic layer of 20-Mil linear low-

density polyethylene (“LLDPE”) with a layer of sand over the top to prevent puncturing of 

the LLDPE to capture drips or overfills of equipment. 

• Provide fuel storage covers if the fuel storage is on-site for more than 10 days. 

• All secondary containment systems shall be sloped to one end for the removal of 

rainwater and must be checked and emptied after a rain event. 

• Water in the secondary containment can only be discharged after verifying that 

there is no fuel sheen present on the surface of any water buildup. 

• If a sheen does exist, then appropriately manage the water or capture the fuel 

material for proper handling and disposal. 

• The fueling location must be protected from vehicular damage by the use of barriers and 

flagging. 

• Warning signage must be highly visible to indicate the potential hazard, no smoking, and 

the type of fuel being dispensed. 

• A NFPA 704 fire diamond shall be placed on the fuel tank to identify the associated 

hazards. 

• When available, utilize a double-walled tank to aid in containment. 

• Prior to use, inspect all hoses, nozzles, tanks, pumps, and other system components. 

• Ensure that all electrical components are appropriately grounded. 

• Fuel transfer tanks in the back of pickups shall not exceed 100 gallons of capacity. 

• The operator/driver must be present at all times when filling the transfer tank or 

transferring to equipment. 

• Do not place other items in the bed of the pickup truck that could puncture or damage the 

fuel transfer tank. 

• A fire extinguisher must be charged and accessible in the truck. 

• The operator or driver must be present at all times when transferring fuel from a truck to 

equipment.  
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• The fueling truck must have an emergency spill kit for use on any spilled fuel. 

• A 20-pound A-B-C fire extinguisher must be accessible. 

 

4.5.4 OSHA Fuel Storage Requirements 

EPC contractor will acknowledge that there are hazards associated with storing fuel on-site. For 
that reason, EPC contractor will rigorously implement the procedures required by the 
Occupational Safety and Health Administration (“OSHA”) and NFPA and follow contractor’s 
regulations to minimize risk. 

 

4.5.5 Smoking 

Smoking shall only be allowed in the designated smoking areas at the Project. Smoking is 
prohibited around all fuel transferring operations. 

 

4.5.6 Fire Suppression and Emergency Preparedness 

The site will be equipped with the following, including instruction in proper use: 

• Each vehicle used on-site shall have a fire extinguisher of sufficient type and capacity to 

suppress small fires around vehicles. Vehicle occupants shall be familiar with the location 

of these fire extinguishers. All employees who may have a need to use a fire extinguisher 

shall be current in their training on the general principles of fire extinguisher use and the 

hazards involved with incipient stage firefighting. 

• Prior to start of construction work activities, contact the local fire department and advise 

them of work type, location, and probable duration. 

• Prior to performing hot work (anything that creates a spark or an open flame is 

considered hot work), a hot work permit must be issued. 

• A fire watch, equipped with suitable fire extinguisher, shall be maintained for a period of 

30 minutes after completion of work in a specific area and at the end of each day’s 

activities. 

4.5.7 Emergency Notification and Follow Up 

The following course of action should be taken if an emergency develops: 

• During construction: 

• EPC contractor’s office will be notified immediately in the event of an emergency 

on-site. A “mayday” call will go out over the radio directing all personnel to meet 

at the designated muster in the laydown yard at the Solar Facility. 

• EPC contractor’s office will contact local emergency services to direct them to the 

location of the emergency. 

• In the event of a fire, EPC contractor’s crews will utilize fire extinguishers to stop 

the fire from spreading. Under severe conditions, and if safe to do so, EPC 

contractor will use on-site water trucks to help fight the fire. 



Special Use Permit Application – South Platte BESS May 26, 2023 

20 

• During construction, the fire department will have full access to the laydown area 

at the Solar Facility, fuel tanks, and construction site. 

• During operations: 

• During operations, the fire department will have access up to the fence around the 

Solar Facility. No personnel will be on-site during operations except for short 

visits to maintain. If a fire starts during operations, operations and maintenance 

personnel will turn off the power, and the fire department will suppress the fire 

from outside of the fenced area. 

• Notify site management on the appropriate radio channel of any possible fires. 

• Prepare a summary report of the incident as soon as possible after the incident. 

 

4.5.8 Fire Extinguisher Deployment 

The fire extinguishers shall only be used for small, incipient stage fires. Only trained firefighters 
shall attempt to mitigate a fire that is beyond the incipient stage. Portable fire extinguishers are 
classified according to their size and intended use on four classes of fires. The general operating 
instructions can be remembered by the letters P-A-S-S: 

• P: Pull the pin at the top of the extinguisher that keeps the handle from being pressed. 

• A: Aim the nozzle or outlet low toward the base of the fire. 

• S: Squeeze the handle above carrying handle to discharge the agent inside.  

• S. Sweep the nozzle back and forth at the base of the flames to disperse the extinguishing 

agent. 

 

4.5.9 Fire Classifications 

• Class A: Fires involving ordinary combustible materials, e.g., wood, cloth, paper, and 

may plastics. Water is used in a cooling or quenching effect to reduce temperature of 

burning material below its ignition temperature. 

• Class B: Fires involving flammable liquids, greases, and gases. Smothering or blanketing 

effect of oxygen exclusion is effective. Other extinguishing methods include removal of 

fuel and temperature reduction. 

• Class C: Fires involving energized electrical equipment. Always attempt to de-energize 

high voltage circuits and treat as a Class A or B fire, depending on the fuel involved. 

• Class D: Fires including combustible materials, such as magnesium, titanium, and 

potassium. Extremely high temperature of burning metals makes water and other 

common extinguishing agents ineffective. 

 

4.5.10 Hot Work or Small Fires 

Hot work protocol requires fire watch during any activities that may cause sparks for a 
minimum of 30 minutes after the activity is completed. Before hot work operations are 
performed, OSHA Standard 1926.352(e) states,  
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When the welding, cutting, or heating operation is such that normal fire 
prevention precautions are not sufficient, additional personnel shall be assigned 
to guard against fire while the actual welding, cutting, or heating operation is 
being performed, and for a sufficient period of time after completion of the work 
to ensure that no possibility of fire exists. Such personnel shall be instructed as to 
the specific anticipated fire hazards and how the firefighting equipment provided 
is to be used. (OSHA, 2017) 

 

All employees shall be trained in fire extinguisher use. This will be done at toolbox meetings. 
Training will be repeated periodically as personnel changes and when a change in the job 
necessitates changes in procedure. 

• Evacuate area as needed. 

• Fire extinguishers (dry chemical) are to be used to extinguish small jobsite fires when safe 

to do so but are not appropriate for large building or equipment-involved fires. 10B 

minimum extinguishers are to be checked at least monthly and recharged annually. 

• Use a dry chemical (multiclass) 10B minimum extinguisher for extinguishing flammable 

liquid fires, ordinary combustible materials, and electrical fires. Pull the pin, aim the hose 

directly to spray dry chemical stream to the base of the flames, and sweep back and forth. 

 

If fire extinguisher is to be used, turn off building electrical if:  

• Said fire includes part of a building that is on fire; or 

• The fire is believed to have electrical involvement. 

 

4.6 Drainage Plan 

The BESS Facility falls entirely within Hydrologic Unit Code-12 watershed 101900130408. 
Permanent infrastructure will strategically avoid areas of channelized flow on-site. As such, the 
Project will not contribute significant increases in flow to immediate receiving waters.  

 

Revamp Engineering, Inc.—in its post-development analysis of the BESS Facility—determined 
that a retention pond at the BESS yard will be sufficient to meet the requirement of post-
development 100-year, 1-hour peak discharge rates that are less than the pre-development 5-
year, 1-hour peak discharge rates (Appendix H). Since the pre-development 5-year, 1-hour rate 
results in zero discharge, the proposed retention pond will have zero discharge through the post-
development 100-year, 1-hour storm event. 

 

Table 4.6-1: Pond Stage Storage 

Elevation (feet) Incremental 
Storage (cubic 

feet) 

Cumulative 
Storage (cubic 

feet) 

Cumulative 
Storage (acre-

feet) 

100-year, 1-hour 
Volume (acre-

feet) 

4,390 0 0 - - 

4,391 167,274.13 167,274.13 3.84 - 

4,391.59 - 271,737.00 - 6.24 

4,392 175,828.92 343,103.05 7.87 - 
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4,393 184,484.16 527,587.21 12.11 - 

4,394 152,281.00 679,868.21 15.61 - 

 
Prior to the commencement of construction, the Applicant will obtain a permit for stormwater 
discharges associated with construction activities as required by the CWQCA. There are no 
anticipated facilities or infrastructure proposed for the Project that would impact site flood 
elevations or floodplains. The Floodplain Analysis Report is included in Appendix G. 
 

4.7 Decommissioning Plan 

A Decommissioning Plan was completed by Westwood Professional Services, with a report dated 
April 25, 2023. Refer to Appendix M for the full Decommissioning Plan. 

 

4.8 Emergency Operation Plan 

The preliminary Emergency Operation Plan for the proposed BESS Facility is included in 
Appendix N. Prior to commencement of construction, the Applicant will develop a detailed 
Emergency Action Plan that will establish actions to be taken by the personnel responsible for 
the BESS Facility in the event of an emergency. 

 

5.0 Property Interests, Rights, and Policies 

5.1 Ownership 

The title insurance commitments (last 6 months) for participating landowners within the 
Project Area are included in Appendix O.  

  
5.2 Vested Rights 

Vesting rights are not applicable to the proposed Project. 

 

5.3 Easements and Agreements 

Land contracts in the form of solar lease and easement agreements or transmission easement 
agreements are in place with five landowners of the Project Area (Table 5.3-1). The owners of the 
properties subject to the solar easement agreements will continue to own their properties and 
will be able to continue to utilize their portions of their properties located outside of the Project 
Area infrastructure area for agricultural or pastureland purposes during the life of the Project. 
The owners of the properties subject to the transmission easement agreements will continue to 
own and utilize their properties in accordance with their land management plans. All 
participating landowners currently utilize their land for agriculture or pastureland. Under the 
easement agreements, land fused for the Project would be returned to the underlying 
landowners as applicable and in accordance with the terms of each respective agreement. 

 
Table 5.3-1: Landowner Agreement Type and Status 

Landowner(s) Contract Type Size Status 
Kamp Cattle Company Solar Lease and Easement Agreement 8,873 acres Signed 
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Landowner(s) Contract Type Size Status 
Charles E. Ross; Jane 
Louise Ross; Bernard 
L. Ross; Sonja Luna 

Ross; Harold G. Ross 

Solar Lease and Easement Agreement 160 acres Signed 

Robert Allen Whitney; 
Dawn M. Whitney 

Solar Lease and Easement Agreement 800 acres Signed 

City of Brush, 
Colorado 

Transmission Easement Agreement 120 feet 
(width) 

Signed 

Huey Ranch Co. Option and Transmission Easement 150 feet 
(width), plus 

50 feet (width) 
for area of 

appurtenances 
and 215 feet 
(radius) for 

transmission 
line 

corners/turns 

Signed 

 

5.4 Notification to Mineral Rights Holders 

The mineral right holders within the Project Area boundaries will be provided with a preliminary 
notice advising them of their right to comment or request information from Morgan County. At 
this time, a hearing date has not yet been scheduled. The Applicant will notify the individual 
mineral right holders within the Project Area in advance of the scheduled hearing as required by 
Morgan County and statutory notification requirements. Upon finalization of the hearing 
schedule, the Applicant will coordinate with Morgan County to ensure all appropriate mineral 
right holders are properly given notice of the scheduled hearing and an opportunity to provide 
comments. A preliminary list of the mineral right holders that will be notified in advance of the 
scheduled hearing is included in Appendix P. 

 

5.5 Right to Farm Policy  

Landowner signatures certifying the receipt, review, and understanding of the Morgan County 
Statement of Policy and Notice regarding the Right to Farm are provided on the SUP Application 
Form in Appendix B. 
 

5.6 Liability Insurance 

Applicant will carry liability insurance to cover loss or damage to persons and structures during 
construction and operation of the Project. The title insurance commitments for participating 
landowners within the Project Area are included in Appendix O. 
 

6.0 Utilities and Access 

6.1 Water System 

The Project will  not require the use of a private well or public water supply system. All water 
needed during construction (e.g., dust control) will be hauled in by trucks and sourced off-site. 
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6.2 Sewer/Septic  

The Project will  not require the use of a septic system. All on-site sanitary wastes will be handled 
by portable toilets.  
 

6.3 Electric  

The electric service provider for the proposed Project will be selected closer to commencement of 
construction. At this time, proof of an electric bill or a letter of commitment from the electricity 
provider will be made available to Morgan County as part of this Application. 
 

6.4 Driveway Permit 

A driveway permit will be obtained by the Applicant in the event it is required by the Colorado 
Department of Transportation or Morgan County Road & Bridge. 

 

6.5 Ditch Company 

Proof of contact with the appropriate ditch company will be provided if ditches are identified on 
or adjacent to the Project Area during the comprehensive drainage analysis to be completed at a 
later date. Refer to Section 2.7.5 of this Application for more information. 

 

6.6 Architecture Control Approval 

Proof of architecture control approval will be provided if required by Morgan County. 

 

6.7 Wells 

A review of the Colorado Division of Water Resources Well Permit Research Viewer indicates the 
presence of 35 water wells are located within the Project Area.  Table 6.3-1 provides a summary 
of the wells identified. 

 

Table 6.3-1: Water Wells 

Permit # Category Use Status 
Parcel 
Owner 

Sec Twp Rng 

190-WCB CWCB Irrigation 
Well 
Constructed 

Ross 24 3 57 

368-WCB CWCB  
Well 
Constructed 

Kamp 33 3 56 

54-WCB CWCB Irrigation 
Well 
Constructed 

Kamp 9 2 56 

569-WCB CWCB  
Well 
Constructed 

Kamp 8 2 56 

646-WCB CWCB  
Well 
Constructed 

Kamp 9 2 56 

11090-AD General Purpose Other 
Application 
Denied 

Kamp 28 3 56 
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Permit # Category Use Status 
Parcel 
Owner 

Sec Twp Rng 

27514-F General Purpose Other Well Abandoned Kamp 28 3 56 

38433-F General Purpose Municipal 
Well 
Constructed 

Kamp 28 3 56 

43077-F General Purpose Municipal Permit Expired Kamp 28 3 56 

50599-F General Purpose 
Commercial  
Municipal 

Well 
Constructed 

Kamp 28 3 56 

63923-
MH 

Monitoring Hole 
Monitoring 
Sampling 

Permit Issued Kamp 10 2 56 

63924-
MH 

Monitoring Hole 
Monitoring 
Sampling 

Permit Issued Kamp 9 2 56 

63925-
MH 

Monitoring Hole 
Monitoring 
Sampling 

Permit Issued Kamp 15 2 56 

31435-M 
Monitoring 
Observation 

 Permit Expired Whitney 25 3 57 

106387- Residential Stock 
Well 
Constructed 

Kamp 3 2 56 

14260- Residential Stock 
Well 
Constructed 

Kamp 28 3 56 

14261- Residential Stock 
Well 
Constructed 

Kamp 8 2 56 

29695- Residential 
Domestic  
Stock 

Permit 
Cancelled 

Kamp 8 2 56 

2988- Residential Stock 
Well 
Constructed 

Kamp 15 2 56 

35569- Residential Stock 
Well 
Constructed 

Kamp 29 3 56 

37452- Residential Domestic 
Well 
Constructed 

Whitney 25 3 57 

514- Residential Domestic 
Well 
Constructed 

Huey 
Ranch 

30 3 56 

70197- Residential Stock Permit Expired Kamp 31 3 56 

70475- Residential 
Domestic 
Stock 

Well 
Constructed 

Kamp 17 2 56 

70475-A Residential 
Domestic 
Stock 

Well 
Constructed 

Kamp 17 2 56 

70750- Residential Stock 
Well 
Constructed 

Kamp 33 3 56 

70750-A Residential Stock 
Well 
Constructed 

Kamp 33 3 56 

70751- Residential Stock 
Well 
Constructed 

Kamp 10 2 56 

70751-A Residential Stock 
Well 
Constructed 

Kamp 10 2 56 
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Permit # Category Use Status 
Parcel 
Owner 

Sec Twp Rng 

70752- Residential Stock 
Well 
Constructed 

Kamp 5 2 56 

70752-A Residential Stock Exempt Well Kamp 5 2 56 

80637- Residential Stock 
Well 
Constructed 

Kamp 33 3 56 

80638- Residential Stock 
Well 
Constructed 

Kamp 29 3 56 

2008296-
AB  

Unknown  Well Abandoned Whitney 25 3 57 

11288-AD Residential 
Household 
Use Only 

Application 
Denied 

Kamp 28 3 56 

 

Twenty of the wells identified (57%) are classed as residential wells.  Seventeen of the 
documented residential wells (85%) have been permitted to support livestock.  Five of the wells 
(14.3%) are identified as Colorado Water Conservation Board facilities that appear to support 
irrigation of the area.  An additional five wells are identified as General Purpose wells 
supporting municipal supplies. Four of the wells (11.4%) are monitoring facilities. It is 
anticipated that prior to the commencement of construction, the identified wells, and any 
additional wells subsequently identified, will be segregated and avoided during construction. 
The Water Wells Map is attached as Exhibit 9 in Appendix A. 

 

7.0 Public Outreach 

Applicant is committed to being a dedicated member of the community and to work hard to earn 
the trust of its neighbors. Applicant’s engagement with the community goes well beyond job 
creation, economic investment, and providing clean, renewable energy. Applicant strives to build 
lasting partnerships with civic leaders, property owners, and community members. Applicant 
prides itself on being transparent in its communication and highly responsive to public feedback 
throughout the life of the Project. Public outreach materials are in Appendix Q. 
 
Outreach efforts have been modified where appropriate and practical to virtual settings to 
accommodate COVID-19 safety protocols and restrictions. A summary of the public outreach and 
communications to-date are provided below. 
 

• In July 2022, Applicant met with the Morgan County Planning and Zoning Department to 

discuss the overall Solar Facility development and potential permitting requirements. 

• In October 2022, an in-person open house was held to present the Solar Facility and 

solicit feedback from residents within 2 miles of the Project Area. The public open house 

was held in Fort Morgan on October 5, 2022.  

  



Special Use Permit Application – South Platte BESS May 26, 2023 

27 

8.0 References 

29 § CFR 1926.352(e) (2017). Available online at: https://www.ecfr.gov/current/title-

29/subtitle-B/chapter-XVII/part-1926/subpart-J/section-1926.352.  

 

Chapman, S.S., Griffith, G.E., Omernik, J.M., Price, A.B., Freeouf, J., and Schrupp, D.L. 2006. 

Ecoregions of Colorado (color poster with map, descriptive text, summary tables, and 

photographs): Reston, Virginia. U.S. Geological Survey (map scale 1:1,200,000). 

 

Colorado Natural Heritage Program (CNHP). 2022. Colorado State University. Accessible online 

at: https://cnhp.colostate.edu/.  

 

Colorado Parks and Wildlife (CPW). 2004. Findings and Recommendations for Managing 

Wolves That Migrate Into Colorado: Colorado Wolf Management Working Group. 

December, 2004. Accessible online at: 

https://cpw.state.co.us/Documents/WildlifeSpecies/SpeciesOfConcern/Wolf/recommend

ations.pdf. 

 

Decker, K., Rondeau, R., Lemly, J., Culver, D., Malone, D., Gilligan, L., Marshall, S. 2020. Guide 

to the Ecological Systems of Colorado. Colorado Natural Heritage Program. Colorado State 

University. Fort Collins, Colorado. Accessible online at: 

https://cnhp.colostate.edu/download/documents/2020/EcologicalSystemsofColorado202

0.pdf.  

 

EBird. 2022. The Cornell Lab of Ornithology. Accessible online at: https://ebird.org/home  

 

Fenneman, N.M. 1928. Physiographic Divisions of the United States. Annals of the Association 

of American Geographers. V. 18, no. 4. December 1928. Pp. 261-353.  

 

iNaturalist. 2022. California Academy of Sciences. National Geographic. Accessible online at: 

https://www.inaturalist.org/.  

 

Morgan County. 2008. Morgan County Comprehensive Plan. Available online at: 

https://morgancounty.colorado.gov/sites/morgancounty/files/Comprehensive-Plan-

2008.pdf.  

 

Morgan County. 2022. Morgan County Zoning Map. Available online at: 

https://morgancountyco.maps.arcgis.com/apps/View/index.html?appid=fb5c948f3b4448

ff81399ca95f99944d.  

  
Pickerel, Kelly. 2019. NFPA releases fire-safety standard for energy storage system installation. 

Available online at: https://www.solarpowerworldonline.com/2019/09/nfpa-releases-fire-

safety-standard-for-energy-storage-system-installation/.  

 

https://www.ecfr.gov/current/title-29/subtitle-B/chapter-XVII/part-1926/subpart-J/section-1926.352
https://www.ecfr.gov/current/title-29/subtitle-B/chapter-XVII/part-1926/subpart-J/section-1926.352
https://cnhp.colostate.edu/
https://cpw.state.co.us/Documents/WildlifeSpecies/SpeciesOfConcern/Wolf/recommendations.pdf
https://cpw.state.co.us/Documents/WildlifeSpecies/SpeciesOfConcern/Wolf/recommendations.pdf
https://cnhp.colostate.edu/download/documents/2020/EcologicalSystemsofColorado2020.pdf
https://cnhp.colostate.edu/download/documents/2020/EcologicalSystemsofColorado2020.pdf
https://ebird.org/home
https://www.inaturalist.org/
https://morgancounty.colorado.gov/sites/morgancounty/files/Comprehensive-Plan-2008.pdf
https://morgancounty.colorado.gov/sites/morgancounty/files/Comprehensive-Plan-2008.pdf
https://morgancountyco.maps.arcgis.com/apps/View/index.html?appid=fb5c948f3b4448ff81399ca95f99944d
https://morgancountyco.maps.arcgis.com/apps/View/index.html?appid=fb5c948f3b4448ff81399ca95f99944d
https://www.solarpowerworldonline.com/2019/09/nfpa-releases-fire-safety-standard-for-energy-storage-system-installation/
https://www.solarpowerworldonline.com/2019/09/nfpa-releases-fire-safety-standard-for-energy-storage-system-installation/


Special Use Permit Application – South Platte BESS May 26, 2023 

28 

Soil Survey Staff. 2022. Soil Survey Staff, Natural Resources Conservation Service (NRCS), U.S. 

Department of Agriculture (USDA). Web Soil Survey. Available online at: 

https://websoilsurvey.sc.egov.usda.gov/. 

 

Tweto, O. 1979. Geologic Map of Colorado. U.S. Geological Survey Special Geologic Map. Scale 

1:500,000. Available online at: https://ngmdb.usgs.gov/Prodesc/proddesc_68589.htm.  

 
USDA NRCS. 2022. National Soil Survey Handbook, Title 430-VI. Available online at: 

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/ref/?cid=nrcs142p2_054242.   
 
USFWS IPaC. 2022. Project Planning Tool. Available online at: https://ipac.ecosphere.fws.gov/.  
 

 

https://websoilsurvey.sc.egov.usda.gov/
https://ipac.ecosphere.fws.gov/


  

 

 

 

  

 

 

 

 

 

Appendix A: Maps 

  



  

 

 

 

  

 

 

 

 

 

Exhibit 1: Vicinity Map 

  



EXHIBIT 1

Project Vicinity Map

Map Document: N:\0036044.00\_GIS\ArcPro\R0036044_040_BESSMaps_221228\R0036044_040_BESSExhibits_221228.aprx  12/28/2022  11:51 AM HNemerov

© 2022 Westwood Professional Services, Inc.

±
South Platte BESS

Morgan County, Colorado

0 8,400
Feet

Data Source(s): Westwood (2022); ESRI WMS
World Streets Basemap (Accessed 2022).

Fort Morgan
Municipal

Airport

52

C
o

u
n

ty
R

o
a

d
1

9

Moseley LodiFort Morgan

County Road K

C
o

u
n

ty
R

o
a

d
1

9
C

o
u

n
ty

R
o

a
d

1
9

E 168th Ave

6

County
Road

W
.7

County Road W

Snyder

Sou
th
Platte Riv

er

71

34 34

76

76

U
S

H
ig

hw
ay

6

S
ta

te
H

ig
h

w
ay

7
1

BrushNelson

Dodd

County Road K

County Road I

S
ta

te
H

ig
h

w
a

y
7

1

Ninemile
Corner

Gary

S
ta

t e
H

ig
h

w
a

y
7

1

Woodrow

Camden

Hillrose

76

US Highway 34

County Road K

Legend
BESS Facility Area

Project Area



  

 

 

 

  

 

 

 

 

 

Exhibit 2: Project Location Map 

  



EXHIBIT 2

Project Location Map

Map Document: N:\0036044.00\_GIS\ArcPro\R0036044_040_BESSMaps_221228\R0036044_040_BESSExhibits_221228.aprx  12/28/2022  11:51 AM HNemerov

© 2022 Westwood Professional Services, Inc.

±
South Platte BESS

Morgan County, Colorado

0 600
Feet

Data Source(s): Westwood (2022); NAIP
(2021), NHD (2022), U.S. Census Bureau
(2021).

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
4

MORGAN COUNTY RD P

Legend
BESS Facility
Area

Project Area



  

 

 

 

  

 

 

 

 

 

Exhibit 3: Adjacent Property Owners 

Map 

  



Adjacent Property Owners Map

Map Document: N:\0036044.00\_GIS\ArcPro\R0036044_040_BESSMaps_221228\R0036044_040_BESSExhibits_221228.aprx  12/28/2022  11:53 AM HNemerov

© 2022 Westwood Professional Services, Inc.

±
South Platte BESS

Morgan County, Colorado

0 3,500
Feet

Data Source(s): Westwood (2022); NAIP
(2021), NHD (2022), U.S. Census Bureau
(2021).

M
ORGAN COUNTY RD K

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
6

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
4

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
8

MORGAN COUNTY RD Q

MORGAN COUNTY RD P

128906000002

128916000900

122923000003

123119000700

122935000001

122936000001
123133000001

123134000001

123131000002

123129000001
123130000001

123130000002

123131000001 123132000001

128918000002

123120000700

123120000901

123121000900 123122000900

123127000900

128919000002

128920000001

128920000002

128921000001

128917000001

122926000003

122926000001

123134000900

122923000001
122924000003

122924000004

122924000005

122924000007

122925000001

128907000001
129112000001

129113000001

128906000001

128907000002 128908000001

128914000001

128914000002

128915000001

128915000002 128915000003

128918000001

128919000001

128909000001

128910000001

128910000002

128911000005

128911000006

128911000007

128902000003

128903000001

128903000002

128904000001

128904000002

128905000001

123128000001

Legend
Project Area

BESS Facility
Area

1320 ft Buffer

EXHIBIT 3



  

 

 

 

  

 

 

 

 

 

Exhibit 4: Public Lands Map 

  



EXHIBIT 4

Public Lands

Map Document: N:\0036044.00\_GIS\ArcPro\R0036044_040_BESSMaps_221228\R0036044_040_BESSExhibits_221228.aprx  12/28/2022  11:53 AM HNemerov

© 2022 Westwood Professional Services, Inc.

±
South Platte BESS

Morgan County, Colorado

0 3,500
Feet

Data Source(s): Westwood (2022); NAIP
(2021), NHD (2022), U.S. Census Bureau
(2021), PADUS (2022).

M
ORGAN COUNTY RD K

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
6

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
4

M
O

R
G

A
N

 C
O

U
N

T
Y

 R
D

 2
8

MORGAN COUNTY RD Q

MORGAN COUNTY RD P

Slb Land

Brush
Prairie
Ponds

Pawnee

Bollinger SHA

Legend
BESS Facility Area

Project Area

PADUS Designation Type

Conservation
Easement

State Conservation
Area

State Other or
Unknown

State Resource
Management Area
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TYPICAL SYSTEM SPECIFICATIONS:

SHEET NOTES:

1. LOCATIONS SHOWN ARE FOR GENERAL GUIDANCE ONLY. SLOPES OF THE
SITE AND LOCATIONS MUST BE VERIFIED ON SITE BEFORE INSTALLATION.

2. FINAL STRING SIZING TO BE CONFIRMED BY ENGINEER-OF-RECORD.
3. CROSSING LOCATIONS INDICATE APPROXIMATE ROAD AND DC

CROSSINGS AT EXISTING FEATURES. MV COLLECTION CROSSINGS ARE
TBD AFTER MV COLLECTION LAYOUT. ALL CROSSINGS TO BE FINALIZED
BY ENGINEER OF RECORD.

4. LAYOUT REPRESENTS MAX EXTENTS.

REFERENCE FILES USED:

1. BUILDABLE BOUNDARIES: South Platte Buildable_8.10.22.kmz, DATED
08/10/2022

2. POI LOCATION: Colorado KMZs_Revamp.kmz, DATED 05/19/2022
3. WETLAND BOUNDARIES: Wetland_Water_Poly.shp, DATED 06/24/2022
4. OIL & GAS EXCLUSIONS: South Platte Oil and Gas Exclusions.kmz, DATED

07/28/2022
5. RAPTOR NEST: RaptorNest_NextEra.shp, DATED 06/24/2022
6. PRELIMINARY TOPO/ALTA/PLANIMETRICS: 0036044-00V-ECON.dwg,

0036044-00V-SURV-EXPORT.dwg, 0036044-00V-PLANIMET.dwg, DATED
20220914

7. PIPELINE: CO_Round_Top_1984_geo.pdf, DOWNLOADED 07/19/2022

LEGEND

PROPERTY BOUNDARY

FENCE LINE

PROPOSED ROAD

EXISTING ROAD

EXISTING OVERHEAD ELECTRICAL

EXISTING FENCE

SETBACK

RIGHT OF WAY (ROW)
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PIPELINE (LOCATION APPROXIMATE)
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NWI WETLANDS, 50 FT SETBACK (TYP)

FEMA FLOOD ZONE A

FLOODWAY

OIL & GAS EXCLUSION

FLOOD EXCLUSION

SITE ENTRANCE AND GATE

SITE ACCESS

CROSSING LOCATION (SEE NOTE 3)
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SHEET NOTES:

1. LOCATIONS SHOWN ARE FOR GENERAL GUIDANCE ONLY. SLOPES OF THE
SITE AND LOCATIONS MUST BE VERIFIED ON SITE BEFORE INSTALLATION.

2. FINAL STRING SIZING TO BE CONFIRMED BY ENGINEER-OF-RECORD.
3. CROSSING LOCATIONS INDICATE APPROXIMATE ROAD AND DC

CROSSINGS AT EXISTING FEATURES. MV COLLECTION CROSSINGS ARE
TBD AFTER MV COLLECTION LAYOUT. ALL CROSSINGS TO BE FINALIZED
BY ENGINEER OF RECORD.

4. LAYOUT REPRESENTS MAX EXTENTS.

REFERENCE FILES USED:

1. BUILDABLE BOUNDARIES: South Platte Buildable_8.10.22.kmz, DATED
08/10/2022

2. POI LOCATION: Colorado KMZs_Revamp.kmz, DATED 05/19/2022
3. WETLAND BOUNDARIES: Wetland_Water_Poly.shp, DATED 06/24/2022
4. OIL & GAS EXCLUSIONS: South Platte Oil and Gas Exclusions.kmz, DATED

07/28/2022
5. RAPTOR NEST: RaptorNest_NextEra.shp, DATED 06/24/2022
6. PRELIMINARY TOPO/ALTA/PLANIMETRICS: 0036044-00V-ECON.dwg,

0036044-00V-SURV-EXPORT.dwg, 0036044-00V-PLANIMET.dwg, DATED
20220914

7. PIPELINE: CO_Round_Top_1984_geo.pdf, DOWNLOADED 07/19/2022
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Exhibit 6: Topography Map 
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Exhibit 8: Electrical Diagram 
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Appendix B: SUP Application Form 

  



South Platte Solar LLC See Addendum A

700 Universe Boulevard

Juno Beach, FL 33408

ashard.moore@nexteraenergy.com

South Platte Solar LLC is proposing an up to 250 MW, 1,488 MWh BESS to support the associated 500 MW South Platte Solar 

Project southeast of Fort Morgan, Colorado.

See Addendum B

   561   694-6378
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Addendum A 

Parcel Number Property Owner Property Description 
Percent of Total 

Area 

1231-280-00-001 Kamp Cattle Company 
T3, R56, All Sec. 28 (with 
Exception parcel) 

5.98 

1231-290-00-001 Kamp Cattle Company T3, R56, All Sec. 29 6.32 

1231-300-00-001 Kamp Cattle Company T3, R56, E ½ Sec. 30 3.16 

1231-300-00-002 Huey Ranch Company T3, R56, W ½ Sec. 30 3.18 

1231-310-00-001 Kamp Cattle Company T3. R56, E ½ Sec. 31 3.16 

1231-320-00-001 Kamp Cattle Company T3, R56, All Sec. 32 6.32 

1231-330-00-001 Kamp Cattle Company T3, R56, All Sec. 33 6.32 

1289-030-00-002 Kamp Cattle Company T2, R56, S ½, S ½ Sec. 3 1.58 

1289-040-00-001 Kamp Cattle Company 
T2, R56, NE ¼ & N ½, SE ¼ 
Sec. 4 

2.36 

1289-040-00-002 Kamp Cattle Company 
T2, R56, W ½ & S 1/2 , SE ¼ 
Sec. 4 

3.94 

1289-050-00-001 Kamp Cattle Company T2, R56, All Sec. 5 6.30 

1289-060-00-001 Kamp Cattle Company T2, R56, E ½ Sec. 6 3.16 

1289-070-00-001 Kamp Cattle Company T2, R56, E ½ Sec. 7 3.16 

1289-080-00-001 Kamp Cattle Company T2, R56, All Sec. 8 6.32 

1289-090-00-001 Kamp Cattle Company T2, R56, All Sec. 9 6.32 

1289-100-00-001 Kamp Cattle Company T2, R56, S ½ Sec. 10 3.16 

1289-100-00-002 Kamp Cattle Company T2, R56, N ½ Sec. 10 3.16 

1289-150-00-001 Kamp Cattle Company T2, R56, N ½ Sec. 15 3.16 

1289-170-00-001 Kamp Cattle Company T2, R56, All Sec. 17 6.32 

1289-180-00-001 Kamp Cattle Company 
T2, R56, N1/2 & SE ¼ Sec. 
18 

4.73 

1289-190-00-001 Kamp Cattle Company T2, R56, N ½ & NE ¼ Sec. 19 0.79 

1289-200-00-001 Kamp Cattle Company T2, R56, N ½ of N ½ Sec. 20 1.58 

1229-240-00-004 Robert A. & Dawn M. Whitney T3, R57, SW ¼ Sec. 24 1.58 

1229-250-00-001 
Robert A. & Dawn M. 
Whitney 

T3, R57, SW ¼ Sec. 25 6.32 

1229-240-00-005 Charles E. Ross, et.al. T3, R57, SE ¼ Sec. 24 1.58 

  



  

 

 

 

  

Addendum B 
Township, County Township Range Sections 

Unnamed, Morgan 2N 56W 
3, 4, 5, 6, 7, 8, 9, 10, 15, 
17, 18, 19, 20 

Unnamed, Morgan 3N 56W 28, 29, 30, 31, 32, 33 

Unnamed, Morgan 3N 57W 24, 25 

 



  

 

 

 

  

 

 

 

 

 

Appendix C: Landowner List 

  



ID Parcel Number Property Owner Street Address City State Zip Code Township Range Acreage
1 1229-240-00-007 Cheyenne Plains Gas Pipeline Company, LLC P.O. Box 4372 Houston TX 77210-4372 3 57 24 SE, NE 40
2 1229-240-00-005 John A. Collins P.O. Box 512 Fort Morgan CO 80701 3 57 24 W, NW & SE,NW & SW,NE 160
3 1229-230-00-001 John A. Collins P.O. Box 512 Fort Morgan CO 80701 3 57 23 NE & E, SE 240
4 1229-260-00-001 John A. Collins P.O. Box 512 Fort Morgan CO 80701 3 57 26 N, NE 80
5 1229-260-00-003 Peter V. & Karen V. Anderson 20738 Co. Rd. N Fort Morgan CO 80701 3 57 26 S & S, N 480
6 1229-350-00-001 Peter V. & Karen V. Anderson 20738 Co. Rd. N Fort Morgan CO 80701 3 57 35 N 320
7 1229-360-00-001 Huey Ranch Company 615 E Bijou Ave. Fort Morgan CO 80701 3 57 36 All 640
8 1231-310-00-002 Huey Ranch Company 615 E Bijou Ave. Fort Morgan CO 80701 3 56 31 W 323.57
9 1289-060-00-002 Huey Ranch Company 615 E Bijou Ave. Fort Morgan CO 80701 2 56 6 W 321.22

10 1289-070-00-002 Huey Ranch Company 615 E Bijou Ave. Fort Morgan CO 80701 2 56 7 W 316.4
11 1291-120-00-001 Huey Ranch Company 615 E Bijou Ave. Fort Morgan CO 80701 2 57 12 E 320
12 1291-130-00-001 Stephen & Joann Cecil P.O. Box 40 Fort Morgan CO 80701 2 57 13 All 640
13 1289-180-00-002 Stephen & Joann Cecil P.O. Box 40 Fort Morgan CO 80701 2 56 18 SW 159.04
14 1289-190-00-002 Stephen & Joann Cecil P.O. Box 40 Fort Morgan CO 80701 2 56 19 W & SE & S, NE 558.11
15 1289-200-00-002 Stephen & Joann Cecil P.O. Box 40 Fort Morgan CO 80701 2 56 20 S & S, N 480
16 1289-210-00-001 Stephen & Joann Cecil P.O. Box 40 Fort Morgan CO 80701 2 56 21 All 640
17 1289-160-00-900 State of Colorado, Board of Land Commissioners 1313 Sherman St, Room 620 Denver CO 80203 2 56 16 All 640
18 1289-150-00-002 Stephen & Joann Cecil P.O. Box 40 Fort Morgan CO 80701 2 56 15 SW 160
19 1289-150-00-003 Patrick J. Gebauer 15488 Co. Rd. 57 Hillrose CO 80733 2 56 15 SE 160
20 1289-140-00-002 Patrick J. Gebauer 15488 Co. Rd. 57 Hillrose CO 80733 2 56 14 S (ex NE,SE) 270.25
21 1289-140-00-001 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 2 56 14 N & NE, SE 359
22 1289-110-00-006 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 2 56 11 S, SW & SW, SE 120
23 1289-110-00-005 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 2 56 11 NW, SW 40
24 1289-110-00-007 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 2 56 11 NW & NE, SW & NW, SE & W, NE 320
25 1289-020-00-003 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 2 56 2 W, NW & SW & W 550.2ft of SE 273.22
26 1289-030-00-001 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 2 56 3 N & N, S 479.12
27 1231-340-00-001 Weitzel Land, LLC 28271 Co. Rd. L Brush CO 80723 3 56 34 S 320
28 1231-340-00-900 City of Brush P.O. Box 363 Brush CO 80723 3 56 34 N 320
29 1231-270-00-900 City of Brush P.O. Box 363 Brush CO 80723 3 56 27 All 640
30 1231-220-00-900 City of Brush P.O. Box 363 Brush CO 80723 3 56 22 All 634.25
31 1231-210-00-900 City of Brush P.O. Box 363 Brush CO 80723 3 56 21 All 640
32 1231-200-00-901 City of Brush P.O. Box 363 Brush CO 80723 3 56 20 E 320
33 1231-200-00-700 Public Service Company of Colorado P.O. Box 1979 Denver CO 80201-1979 3 56 20 W 320
34 1231-190-00-700 Public Service Company of Colorado P.O. Box 1979 Denver CO 80201-1979 3 56 19 All

Section

*

*Participating property owner for BESS area only



  

 

 

 

  

 

 

 

 

 

Appendix D: Morgan County Zoning 

Regulations Checklist 

  



  

 

 

 

  

Information Required per Morgan County Zoning 
Regulations 

Location in this Application 

2-395 Review Criteria 

The following criteria will be used by the Planning Commission and the Board when reviewing an 
application for a special use permit: 

(A) The use and its location as proposed are in conformance 
with the Morgan County Comprehensive Plan; 

Section 2.8 

(B) All the application documents are complete and present a 
clear picture of how uses are to be arranged on the site or 
within Morgan County; 

Appendix B 

(C) The site plan conforms to the district design standards of 
these Regulations;  

Section 4.1, Appendix A 

(D) All on and off-site impacts have been satisfactorily 
mitigated either through agreement, public improvements, 
site plan requirements or other mitigation measures; 

Section 2.4 

(E) The special use proposed has been made compatible with 
the surrounding uses and adequately buffered as 
determined by the County;  

Section 2.3 

(F) The special use poses only the minimum amount of risk to 
the public health, safety and welfare as set by either federal, 
state or county regulation, whichever is the strictest;  

Section 3.0 

(G) The special use proposed is not planned to be developed on 
a non-conforming parcel;  

Section 2.0 

(H) The applicant has adequately documented a public need for 
the project, all pertinent technical information, adequate 
financial resources to implement it, and has paid all fees 
and review costs levied by the County for application 
processing and review; and 

Section 1.0 

(I) For any special use requiring a supply of water that the 
applicant has demonstrated a source of water which is 
adequate for the proposed use in terms of quantity and 
reliability and in the case of human consumption, quantity, 
quality, and reliability. 

Section 6.1 
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INTRODUCTION 

NextEra Energy Resources Development LLC (NextEra) has proposed development of the South 

Platte Solar Project (Project) in Morgan County, Colorado (Figures 1 and 2). NextEra contracted 

Western EcoSystems Technology, Inc. (WEST) to conduct a desktop review and field assessment 

to identify protected species1 that may occur in or near the proposed Study Area. The study 

objectives were to determine the extent and locations of suitable habitat for protected species and 

provide recommendations for next steps for NextEra’s consideration.  

A list of protected species with the potential to occur within the Study Area was developed by 

reviewing the U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation 

(IPaC) system list (USFWS 2022b; Appendix A), and the Colorado Parks and Wildlife (CPW) 

threatened and endangered species lists for Morgan County. Desktop-derived land cover and other 

relevant datasets, including Colorado Natural Heritage Program (CNHP) Colorado’s Conservation 

Data Explorer (CODEX) species occurrence records from May 2022 (CNHP 2022; Appendix B), 

were used along with field assessment observations to characterize land cover types in the Study 

Area that may provide habitat for protected species, and to evaluate the likelihood of the species 

presence within the Study Area. 

REGULATORY FRAMEWORK 

The following sections provide descriptions of state and federal regulations that pertain to the 

protection of wildlife and plant species. These regulations may need to be considered if 

development of the Project would impact protected species or associated habitats. 

Federal Regulations 

Endangered Species Act  

The Endangered Species Act (ESA) of 1973 (16 U.S. Code [USC] 1531 et seq. [1973]) establishes 

a national policy for conserving threatened and endangered species of fish, wildlife, and plants, 

and the critical habitats on which they depend. The USFWS (for terrestrial and freshwater 

species) and the National Oceanic and Atmospheric Administration Fisheries (for marine species) 

jointly administer the ESA and are responsible for listing a species as threatened or endangered, 

designating critical habitat, developing and implementing protective regulations and recovery 

plans, and undertaking several other management and conservation efforts pursuant to the ESA 

(e.g., review of project impacts and mitigation, impact determinations, and issuing permits).  

1  As defined here, “protected species” includes any species that is federally listed as endangered or threatened, 
proposed or a candidate for listing; state-listed as endangered or threatened, or subject to the Bald and Golden 
Eagle Protection Act (16 USC 668–668c [1940]; USFWS 2022b). Wildlife species of potential concern by state 
agencies, as outlined in Colorado Parks and Wildlife Best Management Practices for Solar Energy Development
were also reviewed during desktop analyses.
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Figure 1. Location of the South Platte Solar Project Study Area. 
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Figure 2. Aerial overview of the South Platte Solar Project Study Area. 
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Section 9 of the ESA prohibits the “take” of any fish or wildlife species listed under the ESA as 

endangered, or of any endangered plant species on federal lands (16 USC 1538 [1973]). By 

regulation, the USFWS has extended this take prohibition to most species listed as threatened 

(50 Code of Federal Regulations [CFR] 17.31 [2019]). Because the Project is on private land (see 

Study Area below), federally listed plants would not be regulated in the Study area. Under the 

ESA, the term “take” for fish and wildlife means “to harass, harm, pursue, hunt, shoot, wound, kill, 

trap, capture, or collect, or to attempt to engage in any such conduct” (16 USC 1532(19) [1973]). 

If a project may adversely affect a species listed under the ESA, there are two pathways to seek 

compliance. If the project has a federal nexus (e.g., authorizations under Section 404 of the Clean 

Water Act), the federal agency will consult with the USFWS under Section 7 of the ESA, and, if 

there is not a federal nexus, the project may seek “take” coverage under Section 10(a)(1)(B). 

Section 7 consultation occurs between the federal nexus agency (i.e., USACE) and the USFWS 

to determine, through a biological assessment or other review, to determine whether the project 

or action is likely to adversely affect a listed species. Section 10 of the ESA provides that the 

Secretary of Interior may authorize, under certain terms and conditions, any taking otherwise 

prohibited by Section 9 if such taking is “incidental to, and not the purpose of, the carrying out of 

an otherwise lawful activity” (16 USC 1539(a)(1)(B) [1973]). To obtain an incidental take 

authorization under Section 10, a project proponent would apply for an incidental take permit 

(ITP), and develop, fund, and implement a USFWS-approved Habitat Conservation Plan to 

minimize and mitigate the effects of the proposed taking (16 USC 1539(a)(2) and 50 CFR 17.22(b) 

[1985]). 

Bald and Golden Eagle Protection Act 

Bald eagles (Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos) are afforded 

protection under the Bald and Golden Eagle Protection Act of 1940 (BGEPA; 50 CFR 22.26 

[2009]). The BGEPA, along with its implementing regulations, provides additional protection to 

bald and golden eagles. In this statute, the definition of “take” is to “pursue, shoot, shoot at, poison, 

wound, kill, capture, trap, collect, or molest, or disturb.” The term “disturb” is defined in regulations 

found at 50 CFR 22.6 (1974) to include “to agitate or bother a bald or golden eagle to a degree 

that causes, or is likely to cause, based on the best scientific information available: (1) injury to 

an eagle; (2) a decrease in its productivity, by substantially interfering with normal breeding, 

feeding, or sheltering behavior; or (3) nest abandonment, by substantially interfering with normal 

breeding, feeding, or sheltering behavior.” 

The USFWS published a final rule (Revisions to Regulations for Eagle Incidental Take and Take 

of Eagle Nests; Final Rule) on September 11, 2009, under the BGEPA authorizing limited 

issuance of permits to take bald and golden eagles ‘‘for the protection of other interests in any 

particular locality.’’ This applies where the take is compatible with the preservation of the bald and 

golden eagles, is associated with and not the purpose of an otherwise lawful activity, and cannot 

practicably be avoided (74 Federal Register 46836 [September 11, 2009]).  
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If further evaluation identifies nests and/or high eagle use in the area and construction of the 

Project, it may result in “take” of the species, a nest disturbance permit could be acquired to 

comply under the BGEPA. 

Migratory Bird Treaty Act 

The Migratory Bird Treaty Act (MBTA) of 1918 (16 USC 703−712 [1918]) assigns legal authority 

to the USFWS to protect over 1,000 species of raptors, diurnal migrants, and passerine migratory 

birds from take. The USFWS maintains a list of species protected by the MBTA at 50 CFR 10.13 

(1973). The MBTA prohibits the taking, killing, possession, transportation, import and export of 

migratory birds, their eggs, parts, and nests, except when specifically authorized by the 

Department of the Interior” (16 USC 703 [1918]). The word “take” is defined by regulation as “to 

pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to pursue, hunt, shoot, wound, 

kill, trap, capture, or collect” (50 CFR 10.12 [1973]). However, there is currently no mechanism 

for authorizing incidental take under the MBTA. 

State Regulations 

Colorado has state-level statues for the protection, preservation, enhancement and management 

of the wildlife resources of the state, and generally prohibits the live possession of both native 

and exotic wildlife (Colorado Revised Statutes [C.R.S.] §§ 33-1-101–33-60-114, and §§ 33-20-

101–33-23-101). However, special wildlife licenses can be issued which authorize the private 

possession of live wildlife for a limited number of particular purposes (such as rehabilitation, 

falconry, or scientific collection).  

C.R.S. § 33-2-105 prohibits the take, possession, transportation, exportation, processing, selling 

or offering for sale, or shipping of any species listed as threatened or endangered by the state of 

Colorado. “Take” is defined by Colorado as to “acquire possession of wildlife” with certain 

exceptions including the accidental wounding or killing of wildlife by a motor vehicle, vessel, or 

train. Listed plants are not protected from take. CPW carries out these protections mandated by 

the state but does not issue permits for the incidental take of state-listed species. 

Local Regulations  

It is WEST’s understanding that Morgan County will have regulatory authority through the Areas 

and Activities of State Interest Act, also known as Colorado House Bill 1041. The Project will be 

required to comply with Morgan County’s 2021 Guidelines and Regulations for Areas and 

Activities of State Interest (1041 Regulations), and receive a permit (typically referred to as a 

“1041 Permit”) prior to construction. Based on these 1041 Regulations, WEST assumes review 

of the Project would require documentation of potential impacts of wildlife and habitats likely to be 

affected by the construction, operation or maintenance of the project including protected species 

and their habitat. 

Additionally, acquiring 1041 Permits typically include Project reviews by state and federal 

agencies, including CPW. Project reviews and agency concerns regarding wildlife can vary and 

will be Project and site-specific, however CPW has published guidelines regarding wildlife issues 
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for solar projects in Colorado Parks and Wildlife Best Management Practices for Solar Energy 

Development. 

STUDY AREA 

The Study Area encompasses approximately 11,844 acres in Morgan County, Colorado (Figures 1 

and 2). The Study Area is entirely on private land. 

The Study Area is located primarily within the High Plains Level III Ecoregion and the Flat to 

Rolling Plains and Rolling Sand Plains Level IV Ecoregions. The High Plains consist of smooth to 

slightly irregular plains having a high percentage of cropland (Chapman et al. 2006). Grama-

buffalo grass is the natural vegetation in this region. The Rolling Sand Plains Level IV Ecoregion 

is more level and less dissected than adjacent ecoregions, and is often dominated by dryland 

farming of winter wheat (Triticum aestivum; Chapman et al. 2006). Few perennial streams are 

present, and soils are sandy (Chapman et al. 2006). The Flat to Rolling Plains Level IV Ecoregion 

is flatter than the adjacent Moderate Relief Plains ecoregion (Chapman et al. 2006). Farming is 

extensive, and soils are generally silty with a cover of loess (Chapman et al. 2006). 

The topography within the Study Area includes rolling plains, with elevation ranging from 4,298 to 

4,486 feet above sea level (U.S. Geological Survey [USGS] 2022). All soils within the Study Area are 

well drained, moderately well drained, or excessively well drained (Ecosystem Dynamics Interpretive 

Tool 2022). The Study Area is located within the Beaver Watershed (USGS 8-digit Hydrologic Unit 

Code 10190013; USGS Watershed Boundary Dataset [USGS 2022]).  

METHODS 

Desktop Constraints Analysis 

The following data sources were examined during the desktop assessment: 

 National Land Cover Database (NLCD; 2019) 

 USFWS National Wetlands Inventory (NWI; 2022) 

 USGS National Hydrology Database (NHD; 2022) 

 USFWS Environmental Conservation Online System species profiles (2022a, 2022c, 

2022d) 

 USFWS IPaC Resource List (2022b; see Appendix A) 

 eBird, an online database of bird distribution and abundance (2022) 

 iNaturalist (2022b) 

 USGS Protected Areas Database of the U.S. (2021) 

 CPW online mapping data (2022b) 
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A list of protected species that could occur within the Study Area was developed using the USFWS 

IPaC species list for the Project, CODEX Project Review Results for the Project, and the CPW list 

of rare species. A field assessment was conducted to confirm the presence of potential habitat 

for protected species identified during the desktop assessment, described below. 

Field Assessment 

The field assessment was conducted in tandem with wetland delineations for the Project, from 

June 6 – 7, 2022, to verify and characterize current land cover types within the Study Area that 

may provide habitat for protected species. Relevant desktop data, including land cover data, NWI 

wetlands, and NHD waterbodies, were mapped with recent aerial imagery for use during the field 

assessment. A WEST biologist assessed land cover and potential habitats within the Study Area 

both by foot and by driving publicly accessible roads. Photographs of representative habitats were 

collected (Appendix C). The biologist also recorded wildlife species incidentally observed during 

the field assessment. Wetland delineations were also completed for the Study Area during this 

time; the wetland delineation results are summarized below.  

RESULTS 

Desktop Constraints Analysis 

Land Cover 

According to the NLCD (2019), the dominant land cover type within the Study Area is herbaceous, 

accounting for 97% of land within the Study Area (Table 1, Figure 3). All other land cover types 

each compose 2.0% or less of the Study Area. 

Table 1. National Land Cover Database land cover types and percent (%) composition 
within the South Platte Solar Project Study Area, Morgan County, Colorado. 

Land Cover Type Acres Percent 

Herbaceous 11,477 97 
Shrub/Scrub 278 2 
Developed, Open Space 70 1 
Cultivated Crops 13 <1 
Hay/Pasture 2 <1 
Developed, Low Intensity 1 <1 
Developed, Medium Intensity 1 <1 

Total1 11,844 100 

Source: National Land Cover Database 2019. 
1 Totals may not add up precisely due to rounding of numbers. 

Soils and Geology 

WEST reviewed the U.S. Department of Agriculture (USDA) Natural Resources Conservation 

Service (NRCS) Soil Survey Geographic Database (2022c) using the Web Soil Survey (USGS 

NRCS 2022d) to identify soil types within the Study Area. The database reported 12 soil types 

within the Study Area, which are provided in Table 2 (USDA NRCS 2022c, 2022d). The entire 
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Study Area is classified as having well drained, moderately well drained, or excessively drained 

soils. The most common soil type within the Study Area is Valent sand, 3 to 9% slopes (Table 2).  

The USDA defines prime farmland as “land that has the best combination of physical and chemical 

characteristics for producing food, feed, forage, fiber, and oilseed crops and is available for these 

uses” (7 CFR 657.5 [1978]). Farmlands of statewide importance are defined by the USDA as “land 

that does not meet the criteria for prime or unique farmland” but that could if treated and managed 

according to acceptable farming methods (USDA NRCS 2022b). If federal agencies are financially 

involved in the project, then the Farmland Protection Policy Act (FPPA) requires a review of the 

conversion of prime farmland to other uses. Seventy-nine acres (less than 1%) identified within 

the Study Area is designated by the USDA as farmland of statewide importance (Figure 4). The 

remainder of the Study Area is not prime farmland. 

Table 2. Soil types present within the South Platte Solar Project Study Area, Morgan County, 
Colorado. 

Soil Type Farmland Class 1 Drainage Acres

Valent sand, 3 to 9 percent slopes Not prime farmland Excessively drained 6,187 

Valent-Duneland complex, rolling, 9 to 24 percent 
slopes 

Not prime farmland Excessively drained 2,762 

Truckton loamy sand, 1 to 3 percent slopes Not prime farmland Well drained 1,424 

Truckton soils, 3 to 9 percent slopes Not prime farmland Well drained 877 

Valent sand, 0 to 3 percent slopes Not prime farmland Excessively drained 205 

Dwyer sand, wet variant Not prime farmland 
Moderately well 
drained 

176 

Vona-Dwyer loamy sands, 5 to 9 percent slopes Not prime farmland Well drained 104 

Vona loamy sand, 1 to 3 percent slopes 
Farmland of 
statewide importance

Well drained 59 

Truckton loamy sand, 3 to 5 percent slopes Not prime farmland Well drained 35 

Vona loamy sand, 3 to 5 percent slopes 
Farmland of 
statewide importance

Well drained 11 

Ascalon loamy sand, 3 to 5 percent slopes 
Farmland of 
statewide importance

Well drained 9 

Valent-Dwyer sands, terrace, 0 to 3 percent slopes Not prime farmland Excessively drained <1 

Total 11,844

1 No = Not prime farmland. 

Note: Totals may differ from the sum of addends due to rounding. 

Source: U.S. Department of Agriculture Natural Resources Conservation Service (2022c, 2022d).
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Figure 3. National Land Cover Database land cover types within the South Platte Solar Project 
Study Area. 
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Figure 4. Soils classified as prime farmland and hydric soils within the South Platte Solar Project 
Study Area. 
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Contaminated Sites and Impaired Waters 

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA; 

42 USC 9061–9675), otherwise known as Superfund, establishes requirements for clean-up of 

hazardous waste sites, provides for liability of responsible parties, and establishes clean-up 

funding for sites with no responsible party identified with the goal of reducing impacts to public 

health and the environment. CERCLA gives the U.S. Environmental Protection Agency (USEPA) 

authority over these sites when there is no viable responsible party. Publicly available datasets 

were reviewed for the presence of Superfund sites or contaminated soils within the Study Area. 

There are no Superfund National Priorities List Sites known to occur in the Study Area 

(USEPA 2020).  

Section 303(d) of the Clean Water Act requires states to identify waters that are impaired or in 

danger of becoming impaired, and determine the maximum amount of a pollutant that can be 

present and the waterbody still meets water quality standards. For any waterbody listed as 

impaired under Section 303(d), that listing would be considered in any Section 401 Water Quality 

Certification process, to ensure the Project would not further degrade the water quality (per the 

USEPA anti-degradation policy). There is one unnamed 303(d) statewide priority listed impaired 

water within one mile (mi) of the Study Area, but it does not cross into the Study Area 

(USEPA 2022). 

Wetlands and Waterbodies 

According to the desktop evaluation, NWI-mapped wetlands and waterbodies make up less than 

1% the Study Area. The majority of these wetlands (66%; Table 3, Figure 5) are classified as 

freshwater emergent. The remaining wetland types include freshwater pond and riverine 

(Table 3). 

Table 3. Wetland types mapped by the National Wetlands Inventory within the South 
Platte Solar Project Study Area, Morgan County, Colorado. 

Wetland Type Acres Percent of Wetland Cover (%) 

Freshwater Emergent Wetland 4 66
Freshwater Pond 1 19
Riverine 1 15 

Total1 6 100

Source: U.S. Fish and Wildlife Service National Wetlands Inventory 2022. 
1 Sums of values may not add to total value shown due to rounding.

A review of the USGS NHD indicated that no NHD waterbodies occur within the Study Area 

(Figure 5; USGS 2022). All the waterbodies are classified as intermittent streams/rivers. 

Floodplains 

The Federal Emergency Management Agency (FEMA) creates flood hazard mapping that is used 

to support the National Flood Insurance Program. For the purpose of Project planning, it is useful 

to review areas included by the FEMA in the 100-year floodplain category, which represents areas 
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that have a 1% annual risk of flooding in any given year. A review of the FEMA flood map indicated 

that no FEMA designated floodplains occur within the Study Area (FEMA 2021). 

Important Bird Areas 

The Brush Prairie Ponds State Wildlife Area, a state-priority Important Bird Area (IBA), abuts the 

Study Area on the north-east boundary (Figure 6; National Audubon Society 2022). The Brush 

Prairie Ponds State Wildlife Area which is owned by the City of Brush and managed by CPW, 

consists of approximately 840 acres of tallgrass prairie, and contains 30 ponds, making it excellent 

habitat for migratory waterfowl and shorebirds (National Audubon Society 2022). No other IBAs 

are within 5-mi of the Study Area. 

High Priority Habitat 

High Priority Habitat (HPH) was designated by CPW for a variety of species to help land use 

development avoid and minimize impacts to wildlife (CPW 2021).  

The Study Area overlaps with a mule deer (Odocoileus hemionus) winter concentration area, and 

an active bald eagle nest 0.5 mile buffer (Figure 7). The mule deer winter concentration area is 

the part of the winter range where densities are at least 200% greater than the surrounding winter 

range density during the same period used to define winter range in the average five winters out 

of ten (CPW 2020a). Active bald eagle nests are specific locations where a pair of bald eagles 

have at least attempted to nest within the last five years. Any nest location that can be directly 

tied to courtship, breeding, or brooding behavior is considered active, and a buffer zone extends 

0.5 miles around a known active nest (CPW 2020a). This nest was confirmed to be occupied by 

a bald eagle during Raptor Nest Surveys in 2022 (see Appendix D). 

The HPH data also identified three aquatic sportsfish management waters, an aquatic native 

species conservation water (Beaver Creek), CPW State Wildlife Areas (including Brush Prairie 

Ponds), mule deer severe winter range, a bald eagle roost site, and an additional mule deer winter 

concentration area within 5 miles of the Study Area (Figure 7). The mule deer severe winter range 

and bald eagle roost site are both about 3 miles North of the Study Area. Mule deer severe winter 

range is part of the overall range where 90% of the individuals are located when the annual snow 

pack is at its maximum and/or temperatures are at a minimum in the two worst winters in ten 

(CPW 2020a). Bald eagle roosts sites are groups of trees that provide diurnal and/or nocturnal 

perches for less than 15 wintering bald eagles; this area includes a ¼ mile buffer around these 

trees, which are usually the tallest available trees in the wintering area near riparian habitats 

(CPW 2020a). 

While the Study Area is within the historic range of the Greater Prairie Chicken (GPC), it is 1 mile 

from the known overall range and over 10 miles from the nearest production area, which is a HPH. 

Because the Study Area overlaps with an important mule deer activity area and contains suitable 

habitat, mule deer are expected to occur within the Study Area during the winter season. The 

presence of the active bald eagle nest also suggests the likely presence of bald eagle foraging in 

the Study Area. 
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Figure 5. Wetlands and waterbodies identified during the desktop assessment within the South 
Platte Solar Project Study Area. 
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Figure 6. Important Bird Areas near the South Platte Solar Project Study Area. 
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Figure 7. High Priority Habitat near the South Platte Solar Project Study Area. 
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Public Lands and Managed Areas 

Twenty-two public lands or managed areas occur within five mi of the Study Area; however, no 

public or managed lands occur within the Study Area (Figure 8). Two public lands abut the Study 

Area: an unnamed area owned by Colorado State Land Board, and the Brush Prairie Ponds State 

Wildlife Area (Table 4, Figure 8). Thirteen are city-owned lands located to the north of the Study 

Area, and five appear to be jointly or privately owned (Table 4).  

Table 4. Public lands and managed areas within five miles of the South Platte Solar Project 
Study Area, Morgan County, Colorado. 

Name Ownership 
Distance to Study 

Area (miles) 

Unnamed Colorado State Land Board Abuts Study Area 

Brush Prairie Ponds SWA City of Brush, managed by Colorado Parks and 
Wildlife 

Abuts Study Area 

Pawnee SAA Privately owned, managed by Colorado Parks and 
Wildlife 

1.0 

Prairie Trails Park City of Brush 3.2 

Memorial Park City of Brush 3.2 

Gateway Park City of Fort Morgan 3.3 

Watrous Park City of Brush 3.6 

Dodd Bridge SWA Colorado Parks and Wildlife 3.7 

Brush Area 3 Office Privately owned, managed by Colorado Parks and 
Wildlife 

3.7 

Jaycee Park City of Fort Morgan 3.7 

Pioneer Skate Park City of Brush 3.9 

Ft. Morgan Deed Restriction Town of Ft. Morgan 4.0 

Petteys Park City of Brush 4.0 

Optimist Park City of Fort Morgan 4.1 

Twamore Farms Land 
Acquisition 

Joint Ownership with Fort Morgan City 4.1 

Glenn Miller Park City of Fort Morgan 4.4 

Jean K. Tool SWA Privately owned, managed by Colorado Parks and 
Wildlife 

4.4 

Downtown City Park City of Fort Morgan 4.5 

Riverside Park City of Fort Morgan 4.6 

Brenda Joy Park City of Fort Morgan 4.7 

Old Fort Park City of Fort Morgan 4.8 

Unnamed Colorado State Land Board Varies 

Conservation Easements 

Through the USDA NRCS, Colorado operates a number of land conservation programs for 

farmers. These programs assist farmers and landowners in complying with environmental laws, 

while helping to improve the overall environmental conditions on the land. Benefits of these land 

conservation programs may include reduced sedimentation in streams and lakes, and 

improvement in water quality, enhanced wildlife habitat, and protection of forest and wetland 

resources (USDA NRCS 2022a). No conservation easements are within the Study Area, or within 

one mi of the Study Area (Figure 9). NextEra may consider reaching out to the NRCS regarding 

any other conservation easements that may not be publicly available that reside in the Study Area, 

due to their potential to have restrictions on development. 
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Figure 8. Public lands, managed areas, and protected areas near the South Platte Solar Project 
Study Area. 
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Figure 9. Conservation easements in and near the South Platte Solar Project Study Area. 
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Airports and Heliports 

Two helipads are within 5 mi of the Study Area (Figure 10). The heliports are for medical and 

private use. No airports are within 5 mi of the Study Area. Coordination with the Federal Aviation 

Administration (FAA) for potential airspace safety and interference is not likely to be required due 

to the distance of the helipads to the Study Area.  

Field Assessment 

Land Cover 

The field assessment, conducted from June 6 – 7, 2022, confirmed the dominant land use within 

the Study Area as herbaceous grassland. Most of the Study Area is dominated by sand sagebrush 

(Artemisia filifolia), western wheatgrass (Pascopyrum smithii), needle and thread grass 

(Hesperostipa comata), and sand reed grass (Calamovilfa longifolia). The invasive cheatgrass 

(Bromus tectorum) was present in most areas of the Study Area. The northeast side of the Study 

Area was vegetated sand dunes, and moderate to heavy grazing was present throughout the 

entire Study Area. A weed infestation of scotch thistle (Onopordum acanthium) was identified in 

the western block of the Study Area. 

Overall, the observed habitat characteristics were in-line with the desktop sources reviewed 

(Figure 5). The majority of the land is currently being used for cattle grazing and rangeland as 

indicated by the NLCD data (i.e., herbaceous). Representative photographs from the field 

assessment are included in Appendix C. 

Species Observations 

No state- or federally listed species were observed incidentally within the Study Area during the 

field assessment. Bird species observed within the Study Area during the field assessment were 

typical of pasture landscapes in the region. WEST biologists observed an occupied bald eagle 

nest about 0.5 mi outside of the Study Area during the field assessment. This species is not state 

or federally listed, however bald eagles do fall under the protections of the MBTA and BGEPA, 

and have been incorporated into Table 5.  

Raptor Nest Surveys 

An occupied bald eagle nest was recorded within 0.5 mi north of the Study Area. No other raptor 

nests were identified within or near the Study Area. More information is available in Raptor Nest 

Survey Memo (Appendix D). 

Wetlands and Waterbodies 

Wetland delineations were conducted concurrently with the field assessment. In total, WEST 

biologists delineated three wetland/waterbody features within the Study Area, including one 

wetland and two waterbodies. Ten non-water points were recorded at NWI and NHD desktop 

features. Additional details regarding wetland delineations for the Study Area can be found in the 

wetland delineation report for the Project (Sullivan et al. 2022). 
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Figure 10. Airports and heliports in and near the South Platte Solar Project Study Area. 
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Protected Species 

Table 5 summarizes the protected species that may occur in the Study Area based on preliminary 

species reviews from the USFWS IPaC resource list (Appendix A; USFWS 2022b), the CODEX 

(CNHP 2022; Appendix B), and observations during the field assessment. Twelve protected 

species were identified as possibly occurring within the Study Area warranting further analysis to 

determine the likelihood for occurrence.  

The IPaC resource list for the Study Area listed six species, including one mammal, two birds, 

and one federally listed fish, as well as one invertebrate candidate for federal listing, as possibly 

occurring within the Study Area (Table 5; Appendix A). No critical habitats have been proposed 

or designated within the Study Area (USFWS 2022b). 

CODEX occurrence records were obtained as part of the habitat report for the Project. No federal- 

or state-listed species were identified within the Study Area (CNHP 2022). Bald eagles have been 

recorded within 1-mi of the Study Area, as has the brassy minnow (Hybognathus hankinsoni) and 

suckermouth minnow (Phenacobius mirabilis; CNHP 2022; Appendix B). The CODEX also 

reported golden eagle and burrowing owl (Athene cunicularia) as having the potential to occur 

within the Project Area, (CNHP 2022; Appendix B). Based on review of publicly available 

occurrence records (i.e., eBird [2022] and iNaturalist [2022a],), no state- or federally listed species 

have been documented within the Study Area. The likelihood of occurrence for each species 

within the Study Area was assessed based on the desktop and field reviews and is included in 

Table 5. Considerations included species distribution, occurrence records, population size, 

species biology, habitat requirements, and potential habitat availability within the Study Area.  

The CODEX also listed the tricolored bat (Perimyotis subflavus) as having the potential to occur 

within the Project Area (CNHP 2022; Appendix B). This species is not currently federally- or state 

protected, but it is under federal review for listing (USFWS 2021b) and has been added to Table 

5 for assessment. 

Determining the Likelihood for Protected Species to Occur within the Study Area 

The likelihood of a protected species occurring in the Study Area was determined by considering 

the species’ range, mobility, population size, habitat requirements, habitat suitability within the 

Study Area (based on the desktop and field reviews), and CODEX occurrence records in and 

near the Study Area. Based on these factors, the likelihood of occurrence was defined for each 

protected species using the following categories: 

 None – Study Area is outside the species’ known range and/or no suitable habitat or 

documented species occurrences were identified in the Study Area; the species exhibits 

restricted mobility or has a small population size, such that the species would not be present 

in the Study Area. 
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 Unlikely – Study Area is outside the species’ known range, or within the species’ known 

range and suitable habitat appears absent in the Study Area. The species may have 

restricted mobility or population size; however, the species may occur in the Study Area 

during dispersal, migration, or other annual movements. There are no documented 

occurrences of the species within the Study Area. 

 Potential – Study Area is within the species’ known range, but contains marginally suitable 

(low quality) habitat, or species are highly mobile and may occur seasonally or year-round. 

There are no documented occurrences of the species within the Study Area. 

 Likely – Study Area is within the species’ known range and contains suitable habitat. No 

records of the species occurrence were found for the Study Area, but the species may 

occur near the Study Area.  

 Known Presence – Study Area is within the species’ known range and contains suitable 

habitat; the species’ occurrence is confirmed within the Study Area based on data from 

the USFWS, CODEX, or other publicly available data. 

Table 5. Protected species with the potential to occur within or near the South Platte Solar 
Project Study Area, Morgan County, Colorado. 

Species 
Scientific Name Status1 Habitat Description in Colorado

Potential for Occurrence 
within Study Area2

Birds 

burrowing owl 
Athene cuniculalria 

ST Prefers dry, open areas with short 
grasses and no trees. Found in 
burrows created by prairie dogs, 
badgers, or ground squirrels 
(CPW 2022a). 

Potential; The majority of the 
Study Area has suitable habitat 
for burrows. No burrows 
identified during field visit were 
large enough to support 
burrowing owls, however a full 
survey of the Study Area for 
burrows was not conducted. 

bald eagle 
Haliaeetus leucocephalus 

BGEPA, 
MBTA, 
SC 

Nests in forested areas near 
large waterbodies; forages near 
water and in herbaceous habitats 
in spring, summer, fall, and winter 
(Cornell Lab of 
Ornithology 2020). 

Likely; herbaceous foraging 
habitat is present in the Study 
Area, and an occupied bald 
eagle nest is within 0.5 mile of 
the Study Area. 

golden eagle 
Aquila chrysaetos 

BGEPA, 
MBTA 

Open and semi-open prairies, 
sagebrush, savannah, or sparse 
woodland regions with sufficient 
mammalian prey near suitable 
nesting sites. Nests are usually 
on rocky ledges of cliffs, but 
sometimes in large trees, or 
steep hillsides 
(NatureServe 2022). 

Potential; herbaceous foraging 
habitat is present in the Study 
area. 

piping plover 
Charadrius melodus

FT, ST Sparsely-vegetated sandy shores 
of reservoirs and gravel pits 
(CNHP 2016b). 

Unlikely; suitable habitat 
appears absent from Study 
Area.
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Table 5. Protected species with the potential to occur within or near the South Platte Solar 
Project Study Area, Morgan County, Colorado. 

Species 
Scientific Name Status1 Habitat Description in Colorado

Potential for Occurrence 
within Study Area2

whooping crane 
Grus americana

FE, SE Migrating birds will use croplands 
as stopover feeding grounds, and 
will roost in shallow, freshwater 
wetlands. Wintering habitat is on 
the Gulf Coast, and breeding 
occurs in Canada (All About 
Birds 2015). 

Unlikely; suitable wetland 
habitat appears absent, and 
Study Area is outside of 
migration corridor.

Mammals 

gray wolf 
Canis lupis 

FE, SE Large areas of contiguous habitat 
that can include forests and 
mountainous terrain, suitable 
habitat must have sufficient 
access to prey, protection from 
excessive persecution and areas 
for denning and taking shelter 
(USFWS 2022a). 

Unlikely; suitable habitat 
absent from Study Area.

tricolored bat 
Perimyotis subflavus

FR Open deciduous forests, 
preferring to forage in clearings or 
over still water, and often 
migrates short distances to winter 
hibernacula (Colorado Bat 
Working Group 2022).  

Unlikely; suitable habitat 
absent from Study Area. 

Invertebrates 

monarch butterfly 
Danaus plexippus

FC Monarchs lay their eggs on the 
obligate milkweed host plant 
(primarily Asclepias spp.; 
USFWS 2021a). Foraging habitat 
is varied and includes fields, 
roadsides, open areas, wet 
areas, and urban gardens (U.S. 
Forest Service 2021). 

Potential; suitable foraging and 
breeding habitat are likely 
present within the Study Area. 
Milkweed observed during field 
visit within 200 yards of Study 
Area.

Plants 

Ute ladies’-tresses 
Spiranthes diluvialis

FT3 Moist habitats like perennial 
stream terraces, floodplains, 
spring-fed abandoned stream 
channels, lakeshores and oxbows 
at elevations between 4,300-
7,000 feet (USFWS 2018). 

Unlikely; suitable habitat 
absent from the Study Area.

Fishes 

pallid sturgeon 
Scaphirhynchus albus

FE Bottoms of large, silty rivers with 
swift currents. Preferred habitat 
will have sand flats and gravel 
bars (USDA NRCS 2015). 

None; suitable habitat is absent
and this species has restricted 
mobility.
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Table 5. Protected species with the potential to occur within or near the South Platte Solar 
Project Study Area, Morgan County, Colorado. 

Species 
Scientific Name Status1 Habitat Description in Colorado

Potential for Occurrence 
within Study Area2

brassy minnow 
Hybognathus hankinsoni 

ST Stream channels with pools, back 
waters, and beaver ponds 
(CPW 2020b). 

None; suitable habitat is absent
and this species has restricted 
mobility.

suckermouth minnow 
Phenacobius mirabilis 

SE Inhabit gravel riffles in clear to 
turbid creeks and rivers 
(Nico et al. 2021). 

None; suitable habitat is absent
and this species has restricted 
mobility.

Source: U.S. Fish and Wildlife Service (USFWS) Information for Planning and Consultation (IPaC; USFWS 2022b; 
Appendix A), and Colorado Natural Heritage Program (CNHP; 2020; Appendix B). 

1  FE = Federally Endangered, FT = Federally Threatened, SE = State Endangered, ST = State Threatened, SC = 
State Species of Concern, FC = Candidate for federal listing, BGEPA = Bald and Golden Eagle Protection Act of 
1940, MBTA = Migratory Bird Treaty Act of 1918, FR = under Federal Review. 

2  See Methods for definitions. 

CPW = Colorado Parks and Wildlife; USDA NRCS = U.S. Department of Agriculture Natural Resource Conservation 
Service. 

Species with the Potential or Likely to Occur in the Study Area 

Of the 12 protected species identified with the possibility to occur within the Study Area, 

four species (i.e., burrowing owl, bald eagle, golden eagle, and monarch butterfly [Danaus 

plexippus]) are considered to have the potential, or are likely to occur within the Study Area. These 

species are discussed in greater detail below.  

Burrowing owl 

Burrowing owl is state-listed threatened species and is found in dry, open areas with short grasses 

and no trees (CPW 2022a). This species nests underground in burrows abandoned prairie dog, 

ground squirrel, or badger burrows. No prairie dog burrows were identified during the field 

assessment, and all located burrows were too small for burrowing owl. The CPW data received 

from the CODEX Project Species Report described the Study Area as potential habitat. Due to 

the presence of suitable habitat and the potential for nearby burrows, the burrowing owl has the 

potential to occur within the Study Area. 

Bald Eagle 

Although the bald eagle is not federally or state-listed as threatened or endangered, it is protected 

under the BGEPA (16 USC 668–668d) and the MBTA (16 USC 703–712). The bald eagle has 

the potential to occur in Colorado year-round, and breeds in the state (CPW 2016a). Bald eagles 

prefer to use mature trees near permanent bodies of water (e.g., rivers or lakes) with an abundant 

prey source for nesting, roosting, and foraging activities (Swenson et al. 1986, Mojica et al. 2008). 

The streams within the Study Area are unlikely to be large enough to support bald eagle nesting.  

In addition to congregating around large bodies of water, bald eagles are also known to forage in 

open herbaceous areas if prey sources are present (Buehler 2020, Cornell Lab of 

Ornithology 2020). Bald eagles are known to scavenge livestock and wild animal carcasses 
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(Buehler 2020), which may occur within the Study Area due to the current land use (i.e., 

herbaceous rangeland for cattle). Due to a lack of large trees, it is unlikely that the species would 

use the Study Area for nesting. During the field assessment, the field biologists observed an 

occupied bald eagle nest about 0.16 mi outside of the Study Area. Based on the habitat types 

identified within and adjacent to the Study Area, the nearby field sightings, and the close proximity 

to a known nest, bald eagles are likely to use the Study Area for foraging. More information on 

raptor nests in and around the Study Area is available in Raptor Nest Survey Memo (Appendix D). 

Golden Eagle 

Although the golden eagle is not federally or state-listed as threatened or endangered, it is 

protected under the BGEPA (16 USC 668–668d) and the MBTA (16 USC 703–712). The golden 

eagle has the potential to occur in Colorado year-round, and breeds in the state 

(NatureServe 2022). Golden eagles inhabit open and semi-open country, especially in hilly or 

mountainous regions that contain sufficient mammalian prey near suitable nesting sites. Suitable 

nesting sites include rock ledges of cliffs, large trees, steep hillsides, or sometimes on the ground. 

There are no rock outcrops or woodland within the Study Area to support golden eagle nesting, 

but the open herbaceous areas within the Study Area would likely be used for foraging habitat.  

Monarch Butterfly 

The monarch butterfly is currently a candidate for federal listing under the ESA (USFWS 2020). 

Monarch butterflies have a widespread distribution and use a variety of habitats for foraging 

(including fields, roadsides, and open areas [U.S. Forest Service 2021]). Milkweed is an obligate 

food source for monarch caterpillars, and adult butterflies will only lay eggs on the milkweed plant 

(Monarch Joint Venture 2019). Milkweed plants were observed a few hundred feet away from the 

Study Area during the field assessment. Based on the variety of habitats used by this species for 

foraging, nearby presence of milkweed, and the widespread distribution of the species, the 

monarch butterfly has the potential to occur within the Study Area. 

SUMMARY AND CONCLUSIONS 

The majority of the Study Area is disturbed, active pasture used as rangeland for cattle. Sand 

sagebrush was present throughout the Study Area, and one scotch thistle infestation was 

documented in the western block of the Study Area.  

The USFWS, CPW, and CNHP sources reviewed identified 12 protected species that may occur 

within the Study Area. No designated or proposed critical habitats are located within the Study 

Area. The northern edge of the Study Area is a CPW mule deer winter concentration area. Based 

on the desktop and field habitat assessments, it was determined that four protected species have 

the potential to occur within the Study Area, including three bird species and one insect.  

All four species would use the open grassland located within the Study Area for foraging. The 

monarch butterfly may use the Study Area grasslands adjacent to where milkweed species are 

present. One occupied bald eagle nest was observed about 0.16 mi outside of the Study Area, 



South Platte Solar Project 

Wildlife Evaluation Report Confidential Business Information 

WEST 26 September 2022 

however no ideal nesting habitat appears to be present within the Study Area for bald or golden 

eagles. No burrows identified during the field assessment were large enough to support burrowing 

owls.  

Next Steps 

Based on the desktop and field assessment provided, NextEra might consider the following steps 

to avoid, minimize, or mitigate potential impacts to protected species that could occur within the 

Study Area. 

 While no prairie dog colonies were identified in the Study Area, CPW recommends 

identifying all prairie dog towns within and adjacent to solar projects. If construction and 

removal of any prairie dog towns would occur between February 1 and October 31, 

consider conducting a complete survey of potential burrows and, if needed, burrowing owl 

surveys per CPW’s recommended protocols. 

 Consider developing and implementing a plan to create and/or enhance habitat for 

sensitive insects such as the monarch butterfly in portions of the Study Area (e.g., buffer 

areas on the Project property that fall outside of the security fenceline) following 

appropriate guidance documents (Rager et al. 2013). 

 Consider appropriate siting and seasonal timing with regard to the occupied bald eagle 

nest. CPW recommends a no surface occupancy within 1/4-mile of active bald eagle 

nests, and no encroachment activities within 1/2-mile during the nesting period from 

December 1 to July 31. 

 If construction activities would occur during the migratory bird breeding season, consider 

pre-construction nesting bird surveys as well as seasonal vegetation clearing and grading 

to avoid take of migratory birds. 

 Consider development of a vegetation restoration plan for the operating Project that 

maximizes the use of sustainable vegetation and removal of the scotch thistle infestation. 
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Appendix A. U.S. Fish and Wildlife Service Information for Planning and Consultation 

Resource List for the South Platte Solar Project Study Area, 

Morgan County, Colorado 
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Appendix B. Colorado Natural Heritage Program 

CODEX Project Review Report – South Platte Solar Project 

Morgan County, Colorado 
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Appendix C. Representative Photos of the Study Area from the Field Assessment for the 

South Platte Solar Project Study Area, 

Morgan County, Colorado 
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Appendix C1. Representative photo of herbaceous grassland in the South Platte Solar Project 
Study Area.
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Appendix C2. Representative photo of herbaceous grassland in the South 
Platte Solar Project Study Area.
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Appendix C3. Representative photo of vegetated sand dunes in the South 
Platte Solar Project Study Area.
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Appendix D. Raptor Nest Survey Memo for the South Platte Solar Project Study Area, 

Morgan County, Colorado 
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EXECUTIVE SUMMARY

Western EcoSystems Technology, Inc. completed a ground survey for large raptor nests on 

May 19, 2022, for the proposed South Platte Solar Project (Project) in Morgan County, Colorado. 

The objective of this survey was to identify the location and status of any large raptor nests, with 

a particular focus on potential eagle nests. To assist in Project planning, the Study Area included 

the Project boundary and a 0.5-mile (1.6-kilometer) buffer. One occupied inactive bald eagle was 

recorded within the Study Area.  
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INTRODUCTION 

Western EcoSystems Technology, Inc. (WEST) completed a ground-based survey for bald eagle 

(Haliaeetus leucocephalus) and other large raptor nests at the proposed South Platte Solar 

Project (Project) in Morgan County, Colorado. The objective of the survey was to identify and 

record the location and status of any large stick nests that may be used by raptors within the 

Project and a 0.5-mile (mi; 0.8 kilometer [km]) buffer of the Project (collectively, Study Area) to 

inform Project siting and timing of construction activities. Bald eagles are federally protected by 

the Bald and Golden Eagle Protection Act (1940); the survey buffer met or exceeded the distance 

recommended between bald eagle nests and construction activities in the National Bald Eagle 

Management Guidelines (U.S. Fish and Wildlife Service [USFWS] 2007) and Recommended 

Buffer Zones and Seasonal Restrictions for Colorado Raptors (2020) (Colorado Parks and Wildlife 

[CPW] 2020). According to available USFWS desktop information, there are no raptor species 

listed under the Endangered Species Act with potential to nest in the Study Area. CPW data 

identified one known active bald eagle nest approximately X miles north of the Project area.  

PROJECT AREA 

The Project is comprised of 11,844 acres (4,793 hectares) located within the High Plains Level III 

Ecoregion and the Flat to Rolling Plains and Rolling Sand Plains Level IV Ecoregions. The High 

Plains consist of smooth to slightly irregular plains having a high percentage of cropland 

(Chapman et al. 2006). Grama-buffalo grass is the natural vegetation in this region. The Rolling 

Sand Plains Level IV Ecoregion is more level and less dissected than adjacent ecoregions, and 

is often dominated by dryland farming of winter wheat (Triticum aestivum; Chapman et al. 2006). 

Few perennial streams are present, and soils are sandy (Chapman et al. 2006). The Flat to Rolling 

Plains Level IV Ecoregion is flatter than the adjacent Moderate Relief Plains ecoregion (Chapman 

et al. 2006). Farming is extensive, and soils are generally silty with a cover of loess (Chapman et 

al. 2006). 

The dominant land cover type within the Project is herbaceous (96.9%; National Land Cover 

Database [NLCD] 2019). Shrub/scrub (2.3%), and developed, open space (0.6%) are the next 

most common land cover types within the Project (NLCD 2019; Table 1, Figure 1). The remaining 

land cover types compose less than 1% of the land cover within the Project.
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Table 1. Land cover types, coverage, and percent (%) composition within the proposed 
South Platte Solar Project in Morgan County, Colorado.  

Land Cover Type Coverage (Acres) % Composition 

Herbaceous 11,477 96.9 
Shrub/Scrub 278 2.3 
Developed, Open Space 70 0.6 
Cultivated Crops 13 0.1 
Hay/Pasture 2 <0.1 

Developed, Low Intensity 1 <0.1 
Developed, Medium Intensity 1 <0.1 

Total 11,844 100 

Source: National Land Cover Database 2019.

Sums can differ from values shown due to rounding. 
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Figure 1. Land cover types within and around the proposed South Platte Solar Project in Morgan
County, Colorado. 
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METHODS 

WEST conducted ground-based eagle and large raptor nest surveys on June 6 – 7, 2022. At this 

point in the season in eastern Colorado, most adult eagles were expected to be actively tending 

to a nest or brooding young. Surveys focused on locating stick nest structures within the Study 

Area. All stick nests able to accommodate a buteo-sized raptor or larger were recorded, along 

with species, status and other nest attributes. 

Pre-survey planning included the creation of field maps and the review of relevant background 

information, such as topographic maps and aerial imagery, to identify potential nesting habitat 

and accessible roads to evaluate potential raptor nesting habitat. During the survey, a qualified 

field biologist drove all publicly accessible roads and visited all parcels to which they had access 

within the Study Area. They stopped to scan all potential nesting substrates for eagles and other 

raptors, such as trees and transmission lines that were visible, with binoculars or a spotting scope. 

Surveys were conducted during daylight hours and when weather conditions were suitable (i.e., 

no precipitation and good visibility). The locations of all raptor nests were recorded using a GPS. 

WEST digitized locations of each nest were digitized into Geographical Information Systems 

(North American Datum 1983, Universal Transverse Mercator Zone 15). Species (if birds/eggs 

were present), nest condition, nest status, nest height, size, and substrate of each nest were 

recorded. When the biologist observed a raptor nest with no raptors present, the biologist 

assessed if the nest had the potential to be used by eagles based on the nest size and 

construction (i.e., size of sticks, shape of nest). 

The biologist classified the condition of each nest according to the following characteristics: 

 Good—excellently maintained nests with a well-defined bowl, no sagging and with 

possibility of immediate use or currently occupied; 

 Fair—nests with a well-defined bowl, minor sagging, that may require some repairs prior 

to use; 

 Poor—nests in poor condition with sloughing sticks or with heavy sagging and would 

require repairs prior to nesting. 

Nest status was categorized using definitions originally developed by Postupalsky (1974) and 

outlined by the USFWS within the Eagle Conservation Plan Guidance (ECPG; USFWS 2013) for 

wind energy2. Raptor nests were classified as “Occupied” if any of the following were observed at 

the nest structure: (1) an adult in an incubating position, (2) eggs, (3) nestlings or fledglings, 

(4) occurrence of a pair of adult raptors (or sometimes sub-adults, e.g., Steenhof et al. [1983]) at 

or near a nest through at least the time incubation normally occurs, (5) a newly constructed or 

refurbished stick nest in the area where territorial behavior of a raptor had been observed earlier 

in the breeding season, or (6) “A recently repaired nest with fresh sticks (clean breaks) or fresh 

boughs on top, and/or droppings and/or molted feathers on its rim or underneath” 

(Postupalsky 1974). Occupied nests were further classified as “Occupied Active” if the biologist 
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observed an egg or eggs, or an incubating or brooding adult indicating the presence of eggs or 

nestlings, or “Occupied Inactive” if evidence of recent tending was observed, but no eggs, chicks, 

or incubating adults were present. Potential raptor nests were classified as “Inactive” if the nest 

did not meet the definition of “Occupied” during the survey. In the event a species identification 

or nest occupancy status could not be confirmed, the nest was designated as “Unknown” (e.g., a 

nest that is too far away to gather sufficient species or status information).  

RESULTS 

One occupied, inactive bald eagle nest was recorded within the Study Area (Table 2). An adult 

was observed in the nest however, however chicks or fledglings could not be confirmed within the 

nest due to distance at ground level. 

Table 2. Raptor nests observed during ground-based large raptor nest survey within 0.5 mile
(0.8 kilometers) of the proposed South Platte Solar Project in Morgan County, Colorado.

Nest ID Species Nest Size Nest Status Nest Condition 

Distance to Project 

Boundary (miles) 

02782A Bald eagle Large Occupied Inactive Good 0.16 

ID = identification. 
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Figure 2. Large raptor nests documented for the proposed South Platte Solar Project in Morgan
County, Colorado. 
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DISCUSSION 

One occupied, inactive eagle nest was observed within the Study Area. Some suitable nesting 

habitat for bald eagles is present within the Study Area, primarily within the 0.5-mile buffer 

surrounding the Project boundary. Higher quality nesting habitat is present just beyond the Study 

Area, particularly along the South Platte River to the north of the Project.  
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INTRODUCTION 

NextEra Energy Resources Development, LLC (NextEra) has proposed development of the South 

Platte Solar Project (Project) in Morgan County, Colorado (Figure 1). NextEra requested Western 

EcoSystems Technology, Inc. (WEST) complete a preliminary desktop assessment and conduct 

a formal wetland and waterbody field delineation survey within the boundaries of the potential 

solar development (Study Area). The objective of the desktop assessment and field delineation 

survey was to verify and delineate the boundaries of the wetlands and waterbodies within the 

Study Area. Impacts to wetlands and waterbodies during Project construction may require federal 

permitting under the jurisdiction of the U.S. Army Corps of Engineers (USACE), which would 

include Water Quality Certification (WQC) through the Water Quality Control Division of the 

Colorado Department of Public Health and Environment (CDPHE). 

STUDY AREA

The Study Area encompasses approximately 11,844 acres (ac) in Morgan County, Colorado 

(Figure 1). The Study Area is located within the High Plains Level III Ecoregion, an ecoregion that 

encompasses the east and northeast portions of Colorado (Chapman et al. 2006). Land cover in 

the High Plains Level III Ecoregion is primarily a mix of grasslands and croplands, and oil and gas 

wells are relatively common compared to neighboring ecoregions (Chapman et al. 2006). Within 

the High Plains Level III Ecoregion, the Study Area is located within the Rolling Sand Plains 

Level IV Ecoregion, an area primarily composed of level valleys, gradual hills, benches, and 

badlands (Chapman et al. 2006). Soils in the region are generally shallow, with a predominance 

of clay and silt (Chapman et al. 2006).  

According to the National Land Cover Database (2019), the dominant land cover type in the Study 

Area is herbaceous (96.9%) followed by shrub/scrub (2.3%). The topography of the Study Area 

is relatively flat, with elevation ranging from 4,298–4,485 feet (U.S. Geological Survey 

[USGS] 2018).  

According to the USGS National Hydrography Dataset (NHD; USGS NHD 2022), the Fort Morgan 

Canal, which flows along the northwest edge of the Study Area, is the only waterway within the 

Study Area (Figure 2). The Study Area lies within the Beaver Watershed (USGS 8-digit Hydrologic 

Unit Code [HUC] 10190013) and the Middle South Platte-Sterling Watershed (USGS 8-digit HUC 

10190012; USGS 2022).  
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Figure 1. Location of the South Platte Solar Project Study Area. 



South Platte Solar Project 

Wetland and Waterbody Delineation Report Confidential Business Information 

WEST 3 July 2022

METHODS 

Desktop Assessment 

Due to the relatively large size of the Study Area, WEST conducted a desktop assessment of 

potential wetlands and waterbodies in the Study Area prior to the field delineation survey to reduce 

the effort required for onsite verification. The following datasets were reviewed to identify potential 

wetlands and waterbodies: 

 U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 

Web Soil Survey (USDA NRCS 2022) 

 U.S. Fish and Wildlife Service National Wetlands Inventory (NWI; 2022) 

 USGS NHD (2022) 

 USGS 7.5-minute series topographic maps (USGS 2022) 

 Federal Emergency Management Agency (FEMA) National Flood Hazard Layer (2021) 

 Environmental Systems Research Institute rivers and streams data (2022) 

 Current and historic imagery accessed via Google Earth. Google Earth combines available 

imagery in the Study Area from a variety of sources, including USGS, USDA Farm Service 

Agency, Landsat, and other unlisted sources; available years include 1984 – 2020 

Wetland and Waterbody Field Delineation 

Maps and digital files from the desktop assessment were reviewed in detail by WEST biologists 

prior to the field delineation survey. During the field delineation survey, the WEST biologists 

investigated areas identified during the desktop assessment as potentially containing wetland or 

waterbody features. Potential upland areas identified during the desktop assessment were 

reviewed to confirm that no wetlands or waterbodies were present. 

USACE protocols were used to assess the Study Area for features that may be identified as 

wetlands or other potentially jurisdictional waters (e.g., streams, ponds, lakes). Wetland 

delineations were conducted in accordance with the 1987 Corps of Engineers Wetlands 

Delineation Manual (1987 Manual; Environmental Laboratory 1987, USACE 1987) and the 

Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great Plains 

Region (Version 2.0; USACE 2010). The 1987 Manual and the regional supplement emphasize 

a three-parameter approach to identify wetlands that may be federally regulated, including the 

presence of wetland hydrology, hydrophytic vegetation, and hydric soils, as described below.  
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 Wetland Hydrology – Wetland hydrology indicators provide evidence that an area was 

at least periodically saturated or inundated by water. Examples of wetland hydrology 

indicators included surface water, saturation, watermarks, drift lines, water-borne 

sediment deposits, water-stained leaves, and drainage patterns (Environmental 

Laboratory 1987, USACE 2010). 

 Hydrophytic Vegetation – Hydrophytic plants are those adapted to wetland or aquatic 

conditions. Plant species nomenclature and indicator status were assigned according to 

the Great Plains regional sub-list of The National Wetland Plant List (USACE 2020). A list 

of species was compiled for each sample point, and dominant species were identified to 

determine if the sample point supported hydrophytic vegetation.  

 Hydric Soils – Hydric soils are those that have developed under reducing conditions, 

such as prolonged and repeated saturation or inundation. Hydric soil characteristics 

include a variety of hydric soil indicators described in the regional supplement 

(USACE 2010). The soils within each sample point were examined for hydric soil 

indicators by digging a soil pit a minimum of 16 inches below the surface (unless unable 

to dig to this depth due to rock/hardpan). 

Wetlands 

The three parameters described above—wetland hydrology, hydrophytic vegetation, and hydric 

soils—were applied to determine the presence and extent of wetlands within the Study Area. In 

accordance with the 1987 Manual, paired wetland and upland data points were used to define the 

boundaries of delineated wetlands. Wetland boundaries and paired data points were recorded 

using a Trimble® R1 Global Positioning System (GPS) unit with sub-meter accuracy connected 

via Bluetooth to a tablet. The delineated wetlands were classified according to methods in 

Classification of Wetlands and Deepwater Habitats of the United States (Cowardin et al. 1979). 

USACE Great Plains regional data sheets were completed for each data point on a tablet using 

the Wildnote application. These forms were reviewed and photographs attached to clearly identify 

each data point location.  

Each delineated wetland was assigned a unique ID, starting with “w,” followed by the delineator’s 

initials and then a feature number (e.g., w-ka-001). Each wetland polygon’s unique ID 

corresponded to the unique ID of the paired data points using similar nomenclature. Paired data 

points were assigned the unique ID of the corresponding wetland polygon, followed by a “w” (for 

wetland data point; e.g., w-ka-001-w) or “u” (for upland data point; e.g., w-ka-001-u). Data points 

were taken in NWI-mapped features identified in the desktop assessment to confirm conditions 

present on site.  

Waterbodies 

Potential waterbodies identified during the desktop assessment were investigated in the field. 

Waterbodies discovered in the field not previously identified by desktop assessment, were also 

investigated and recorded. Linear waterbodies (e.g., streams, rivers) within the Study Area were 

evaluated for the presence of physical characteristics, such as a defined bed and bank, ordinary 
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high water mark (OHWM), and evidence of flow (USACE 2007). Linear tracks were recorded 

using the GPS and tablet along the OHWM of both banks, and corresponding measurements and 

qualitative data were collected. Open waterbodies were delineated and documented in a similar 

manner. Open waterbodies included wallows or ponded areas within larger drainages systems 

where a continuous channel was not evident, or near an impounded area. Photos were taken of 

each documented waterbody. Data sheets were completed for each delineated waterbody on a 

tablet using the Wildnote application. These forms were reviewed and photographs attached to 

clearly identify each waterbody. Each delineated waterbody was assigned a unique ID: linear 

waterbodies were assigned an “s,” followed by delineator’s initials and a feature number (e.g., s-

ka-001); open waterbodies were assigned an “o,” followed by delineator’s initials and a feature 

number (e.g., o-ka-001). 

Non-water Points 

Non-water points were taken in the field when a desktop-delineated feature (e.g., NWI, NHD) was 

reviewed in the field and found to not exhibit the characteristics of wetlands or waterbodies 

described above. Each non-water point was accompanied by photos to substantiate the 

discrepancy. For wetland non-water points in NWI polygons, a USACE wetland data sheet was 

completed and a unique ID was assigned. For non-water points in NHD waterbodies, a photo and 

GPS point were deemed sufficient documentation. The naming convention for non-water points 

began with a “no” followed by the delineator’s initials and a feature number (e.g., no-ka-001). 

Swales or erosional features (e.g., gullies, small washes characterized by low volume, infrequent, 

or short duration flows) may not be under federal or state jurisdiction. These features were 

documented in the field, but no additional measurements or qualitative data were collected.  

Jurisdictional Determinations  

Waters of the U.S. (WOTUS) is a term used to establish the wetlands and waterbodies that are 

subject to federal jurisdiction under the Clean Water Act (CWA; 33 U.S. Code, Chapter 23 

Section 1151 [1972]). The most recent attempt to define what is considered a WOTUS occurred 

when the U.S. Environmental Protection Agency (USEPA) finalized the Navigable Waters 

Protection Rule (NWPR) in 2020 (USACE and USEPA 2020). On August 30, 2021, a U.S. District 

Court Judge vacated the NWPR, reestablishing the USACE 1986 and Rapanos decision until a 

new rule was adopted (Pasqua Yaqui Tribe vs USEPA 2021). The USEPA and USACE are 

currently interpreting WOTUS consistent with the pre-2015 regulatory regime until further notice 

(USEPA 2021b). The USEPA has announced intentions to revise the definition of WOTUS and 

rulemaking is currently underway. For this report, initial analysis of potential jurisdiction will follow 

the pre-2015 WOTUS definition. 

As currently defined in the CWA, 40 Code of Federal Regulations (CFR) 230.3(s) (USEPA 2021a) 

wetlands and streams must meet certain criteria related to adjacency to a traditional navigable 

water (TNW) or other WOTUS, significant nexus to certain WOTUS, or connectivity to a WOTUS, 

to be defined as a jurisdictional WOTUS under the CWA. Waters considered jurisdictional include 

TNW, interstate waters and interstate wetlands, territorial seas, and tributaries of TNW. Wetlands 

adjacent and neighboring WOTUS, or with a significant nexus to TNW, interstate waters, or 
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territorial seas are considered jurisdictional. Tributaries are jurisdictional if they contribute flow, 

either directly or through another water, to a WOTUS with relatively permanent flow, or continuous 

seasonal flow (USEPA 2008). 

WEST biologists used the field-delineated wetland and waterbody data to assess the jurisdictional 

status of each feature under the pre-2015 WOTUS regulatory guidance. Waterbodies and 

wetlands within the Study Area were evaluated in accordance with the U.S. Army Corps of 

Engineers Jurisdictional Determination Form Instructional Guidebook (USACE 2007) and current 

WOTUS criteria to determine the likely jurisdictional status (USACE 2007). If a water connection 

appeared off site, desktop mapping resources were used to review hydrologic connections 

outside the Study Area. Features were conservatively identified as potential WOTUS if a 

connection was identified from desktop resources. These initial determinations will be used to 

inform permitting for the Project; however, the USACE is responsible for making official 

jurisdictional determinations (JD) to verify whether Project wetlands or waterbodies fall under 

federal jurisdiction and CWA regulation.  

Depending on the permitting needs of the Project, one of three paths forward may be selected to 

determine jurisdiction: 

 Approved JD – An approved JD is used to determine the presence or absence of WOTUS 

(USACE 2016). Upon formal request, USACE personnel will visit a site to provide a 

definitive and legally binding determination regarding both the presence and geographic 

extent of any jurisdictional aquatic resources at a site. An approved JD is typically 

requested for projects that will have substantial impacts to wetlands and waterbodies, 

require a substantial amount of mitigation, or anticipate that a large portion of the impacts 

would be to wetlands and waterbodies that are not considered WOTUS. In these 

instances, an approved JD may be the more cost-effective strategy or may streamline the 

permitting process. Approved JDs are not commonly used for solar projects. 

 Preliminary JD – A preliminary JD is considered advisory, and is often issued for impacts 

that will be authorized under an individual permit or general permit requiring pre-

construction notification (e.g., Nationwide Permit [NWP] or regional permit; USACE 2016). 

Preliminary JDs are commonly used when a USACE site visit is either impractical (such 

as for large projects) or precluded by access constraints, and require supporting 

documentation and USACE concurrence. Preliminary JDs voluntarily treat all wetlands 

and waterbodies that would be affected by an activity as though they are WOTUS and 

calculate impacts and compensatory mitigation accordingly. Therefore, projects with 

impacts that would be largely temporary often request a preliminary JD because it can 

expedite the permit process without substantially increasing mitigation costs. Preliminary 

JDs are occasionally used for solar projects if a permit is required, in areas where potential 

for public scrutiny is high, or where a state or county reviewer requests it. 
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 No JD – In some cases, projects that will be authorized under NWPs that do not require 

pre-construction notification to the USACE may elect to request neither an approved nor 

a preliminary JD from the USACE (USACE 2016). A “no permit required” letter may also 

be requested in lieu of a JD if the proposed activities are either not regulated under CWA 

or exempt from CWA regulation. Solar projects with impacts that will be authorized under 

the NWPs often use this option because it is the most efficient (and precludes the need 

for agency involvement). However, there is some risk in not obtaining USACE approval 

and jurisdictional certainty through the JD process. 

The intent of this wetland and waterbody delineation was to provide a baseline inventory of 

wetland and waterbody features in the Study Area regardless of current jurisdictional status. 

WEST is also providing a preliminary jurisdictional analysis using the pre-2015 WOTUS definition 

based on conditions observed in the field from June 6 – 7, 2022.  

Colorado State Waters Regulation 

State Waters in Colorado are broadly defined under Colorado Revised Statutes § 25-8-103 as 

“any and all surface and subsurface waters which are contained in or flow in or through this state, 

but does not include waters in sewage systems, waters in treatment works of disposal systems, 

waters in potable water distribution systems, and all water withdrawn for use until use and 

treatment have been completed.” Under this definition, all WOTUS are considered State Waters 

in Colorado, though not all State Waters may qualify as WOTUS. Section 401 of the CWA requires 

consultation with the state and WQC from the state through the Water Quality Control Division of 

the CDPHE, which may include a review of all Waters of the State potentially impacted by the 

Project. Although state “dredge and fill” permits have been considered under previous WOTUS 

definitions, Colorado does not currently have any required permits for dredge and fill impacts to 

State Waters beyond WQC (CDPHE 2022b). 

RESULTS 

Desktop Assessment 

National Wetlands Inventory Wetlands and National Hydrography Dataset Waterways 

The desktop assessment (sources outlined in Methods, Desktop Assessment) identified 6.1 ac of 

NWI-mapped wetlands within the Study Area (Table 1, Figure 2). NWI-mapped features included 

nine freshwater emergent wetlands (classified as PEM1J and PEM1A), one freshwater pond 

(classified as PUBF), and one intermittent riverine streambed (i.e., Fort Morgan Canal; classified 

as R4SBC; Cowardin et al. 1979).  

The NWI-mapped intermittent riverine streambed within the Study Area (Fort Morgan Canal) was 

identified as a streamline in the NHD flowline dataset (USGS NHD 2022). Based on aerial 

imagery, NHD flowlines, and USGS topographic maps, the Fort Morgan Canal appears to receive 

water directly from the South Platte River, which drains to the Platte River, and subsequently to 

the Missouri River. The Missouri River is considered a TNW at its confluence with the Platte River 
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(USACE 2012). The Fort Morgan Canal appears to flow to an isolated pond beyond the Study 

Area to the east. There are also several lateral canals exiting the Fort Morgan Canal downstream 

of the Project that that appear to connect to more northerly canals, such as the Upper Platte and 

Beaver Canal, which eventually empties into the South Platte River.  Therefore, the canal would 

likely be considered WOTUS if it exhibits relatively permanent or seasonal flow, and a significant 

nexus analysis determined the functions of the canal and wetlands adjacent to the canal 

significantly affects the chemical, physical, and biological integrity of the TNW.  

Table 1. National Wetlands Inventory-mapped wetlands within the South Platte Solar 
Project Study Area, Morgan County, Colorado. 

National Wetlands Inventory Wetland Type Acres Number of Wetlands 

Freshwater Emergent Wetland 4.0 9 
Freshwater Pond 1.2 1 
Riverine 0.9 1 

Total 6.1 11 

Source: U.S. Fish and Wildlife Service National Wetlands Inventory 2022. 

Floodplains 

There are no floodplains within the Study Area (FEMA 2021).  

Soils 

Soil types in the Study Area were identified using the USDA NRCS Web Soil Survey (Table 2, 

Figure 3). The dominant soil series within the Study Area is Valent sand, with 3–9% slopes. The 

majority of soils in the Study Area are non-hydric (11,673.2 ac; 98.5%), and would not be expected 

to contain wetlands. The only desktop-assessed hydric soils in the Study Area occur in the 

southeast corner. 

Table 2. Soil types present within the South Platte Solar Project Study Area, Morgan
County, Colorado. 

Soil Type Hydric Acres Percent of Total

Valent sand, 3 to 9 percent slopes No 6,186.9 52.2 

Valent-Duneland complex, rolling, 9 to 24 percent slopes No 2,762.4 23.3 

Truckton loamy sand, 1 to 3 percent slopes No 1,423.7 12.0 

Truckton soils, 3 to 9 percent slopes No 876.9 7.4 

Valent sand, 0 to 3 percent slopes No 205.3 1.7 

Dwyer sand, wet variant Yes 176.1 1.5 

Vona-Dwyer loamy sands, 5 to 9 percent slopes No 103.7 0.9 

Vona loamy sand, 1 to 3 percent slopes No 58.9 0.5 

Truckton loamy sand, 3 to 5 percent slopes No 35.3 0.3 

Vona loamy sand, 3 to 5 percent slopes No 10.9 0.1 

Ascalon loamy sand, 3 to 5 percent slopes No 9.2 0.1 

Valent-Dwyer sands, terrace, 0 to 3 percent slopes No 0.1 <0.1 

Total 11,849.2 100 

Source: U.S. Department of Agriculture Natural Resources Conservation Service Web Soil Survey 2022. 

Note: Totals may not sum due to rounding.
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Figure 2. Locations of National Wetlands Inventory (NWI) wetlands and National Hydrography 
Dataset (NHD) waterbodies within the South Platte Solar Project Study Area. 
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Figure 3. Soil type and hydric status occurring within the South Platte Solar Project Study Area.



South Platte Solar Project 

Wetland and Waterbody Delineation Report Confidential Business Information 

WEST 11 July 2022

Wetland and Waterbody Field Delineation 

The wetland and waterbody field delineation was conducted from June 6 – 7, 2022. The dominant 

land use within the Study Area was rangeland/pasture and cattle grazing. Most of the Study Area 

was dominated by sand sagebrush (Artemisia filifolia), needle and thread grass (Hesperostipa 

comata) and prairie sandreed (Calamovilfa longifolia). An artificial canal (Fort Morgan Canal) was 

the only drainage within the Study Area. In total, three features were delineated within the Study 

Area, including one wetland and two waterbodies (one open water pond and one canal; Figure 4). 

Ten additional areas (eight identified during the desktop assessment as NWI wetlands, one 

identified as a NHD waterbody, and one identified from aerial imagery as a potential water 

resource) were investigated and determined to be non-water features (Figure 5). 

Wetland determination data sheets with photographs are provided in Appendix A, waterbody data 

sheets with photographs are provided in Appendix B, data sheets and photographs for each non-

water point recorded in NWI wetlands are provided in Appendix C, and photographs of each non-

water point recorded in NHD waterbodies and from aerial imagery are provided in Appendix D. 

Wetlands 

During the field delineation, one palustrine emergent wetland, temporarily flooded (PEM1A) was 

delineated in the northwest portion of the Study Area, totaling 0.50 ac (Table 3, Figure 4, Appendix 

A). This wetland was not noted in the NWI database. This wetland was separated from the Fort 

Morgan Canal (s-kl-001) by an upland berm, and likely has a hydrologic connection (periodic 

groundwater seepage) to the canal. It is likely considered adjacent to the canal under the current 

WOTUS definition. Surface water was present in this wetland in the lowest, wettest part during 

the site visit. Due to the adjacency with the canal (see below), this wetland could be considered 

jurisdictional. 

Table 3. Field-delineated wetland characteristics within the South Platte Solar Project Study 
Area, Morgan County, Colorado. 

Wetland ID Field Area (Acres) Cowardin Classification 2022 Likely WOTUS Determination1

w-kl-001 0.50 PEM1A Yes 

Total 0.50 – –

1  Potential determination of Waters of the U.S. (WOTUS) is based on professional judgment and guidelines set 
forth by the U.S. Army Corps of Engineers. The appropriate regulatory staff ultimately make the formal 
determination of jurisdictional authority and any exemptions. 

Wetland w-kl-001 met all three indicators necessary for a positive wetland determination (Table 4, 

Appendix A). This wetland was dominated by clustered field sedge (Carex praegracilis) and 

common threesquare (Schoenoplectus pungens), and it met the redox dark surface hydric soil 

indicator. This wetland also met the criteria for hydrology with three secondary hydric soil 

indicators—saturation visible on aerial imagery, geomorphic position and Facultative-neutral test. 
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Table 4. Field delineated wetlands 3-parameter summary within the South Platte Solar Project 
Study Area, Morgan County, Colorado. 

Wetland 
ID 

Landscape 
Feature 

Dominant1 Hydrophytic 
Plants 

Hydric Soil 
Indicators Hydrology Indicators 

w-kl-001 Lowland 
Carex praegracilis, 
Schoenoplectus pungens

Redox Dark 
Surface 

Saturation Visible on Aerial Imagery, 
Geomorphic Position, FAC-neutral test2 

1  Dominant includes species contributing 20% cover or greater. 
2  FAC = Facultative (equally likely to occur in wetlands and non-wetlands). 

Waterbodies 

Both delineated waterbodies were in areas previously documented as NHD or NWI. One pond 

(palustrine unconsolidated shore, temporarily flooded; Cowardin et al [1979] classification: PUSA) 

and one riverine intermittent streambed (seasonally flooded, excavated; Fort Morgan Canal; 

R4SBCx) were delineated in the Study Area during the field delineation totaling 0.33 ac (Table 5, 

Figure 4, Appendix B). The canal bordered the northwest border of the Study Area. The isolated 

pond appeared to be naturally occurring, though relatively heavy cattle use has likely compacted 

the soil, which now acts similar to a restrictive layer. No water was present in the pond during the 

site visit. Due to the isolated nature and lack of a nexus to an adjacent waterbody the pond is 

likely non-jurisdictional. The excavated, earthen-lined canal appears to receive water directly from 

the South Platte River, although no water was present in the canal during the site visit. Jurisdiction 

of off-channel canals built entirely within uplands is not explicitly defined in the current definition 

of WOTUS. WEST’s experience with water supply projects, and the potential connection to a 

TNW indicate that the canal would likely be considered a WOTUS by the USACE and thus be 

subject to regulatory requirements under the Clean Water Act, including Section 404 

authorizations. However, because USACE offices and USACE project managers can interpret the 

regulations differently we recommend coordination with the USACE Omaha District to confirm 

potential jurisdiction. 

Table 5. Field-delineated waterbody characteristics within the South Platte Solar Project Study 
Area, Morgan County, Colorado. 

Waterbody 
ID Type 

Field Area based
on OHWM (Acres)

Cowardin 
Classification 

Presence of Water 
During Site Visit 

2022 Likely WOTUS 
Determination1 

s-kl-001 Canal 0.29 R4SBCx No Yes 
o-kl-001 Pond 0.04 PUSA No No 

Total 0.33 

OHWM = ordinary high water mark.  
1  Potential determination of Waters of the U.S. (WOTUS) is based on professional judgment and guidelines set 

forth by the U.S. Army Corps of Engineers. The appropriate regulatory staff ultimately make the formal 
determination of jurisdictional authority and any exemptions. 
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Figure 4. Location of field-delineated wetlands and waterbodies within the South Platte Solar 
Project Study Area. 
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Figure 5. Location of non-water points recorded during field wetland delineation, and 
National Wetlands Inventory (NWI) wetlands and National Hydrography Dataset 
(NHD) waterbodies within the South Platte Solar Project Study Area. 
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DISCUSSION 

As documented during the field delineation, land use in the Study Area was primarily cattle (Bos 

taurus) grazing. Most of the Study Area was dominated by sand sagebrush, needle and thread 

grass, and prairie sandreed. An artificial canal (Fort Morgan Canal) was the only drainage within 

the Study Area. Within the Study Area, one wetland and two waterbodies were delineated. The 

canal and one adjacent wetland are likely jurisdictional; the isolated pond is likely non-

jurisdictional. In addition to the delineated wetland and waterbodies, 10 areas were investigated 

and determined to be non-water features. 

Although the canal (s-kl-001) and adjacent wetland (w-kl-001) within the Study Area are likely 

jurisdictional based on adjacency (w-kl-001) to aa direct hydrologic connection tributary (s-kl-001) 

to a TNW (Missouri River) or adjacency (w-kl-001) to the nearest downstream TNW, the USACE 

and the USEPA have the ultimate authority to determine the jurisdictional status of any surface 

water feature. In the absence of a written JD by the USACE, there is some risk associated with 

the Project conducting fill activities within the wetland boundaries and OHWM limits without taking 

into account the conditions of Section 404 regulations.  

Dredge or fill materials placed in WOTUS features will require authorization under Section 404 of 

the CWA from the USACE. The CDPHE is responsible for issuing WQC under Section 401 of the 

CWA. CDPHE review is required for projects seeking individual Section 404 USACE permits or 

projects that cannot comply with regional or specific conditions (CDPHE 2022a). 

Solar energy projects may qualify for a CWA Section 404 NWP. The NWP program provides an 

expedited permitting process for projects that fall into general activity categories and have minimal 

impacts to jurisdictional WOTUS. To qualify for a NWP, wetland and waterbody loss typically must 

be less than 0.5 ac, and must adhere to general permit conditions and specific regional conditions. 

This includes those defined in the 2020 General and Specific Conditions (USACE 2021) as well 

as additional requirements imposed by CDPHE for the NWP program under the CWA Section 

401 WQC General and Specific Conditions (CDPHE 2022a). 

On January 14, 2021, the USACE published a new rule that created or modified several NWPs. 

Specifically, NWP 57 (Electrical Utility Lines) was created and NWP 51 (Land-based Renewable 

Energy Projects) was modified (33 CFR Chapter II [2021]). These updates went into effect on 

March 15, 2021, and can be used to authorize impacts to jurisdictional waters associated with a 

solar project. A solar facility may qualify for authorization under one of several NWPs, including 

the following (USACE 2021): 

 NWP 51 (Land-Based Renewal Energy Generation Facilities) – Projects qualify for use 

of NWP 51 if loss is limited to 0.5 ac. NWP 51 requires notification to USACE if loss 

exceeds 0.1 ac. NWP 51 directs users to apply NWP 57—Utility Lines or NWP 14—Linear 

Transportation if only these infrastructure components (i.e., access roads, road crossings, 

or electric utility lines) will impact WOTUS.  
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 NWP 57 (Electric Utility Line and Telecommunications Activities) – Projects qualify 

for use of NWP 57 for electric utility lines, telecommunication lines, and associated 

infrastructure such as substations, poles, or access roads. Construction of access roads 

for the construction and maintenance of utility lines, including substations, must be as near 

as possible to pre-construction contours and elevations and the road length must be 

constructed so that it minimizes any adverse effects on WOTUS (USACE 2021). NWP 57 

considers each waterbody crossing a single and complete project, though this 

determination may be subject to interpretation of the district engineer depending on 

characteristics of the relevant waters and distances between crossings. Similar 

authorization and notification thresholds exist between NWP 51 and 57. 

 NWP 14 (Linear Transportation Projects) – Projects typically use NWP 14 to authorize 

impacts associated with roads not specifically required for construction, access, or 

ongoing maintenance of utility lines or substations. Similar authorization and notification 

thresholds exist between NWP 51 and 14. However, because NWP 14 requires 

notification to the USACE if there is a discharge within a special aquatic site, which 

includes wetlands (USACE 2021), NWP 14 is not commonly used for solar projects.  
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Appendix A. U.S. Army Corps of Engineers – Great Plains Region Wetland Determination 

Datasheets with Photographs for Paired Data Points in Delineated Wetlands, South Platte 

Solar Project Study Area, Morgan County, Colorado
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Appendix B. Waterbody Datasheets with Photographs, South Platte Solar Project Study 

Area, Morgan County, Colorado 
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Appendix C. U.S. Army Corps of Engineers – Great Plains Region Wetland Determination 

Datasheets with Photographs for Non-water Points recorded in National Wetlands 

Inventory Wetlands, South Platte Solar Project Study Area, Morgan County, Colorado
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Appendix D. Photographs for Non-water Points recorded in National Hydrography 

Dataset Waterbodies, South Platte Solar Project Study Area, Morgan County, Colorado
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1. INTRODUCTION 
The following will serve as the Floodplain Analysis Report for the South Platte Solar Facility to be located 

southwest of the Town of Brush in Morgan County, Colorado.  The report summarizes the offsite 

hydrologic and hydraulic analyses completed in order to evaluate the 100-year and 25-year floodplains 

associated with the project.  The 100-yr and 25-yr floodplains were determined using the Army Corps of 

Engineer’s software HEC-RAS (V6.1).  This software also allows for the simultaneous determination of 

rainfall runoff and flow inundation limits.  The rainfall-runoff parameters were selected using the 

guidance and standards of the Colorado Department of Transportation Drainage Design Manual (2019).  

The floodplain modeling parameters were determined in accordance with local and state standards with 

additional guidance from the HEC-RAS River Analysis System 2D Modeling User’s Manual (May 2021).  

2. PROJECT DESCRIPTION 
The proposed solar facility, consisting of approximately 11,892-acres of existing range lands, is located 

to the southwest of Brush, Colorado within Morgan County.  The project location is loosely bounded by 

County Road 1 to the south, State Highway 71 to the east, County Road 19 to the west and U.S. Highway 

34 to the north.  The project encapsulates all or a portion of Sections 4, 5, 6, 7, 8, 9, 10, 15, 17, 18, 19 

and 20 of Township 02 North, Range 56 West, Sections 28, 29, 30, 31, 32, and 33 of Township 03 North, 

Range 56 West, as well as portions of Sections 23, 24, 25, 26, and 35 of Township 03 North, Range 57 

West.  A project vicinity and location map (Figure 1) has been provided as a visual representation of the 

project in reference to the surrounding communities.  An aerial view (Figure 2) of the project site is 

provided to further assist in the discussion. 
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FIGURE 1. LOCATION MAP 
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FIGURE 2. AERIAL MAP 
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3. PURPOSE 
The purpose of this report is to provide the analysis inputs, assumptions and resulting floodplain 

delineations for the project area for the 100-year and 25-year events.  The hydrologic and hydraulic 

analysis detailed in this report was used to determine the peak runoff rates and inundation extents 

associated with the areas contributing flow to the project site during the specified events.   As part of 

this effort, the following tasks were performed: 

• Topographic information for the area surrounding and contributing runoff to the project was 

collected from the USGS National Map Data Delivery System and merged with site specific LiDAR 

data collected for this project. 

• The effective FEMA Floodplains relative to the project area were researched. 

• The hydrologic analysis was performed using the methodologies from the Colorado Department 

of Transportation Drainage Design Manual (CDOT).   

• The parameters used in determining the rainfall-runoff potential as input into HEC-RAS 2D were 

obtained from several sources, including CDOT, NOAA and NRCS’s TR-55.  

• A 2-dimensional hydraulic model, including infiltration data, was developed for the contributing 

area to evaluate the flooding depths, velocities and extents on the parcel using the Army Corps 

of Engineers HEC-RAS Software, Version 6.1.0. 

The remainder of this report will describe, in detail, the analyses summarized above. 

4. REGULATORY FLOODPLAINS 
The proposed solar site is entirely located outside of the effective FEMA Special Flood Hazard Area 

(SFHA) and lies within FIRM Panels 08087C0650D, 08087C0635D and 08087C0675D (Effective Date: 

4/4/2018).  A copy of the applicable panels has been included within Appendix A of the report.  Note 

that Panel 08087C0635D is not a printed panel as it has no Special Flood Hazard Areas. 

5. EXISTING CONDITIONS HYDROLOGIC & HYDRAULIC ANALYSES 
For the purposes of this analysis, it was determined that a single 2-dimensional (2D) analysis would be 

developed in order to evaluate both the hydrology and hydraulics of the proposed site.  This was 

accomplished using the Army Corps of Engineers HEC-RAS software, Version 6.1.0.  This software allows 

for the construction of a 2D grid with rain-on-grid and infiltration components to simulate rainfall – 

runoff response of the 2D domain.  The sections below detail the necessary inputs and assumptions for 

the model as the pertain to both the hydrologic and hydraulic computations.  

5.1 Hydrologic Parameters 

5.1.1 Computational Boundary 
In order to evaluate the contributing watershed area, publicly available topographic data was 

obtained from the USGS National Map Data Delivery System.  Within the project area, the highest 

resolution 3DEP DEM data available is Quality Level 1 LiDAR data published in 2021. This DEM data 

was downloaded for project area, mosaiced into a single raster and converted to feet using ArcGIS 
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raster processing tools.  In addition to the USGS data, LiDAR data obtained for the project site was 

incorporated into the model surface using the raster processing tools within ArcGIS.  

The terrain data was then used to generate contours and evaluate potential contributing areas.  

Based upon the available topography, the site generally drains to the north.  The only significant 

potential source of offsite runoff originates south of the project and flows to the southeast corner 

of the project.  Figure 3 illustrates the local and offsite watersheds delineated. 

5.1.2 Precipitation 
The analysis evaluated the impacts of the 100- and 25-year, 72-hour events on the watersheds.  

NOAA Atlas 14 average values for these events were extracted at the upstream boundary of the 

watershed using the online NOAA Precipitation Frequency Data Server and are depicted in Table 1, 

below.  These values were applied temporarily by incorporating a precipitation boundary condition 

within the software and using the SCS Type II rainfall distribution which centers the peak 

precipitation around the 36th hour of the storm.  The NOAA precipitation data employed for the 

analysis can be found within Appendix A of this report. 

TABLE 1. PRECIPITATION DEPTHS 

Event 
NOAA 14 Precipitation 

Depth (in) 

25-year, 72-hour 3.941 

100-year, 72-hour 5.075 

 

5.1.3 Loss Parameters 
The SCS method was used to evaluate losses within the watersheds.  This methodology requires 

estimates for Curve Number and initial abstraction for each of the soils in the study area.  

Additionally, applying infiltration data to a 2D HEC-RAS software requires that these values be 

spatially referenced and provided as attributes from shapefile of the area soils.  In order to prepare 

this data, shapefiles were downloaded from the NRCS Web Soil Survey website.  The nothern 

portion of the study area is captured within the soil survey for Morgan County (CO087), however the 

southern portion required incorporation of the soil survey for Washington County (CO121).  Both 

datasets were downloaded and used to create a single shapefile encompassing the entire study 

area.  The Web Soil Survey database provides Hydrologic Soils Group (HSG) designations for each 

soil within the area of interest, along with general characterizations of the soils infiltration potential. 

Based upon the information available, the major components of the study area are comprised of 

Truckton Loamy Sand (19%) and Valent Sand (40.2%) with various other soil types making up smaller 

portions of the area. The computation area is principally made up of soils with HSG Type A 

properties, indicating high infiltration rates when thoroughly wet.  These soils consist of excessively 

drained sands or gravelly sands with high rates of water transmission. The NRCS Soils Report for the 

project can be found in Appendix A. 

 This information was imported into ArcGIS and intersected with data from the National Land Use 

Database in order to create a new shapefile reflecting the land use HSG designations within the 

study area.  Attributes were then created for this shapefile to assign Curve Numbers and roughness 

values to the underlying terrain based upon the HSG and landuse. The NRCS TR-55 was used to 
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select representative Curve Numbers for each polygon. The initial abstraction ratio for all 

classifications was assumed to be 0.2. The HEC-RAS 2D SCS infiltration method also allows for the 

incorporation of a minimum infiltration rate for each sub-area.  Due the excessively well drained 

nature of the soils within the study area, this option was applied, and minimum infiltration rates 

were established based upon the values recommended within Table 2-4 of the HEC-RAS 2D User 

Manual.  Table 2 provides the parameters specified for each soil group.  Figures 4 depicts the spatial 

variation of the watershed soils. 

TABLE 2. SCS PARAMETERS 

HSG Land Use CN Ia 
Infiltration 

(in/hr) 

A Barren Land 77 0.2 0.45 

A Cultivated Crops 61 0.2 0.45 

A Deciduous Forest 30 0.2 0.45 

A Developed 54 0.2 0.45 

A Emergent Herbaceous Wetlands 99 0.2 0.45 

A Evergreen Forest 30 0.2 0.45 

A Hay Pasture 39 0.2 0.45 

A Herbaceous 39 0.2 0.45 

A Mixed Forest 30 0.2 0.45 

A Open Water 99 0.2 0.45 

A Roads 89 0.2 0.45 

A Shrub Scrub 30 0.2 0.45 

A Woody Wetlands 99 0.2 0.45 

B Barren Land 86 0.2 0.3 

B Cultivated Crops 70 0.2 0.3 

B Deciduous Forest 55 0.2 0.3 

B Developed 70 0.2 0.3 

B Emergent Herbaceous Wetlands 99 0.2 0.3 

B Evergreen Forest 55 0.2 0.3 

B Hay Pasture 61 0.2 0.3 

B Herbaceous 61 0.2 0.3 

B Open Water 99 0.2 0.3 

B Roads 89 0.2 0.3 

B Shrub Scrub 48 0.2 0.3 

B Woody Wetlands 99 0.2 0.3 

C Barren Land 91 0.2 0.15 

C Cultivated Crops 77 0.2 0.15 

C Deciduous Forest 70 0.2 0.15 

C Developed 80 0.2 0.15 

C Emergent Herbaceous Wetlands 99 0.2 0.15 

C Evergreen Forest 70 0.2 0.15 



 

7 | P a g e  
 

  www. jefuller.com  

HSG Land Use CN Ia 
Infiltration 

(in/hr) 

C Hay Pasture 74 0.2 0.15 

C Herbaceous 74 0.2 0.15 

C Open Water 99 0.2 0.15 

C Roads 89 0.2 0.15 

C Shrub Scrub 65 0.2 0.15 

C Woody Wetlands 99 0.2 0.15 

D Barren Land 94 0.2 0.05 

D Cultivated Crops 80 0.2 0.05 

D Deciduous Forest 77 0.2 0.05 

D Developed 85 0.2 0.05 

D Emergent Herbaceous Wetlands 99 0.2 0.05 

D Evergreen Forest 77 0.2 0.05 

D Hay Pasture 80 0.2 0.05 

D Herbaceous 80 0.2 0.05 

D Open Water 99 0.2 0.05 

D Roads 89 0.2 0.05 

D Shrub Scrub 73 0.2 0.05 

D Woody Wetlands 99 0.2 0.05 

 

Table 3 specifies the various land uses present within the watershed while Figures 5 depicts the land 

uses spatial variation. 

TABLE 3. LAND USES 

Land Use Classifications 

Barren Land 

Cultivated Crops 

Deciduous Forest 

Developed 

Emergent Herbaceous 
Wetlands 

Evergreen Forest 

Hay Pasture 

Herbaceous 

Mixed Forest 

Open Water 

Roads 

Shrub Scrub 

Woody Wetlands 
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FIGURE 3. COMPUTATIONAL DOMAIN 
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FIGURE 4. WATERSHED SOILS MAP 
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FIGURE 5. WATERSHED LAND USE MAP 
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5.2 Hydraulic Parameters 
A single computational boundary was developed for the analysis, encompassing both the onsite and 

offsite contributing area.  The land use, soil, and precipitation data were used to simulate the rainfall 

and runoff within the domain.  Roughness coefficients were assigned to each land use category as 

shown in Figure 5.  Table 4 lists the Manning’s N values and percent impervious employed for each land 

use category. These values were selected based upon guidance from the TR-55, NRCS, and on previous 

experience. 

TABLE 4. APPLIED ROUGHNESS COEFFICIENTS 

Land Use Classification N Value % Imp 

Barren Land 0.025 0 

Cultivated Crops 0.035 0 

Deciduous Forest 0.08 0 

Developed 0.06 25 

Emergent Herbaceous 
Wetlands 

0.04 100 

Evergreen Forest 0.08 0 

Hay Pasture 0.035 0 

Herbaceous 0.04 0 

Mixed Forest 0.08 0 

Open Water 0.018 100 

Roads 0.018 99 

Shrub Scrub 0.045 0 

Woody Wetlands 0.08 100 

 
The analysis was developed with a 50-ft by 50-ft grid.  Boundary conditions employed for this model 

included two normal depth outflow boundaries located along the northern and western perimeter of 

the domain (Outflow 1 &Outflow 2) and a precipitation boundary condition based upon the depths and 

temporal distributions of both the 100-yr and 25-year events. For Outflow 1 and Outflow 2, the energy 

grade slope was taken as the terrain slope immediately downstream of the domain.  Figure 6 illustrates 

the outflow boundary locations for the model.  The model was analyzed with an adaptive time step 

computation interval and a 5-minute output interval, resulting in negligible volume conservation error. 
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FIGURE 6. HEC-RAS SCHEMATIC 
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5.3 Results 
The analysis detailed above illustrates the inundation extents, maximum depths, and velocities 

associated with the 100-year and 25-year, 72-hour events for the project parcel.  Each of these 

components is depicted in Figures 7 through Figure 10 below.  As can be seen in these figures, there are 

very few concentrated flowpaths conveying runoff off the site largely due to the topographic features 

within the area.  The project site is largely made up of dune formations with many relatively small 

depressions scattered across the site which provide temporary retention of storm water.   Figures 8 and 

10 depict the maximum velocities associated with each event.  As is illustrated on these figures, and also 

due to the unique topographical features within the area, there are very few areas with significant 

velocities within the site. 

It should be noted that the 24-hour and 1-hour storms were also evaluated within the analysis to 

determine which duration resulted in the greater inundation extents/peak discharges.  Through this 

effort, it was determined that the 72-hour event would control for the study area under consideration. 

For this reason, only the results of the 72-hour event are presented.  Precipitation depths, temporal 

distributions, and results for the other durations can be found within the HEC-RAS model provided 

electronically in Appendix B. 

6. CONCLUSION 
The proposed South Platte Solar Site, located southwest of the Town of Brush, Colorado, is not located 

within any mapped FEMA Flood Hazard Area.  However, the site is impacted by both local and regional 

runoff emanating from the site and contributing watershed to the south.  The intent of the analysis 

documented within this Report is to quantify the flooding extents, depths and velocities for the 100-year 

and 25-year, 72-hour events for the site.  This information will be used to inform the placement of solar 

infrastructure within the site and mitigate impacts of flooding to the project. 

7. ENGINEER’S STATEMENT 
The information presented in this report is specific to the floodplain analysis for the South Platte Solar 

Site, located southwest of Brush, Colorado.  While the analysis is in accordance with state and local 

regulations, the results are not intended to be used outside the scope of this project.  If so used, the 

engineer does not assume any liability associated with that use.  It will be up to the individual or the 

individual’s professional to certify the results on their own and accept all liability therein. 

8. REFERRENCES 
Brunner, G. W. (2022). HEC-RAS 2D User's Manual. US Army Corps of Engineers. 

Colorado Department of Transportation. (2019). Drainage Design Manual.  

ESRI (2020). (n.d.). ArcGIS (Version 10.8). 

National Oceanic and Atmospheric Administration. (2022). Hydrometeorological Design Studies Center. 

Retrieved from Precipitation Frequency Data Server: 

https://hdsc.nws.noaa.gov/hdsc/pfds/index.html 



 

14 | P a g e  
 

  www. jefuller.com  

Natural Resources Conservation Service. (1986). Techncial Report 55: Urban Hydrology for Small 

Watersheds.  

Natural Resources Conservation Service. (2022). Web Soil Survey. 

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm. 

U.S. Army Corps of Engineers. (2021). HEC-RAS Software, Version 6.0.0. 



 

15 | P a g e  
 

 

FIGURE 7. 100-YEAR MAX DEPTH AND INUNDATION EXTENTS 
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FIGURE 8. 100-YEAR MAX VELOCITIES 
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FIGURE 9. 25-YEAR MAX DEPTH AND INUNDATION EXTENTS 
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FIGURE 10. 25-YEAR MAX VELOCITIES 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.

3



Contents
Preface.................................................................................................................... 2
How Soil Surveys Are Made..................................................................................6
Soil Map.................................................................................................................. 9

Soil Map..............................................................................................................10
Legend................................................................................................................11
Map Unit Legend................................................................................................ 13
Map Unit Descriptions........................................................................................ 15

Morgan County, Colorado............................................................................... 17
AsB—Ascalon loamy sand, 0 to 3 percent slopes.......................................17
AsC—Ascalon loamy sand, 3 to 5 percent slopes...................................... 18
AuB—Ascalon sandy loam, 0 to 3 percent slopes...................................... 20
BlA—Bijou loamy sand, 0 to 1 percent slopes............................................ 21
BlB—Bijou loamy sand, 1 to 3 percent slopes............................................ 22
CnC—Colby-Adena loams, 3 to 5 percent slopes.......................................23
Dl—Dune land............................................................................................. 25
Dw—Dwyer sand, wet variant..................................................................... 26
FcB—Fort Collins loam, 0 to 3 percent slopes............................................ 27
GP—Pits, Gravel......................................................................................... 28
HlA—Heldt clay, 0 to 1 percent slopes........................................................ 29
HvA—Heldt sandy loam, 0 to 1 percent slopes...........................................30
HvB—Heldt sandy loam, 1 to 3 percent slopes...........................................31
LsA—Limon clay, saline, 0 to 1 percent slopes...........................................32
NcA—Nunn clay loam, 0 to 1 percent slopes..............................................34
NlA—Nunn loam, 0 to 1 percent slopes...................................................... 35
NsA—Nunn sandy loam, 0 to 1 percent slopes...........................................36
OnB—Olney loamy sand, terrace, 1 to 3 percent slopes............................ 38
Ra—Rago loam, 0 to 3 percent slopes....................................................... 39
TuB—Truckton loamy sand, 0 to 3 percent slopes......................................40
TuC—Truckton loamy sand, 3 to 5 percent slopes..................................... 42
TvC—Truckton soils, 3 to 9 percent slopes.................................................43
Va—Valent sand, 0 to 3 percent slopes.......................................................44
VcD—Valent sand, 3 to 9 percent slopes....................................................46
Vd—Valent-Duneland complex, rolling, 9 to 24 percent slopes.................. 48
Ve—Valent-Dwyer sands, terrace, 0 to 3 percent slopes............................ 49
VmB—Vona loamy sand, 1 to 3 percent slopes.......................................... 51
VmC—Vona loamy sand, 3 to 5 percent slopes..........................................53
VmD—Vona-Dwyer loamy sands, 5 to 9 percent slopes.............................54
VoA—Vona sandy loam, 1 to 3 percent slopes........................................... 56
VoC—Vona sandy loam, 3 to 5 percent slopes........................................... 58
VrA—Vona sandy loam, terrace, 0 to 1 percent slopes...............................59
VrB—Vona sandy loam, terrace, 1 to 3 percent slopes...............................60
W—Water....................................................................................................61
WmA—Weld loam, 1 to 3 percent slopes....................................................62
WoA—Weld-Koen loams, 0 to 3 percent slopes......................................... 63

4



Washington County, Colorado........................................................................ 66
2—Ascalon loamy sand, 0 to 3 percent slopes........................................... 66
17—Colby-Norka loams, 5 to 9 percent slopes...........................................67
27—Haxtun loamy sand, 0 to 3 percent slopes...........................................69
28—Haxtun sandy loam, 0 to 3 percent slopes...........................................70
30—Julesburg loamy sand, 0 to 3 percent slopes...................................... 72
32—Keith-Kuma very fine sandy loams...................................................... 73
45—Midway silty clay loam, 3 to 9 percent slopes......................................75
47—Norka-Colby loams, 3 to 5 percent slopes...........................................77
58—Rago silt loam, 0 to 2 percent slopes...................................................79
64—Sampson loam.....................................................................................80
68—Table Mountain loam............................................................................81
70—Valent sand, 3 to 9 percent slopes.......................................................83
71—Valent sand, rolling.............................................................................. 84
72—Vona loamy sand, 3 to 9 percent slopes..............................................86
73—Vona sandy loam, 3 to 9 percent slopes..............................................88
78—Weld silt loam, 0 to 3 percent slopes................................................... 89
79—Weld-Deertrail complex....................................................................... 91

References............................................................................................................93

Custom Soil Resource Report

5



How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 

6



scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Morgan County, Colorado
Survey Area Data: Version 23, Sep 1, 2022

Soil Survey Area: Washington County, Colorado
Survey Area Data: Version 24, Sep 1, 2022

Your area of interest (AOI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries.

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jan 1, 1999—Dec 31, 
2003

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AsB Ascalon loamy sand, 0 to 3 
percent slopes

774.8 1.3%

AsC Ascalon loamy sand, 3 to 5 
percent slopes

214.8 0.4%

AuB Ascalon sandy loam, 0 to 3 
percent slopes

155.7 0.3%

BlA Bijou loamy sand, 0 to 1 
percent slopes

6.2 0.0%

BlB Bijou loamy sand, 1 to 3 
percent slopes

6.2 0.0%

CnC Colby-Adena loams, 3 to 5 
percent slopes

12.6 0.0%

Dl Dune land 139.1 0.2%

Dw Dwyer sand, wet variant 230.2 0.4%

FcB Fort Collins loam, 0 to 3 percent 
slopes

0.0 0.0%

GP Pits, Gravel 16.5 0.0%

HlA Heldt clay, 0 to 1 percent slopes 3.5 0.0%

HvA Heldt sandy loam, 0 to 1 
percent slopes

101.5 0.2%

HvB Heldt sandy loam, 1 to 3 
percent slopes

7.0 0.0%

LsA Limon clay, saline, 0 to 1 
percent slopes

14.3 0.0%

NcA Nunn clay loam, 0 to 1 percent 
slopes

34.5 0.1%

NlA Nunn loam, 0 to 1 percent 
slopes

15.8 0.0%

NsA Nunn sandy loam, 0 to 1 
percent slopes

9.2 0.0%

OnB Olney loamy sand, terrace, 1 to 
3 percent slopes

666.3 1.1%

Ra Rago loam, 0 to 3 percent 
slopes

36.4 0.1%

TuB Truckton loamy sand, 0 to 3 
percent slopes

11,064.4 19.0%

TuC Truckton loamy sand, 3 to 5 
percent slopes

103.6 0.2%

TvC Truckton soils, 3 to 9 percent 
slopes

5,151.8 8.9%

Va Valent sand, 0 to 3 percent 
slopes

2,031.8 3.5%

VcD Valent sand, 3 to 9 percent 
slopes

23,380.4 40.2%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Vd Valent-Duneland complex, 
rolling, 9 to 24 percent slopes

3,127.6 5.4%

Ve Valent-Dwyer sands, terrace, 0 
to 3 percent slopes

54.0 0.1%

VmB Vona loamy sand, 1 to 3 
percent slopes

1,587.8 2.7%

VmC Vona loamy sand, 3 to 5 
percent slopes

109.3 0.2%

VmD Vona-Dwyer loamy sands, 5 to 
9 percent slopes

1,311.2 2.3%

VoA Vona sandy loam, 1 to 3 
percent slopes

281.4 0.5%

VoC Vona sandy loam, 3 to 5 
percent slopes

25.8 0.0%

VrA Vona sandy loam, terrace, 0 to 
1 percent slopes

15.5 0.0%

VrB Vona sandy loam, terrace, 1 to 
3 percent slopes

90.9 0.2%

W Water 21.8 0.0%

WmA Weld loam, 1 to 3 percent 
slopes

24.0 0.0%

WoA Weld-Koen loams, 0 to 3 
percent slopes

38.4 0.1%

Subtotals for Soil Survey Area 50,864.4 87.4%

Totals for Area of Interest 58,168.4 100.0%

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Ascalon loamy sand, 0 to 3 
percent slopes

20.5 0.0%

17 Colby-Norka loams, 5 to 9 
percent slopes

1,448.4 2.5%

27 Haxtun loamy sand, 0 to 3 
percent slopes

37.6 0.1%

28 Haxtun sandy loam, 0 to 3 
percent slopes

61.8 0.1%

30 Julesburg loamy sand, 0 to 3 
percent slopes

56.7 0.1%

32 Keith-Kuma very fine sandy 
loams

122.2 0.2%

45 Midway silty clay loam, 3 to 9 
percent slopes

60.8 0.1%

47 Norka-Colby loams, 3 to 5 
percent slopes

307.5 0.5%

58 Rago silt loam, 0 to 2 percent 
slopes

10.2 0.0%

64 Sampson loam 247.0 0.4%

68 Table Mountain loam 93.1 0.2%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

70 Valent sand, 3 to 9 percent 
slopes

324.2 0.6%

71 Valent sand, rolling 133.1 0.2%

72 Vona loamy sand, 3 to 9 
percent slopes

497.1 0.9%

73 Vona sandy loam, 3 to 9 
percent slopes

365.2 0.6%

78 Weld silt loam, 0 to 3 percent 
slopes

3,429.1 5.9%

79 Weld-Deertrail complex 89.2 0.2%

Subtotals for Soil Survey Area 7,303.6 12.6%

Totals for Area of Interest 58,168.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
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Cumulative Incremental
time type II 100 Year 100 Year
(min) 1-hour 2.814

0 0 0 0
1 0.01897 0.053 0.053
2 0.04013 0.113 0.060
3 0.0639 0.180 0.067
4 0.09078 0.255 0.076
5 0.12143 0.342 0.086
6 0.1567 0.441 0.099
7 0.19773 0.556 0.115
8 0.24604 0.692 0.136
9 0.30376 0.855 0.162

10 0.36725 1.033 0.179
11 0.41995 1.182 0.148
12 0.46439 1.307 0.125
13 0.50238 1.414 0.107
14 0.53522 1.506 0.092
15 0.56389 1.587 0.081
16 0.58914 1.658 0.071
17 0.61155 1.721 0.063
18 0.63157 1.777 0.056
19 0.64956 1.828 0.051
20 0.66665 1.876 0.048
21 0.68291 1.922 0.046
22 0.6984 1.965 0.044
23 0.71317 2.007 0.042
24 0.72726 2.047 0.040
25 0.74073 2.084 0.038
26 0.75361 2.121 0.036
27 0.76594 2.155 0.035
28 0.77776 2.189 0.033
29 0.7891 2.221 0.032
30 0.79998 2.251 0.031
31 0.81044 2.281 0.029
32 0.8205 2.309 0.028
33 0.83018 2.336 0.027
34 0.8395 2.362 0.026
35 0.84848 2.388 0.025
36 0.85714 2.412 0.024
37 0.86549 2.435 0.023
38 0.87356 2.458 0.023
39 0.88135 2.480 0.022
40 0.88888 2.501 0.021
41 0.89617 2.522 0.021
42 0.90322 2.542 0.020
43 0.91005 2.561 0.019
44 0.91666 2.579 0.019
45 0.92307 2.598 0.018
46 0.92929 2.615 0.018
47 0.93532 2.632 0.017
48 0.94117 2.648 0.016
49 0.94685 2.664 0.016
50 0.95237 2.680 0.016
51 0.95774 2.695 0.015
52 0.96296 2.710 0.015
53 0.96803 2.724 0.014
54 0.97297 2.738 0.014
55 0.97777 2.751 0.014
56 0.98245 2.765 0.013
57 0.98701 2.777 0.013
58 0.99145 2.790 0.012
59 0.99578 2.802 0.012
60 1 2.814 0.012



Cumulative Incremental
time type II 100 Year 100 Year
(hours) 24-hour 4.626

0.0 0.00000 0.000 0.000
0.1 0.00101 0.005 0.005
0.2 0.00202 0.009 0.005
0.3 0.00305 0.014 0.005
0.4 0.00408 0.019 0.005
0.5 0.00513 0.024 0.005
0.6 0.00618 0.029 0.005
0.7 0.00725 0.034 0.005
0.8 0.00832 0.038 0.005
0.9 0.00941 0.044 0.005
1.0 0.01050 0.049 0.005
1.1 0.01161 0.054 0.005
1.2 0.01272 0.059 0.005
1.3 0.01385 0.064 0.005
1.4 0.01498 0.069 0.005
1.5 0.01613 0.075 0.005
1.6 0.01728 0.080 0.005
1.7 0.01845 0.085 0.005
1.8 0.01962 0.091 0.005
1.9 0.02081 0.096 0.006
2.0 0.02200 0.102 0.006
2.1 0.02321 0.107 0.006
2.2 0.02442 0.113 0.006
2.3 0.02565 0.119 0.006
2.4 0.02688 0.124 0.006
2.5 0.02813 0.130 0.006
2.6 0.02938 0.136 0.006
2.7 0.03065 0.142 0.006
2.8 0.03192 0.148 0.006
2.9 0.03321 0.154 0.006
3.0 0.03450 0.160 0.006
3.1 0.03581 0.166 0.006
3.2 0.03712 0.172 0.006
3.3 0.03845 0.178 0.006
3.4 0.03978 0.184 0.006
3.5 0.04113 0.190 0.006
3.6 0.04248 0.197 0.006
3.7 0.04385 0.203 0.006
3.8 0.04522 0.209 0.006
3.9 0.04661 0.216 0.006
4.0 0.04800 0.222 0.006
4.1 0.04941 0.229 0.007
4.2 0.05084 0.235 0.007
4.3 0.05229 0.242 0.007
4.4 0.05376 0.249 0.007
4.5 0.05525 0.256 0.007
4.6 0.05676 0.263 0.007



4.7 0.05829 0.270 0.007
4.8 0.05984 0.277 0.007
4.9 0.06141 0.284 0.007
5.0 0.06300 0.291 0.007
5.1 0.06461 0.299 0.007
5.2 0.06624 0.306 0.008
5.3 0.06789 0.314 0.008
5.4 0.06956 0.322 0.008
5.5 0.07125 0.330 0.008
5.6 0.07296 0.338 0.008
5.7 0.07469 0.346 0.008
5.8 0.07644 0.354 0.008
5.9 0.07821 0.362 0.008
6.0 0.08000 0.370 0.008
6.1 0.08181 0.378 0.008
6.2 0.08364 0.387 0.008
6.3 0.08549 0.395 0.009
6.4 0.08736 0.404 0.009
6.5 0.08925 0.413 0.009
6.6 0.09116 0.422 0.009
6.7 0.09309 0.431 0.009
6.8 0.09504 0.440 0.009
6.9 0.09701 0.449 0.009
7.0 0.09900 0.458 0.009
7.1 0.10101 0.467 0.009
7.2 0.10304 0.477 0.009
7.3 0.10509 0.486 0.009
7.4 0.10716 0.496 0.010
7.5 0.10925 0.505 0.010
7.6 0.11136 0.515 0.010
7.7 0.11349 0.525 0.010
7.8 0.11564 0.535 0.010
7.9 0.11781 0.545 0.010
8.0 0.12000 0.555 0.010
8.1 0.12225 0.566 0.010
8.2 0.12460 0.576 0.011
8.3 0.12705 0.588 0.011
8.4 0.12960 0.600 0.012
8.5 0.13225 0.612 0.012
8.6 0.13500 0.625 0.013
8.7 0.13785 0.638 0.013
8.8 0.14080 0.651 0.014
8.9 0.14385 0.665 0.014
9.0 0.14700 0.680 0.015
9.1 0.15020 0.695 0.015
9.2 0.15340 0.710 0.015
9.3 0.15660 0.724 0.015
9.4 0.15980 0.739 0.015
9.5 0.16300 0.754 0.015
9.6 0.16628 0.769 0.015
9.7 0.16972 0.785 0.016



9.8 0.17332 0.802 0.017
9.9 0.17708 0.819 0.017

10.0 0.18100 0.837 0.018
10.1 0.18512 0.856 0.019
10.2 0.18948 0.877 0.020
10.3 0.19408 0.898 0.021
10.4 0.19892 0.920 0.022
10.5 0.20400 0.944 0.024
10.6 0.20940 0.969 0.025
10.7 0.21520 0.996 0.027
10.8 0.22140 1.024 0.029
10.9 0.22800 1.055 0.031
11.0 0.23500 1.087 0.032
11.1 0.24268 1.123 0.036
11.2 0.25132 1.163 0.040
11.3 0.26092 1.207 0.044
11.4 0.27148 1.256 0.049
11.5 0.28300 1.309 0.053
11.6 0.30684 1.419 0.110
11.7 0.35436 1.639 0.220
11.8 0.43079 1.993 0.354
11.9 0.56786 2.627 0.634
12.0 0.66300 3.067 0.440
12.1 0.68196 3.155 0.088
12.2 0.69864 3.232 0.077
12.3 0.71304 3.299 0.067
12.4 0.72516 3.355 0.056
12.5 0.73500 3.400 0.046
12.6 0.74344 3.439 0.039
12.7 0.75136 3.476 0.037
12.8 0.75876 3.510 0.034
12.9 0.76564 3.542 0.032
13.0 0.77200 3.571 0.029
13.1 0.77796 3.599 0.028
13.2 0.78364 3.625 0.026
13.3 0.78904 3.650 0.025
13.4 0.79416 3.674 0.024
13.5 0.79900 3.696 0.022
13.6 0.80360 3.717 0.021
13.7 0.80800 3.738 0.020
13.8 0.81220 3.757 0.019
13.9 0.81620 3.776 0.019
14.0 0.82000 3.793 0.018
14.1 0.82367 3.810 0.017
14.2 0.82726 3.827 0.017
14.3 0.83079 3.843 0.016
14.4 0.83424 3.859 0.016
14.5 0.83763 3.875 0.016
14.6 0.84094 3.890 0.015
14.7 0.84419 3.905 0.015
14.8 0.84736 3.920 0.015



14.9 0.85047 3.934 0.014
15.0 0.85350 3.948 0.014
15.1 0.85647 3.962 0.014
15.2 0.85936 3.975 0.013
15.3 0.86219 3.988 0.013
15.4 0.86494 4.001 0.013
15.5 0.86763 4.014 0.012
15.6 0.87024 4.026 0.012
15.7 0.87279 4.038 0.012
15.8 0.87526 4.049 0.011
15.9 0.87767 4.060 0.011
16.0 0.88000 4.071 0.011
16.1 0.88229 4.081 0.011
16.2 0.88455 4.092 0.010
16.3 0.88679 4.102 0.010
16.4 0.88900 4.113 0.010
16.5 0.89119 4.123 0.010
16.6 0.89335 4.133 0.010
16.7 0.89549 4.143 0.010
16.8 0.89760 4.152 0.010
16.9 0.89969 4.162 0.010
17.0 0.90175 4.171 0.010
17.1 0.90379 4.181 0.009
17.2 0.90580 4.190 0.009
17.3 0.90779 4.199 0.009
17.4 0.90975 4.209 0.009
17.5 0.91169 4.217 0.009
17.6 0.91360 4.226 0.009
17.7 0.91549 4.235 0.009
17.8 0.91735 4.244 0.009
17.9 0.91919 4.252 0.009
18.0 0.92100 4.261 0.008
18.1 0.92279 4.269 0.008
18.2 0.92455 4.277 0.008
18.3 0.92629 4.285 0.008
18.4 0.92800 4.293 0.008
18.5 0.92969 4.301 0.008
18.6 0.93135 4.308 0.008
18.7 0.93299 4.316 0.008
18.8 0.93460 4.323 0.007
18.9 0.93619 4.331 0.007
19.0 0.93775 4.338 0.007
19.1 0.93929 4.345 0.007
19.2 0.94080 4.352 0.007
19.3 0.94229 4.359 0.007
19.4 0.94375 4.366 0.007
19.5 0.94519 4.372 0.007
19.6 0.94660 4.379 0.007
19.7 0.94799 4.385 0.006
19.8 0.94935 4.392 0.006
19.9 0.95069 4.398 0.006



20.0 0.95200 4.404 0.006
20.1 0.95330 4.410 0.006
20.2 0.95459 4.416 0.006
20.3 0.95588 4.422 0.006
20.4 0.95716 4.428 0.006
20.5 0.95844 4.434 0.006
20.6 0.95971 4.440 0.006
20.7 0.96098 4.445 0.006
20.8 0.96224 4.451 0.006
20.9 0.96350 4.457 0.006
21.0 0.96475 4.463 0.006
21.1 0.96600 4.469 0.006
21.2 0.96724 4.474 0.006
21.3 0.96848 4.480 0.006
21.4 0.96971 4.486 0.006
21.5 0.97094 4.492 0.006
21.6 0.97216 4.497 0.006
21.7 0.97338 4.503 0.006
21.8 0.97459 4.508 0.006
21.9 0.97580 4.514 0.006
22.0 0.97700 4.520 0.006
22.1 0.97820 4.525 0.006
22.2 0.97939 4.531 0.006
22.3 0.98058 4.536 0.006
22.4 0.98176 4.542 0.005
22.5 0.98294 4.547 0.005
22.6 0.98411 4.552 0.005
22.7 0.98528 4.558 0.005
22.8 0.98644 4.563 0.005
22.9 0.98760 4.569 0.005
23.0 0.98875 4.574 0.005
23.1 0.98990 4.579 0.005
23.2 0.99104 4.585 0.005
23.3 0.99218 4.590 0.005
23.4 0.99331 4.595 0.005
23.5 0.99444 4.600 0.005
23.6 0.99556 4.605 0.005
23.7 0.99668 4.611 0.005
23.8 0.99779 4.616 0.005
23.9 0.99890 4.621 0.005
24.0 1.0000 4.626 0.005



CummulativeCummulativeIncremental Incremental
100 yr 25 yr 100 yr 25 yr

T (hrs) 5.075 3.941
0 0.000 0.000 0.000 0.000
1 0.018 0.014 0.018 0.014
2 0.035 0.027 0.018 0.014
3 0.053 0.041 0.018 0.014
4 0.070 0.055 0.018 0.014
5 0.088 0.068 0.018 0.014
6 0.106 0.082 0.018 0.014
7 0.123 0.096 0.018 0.014
8 0.144 0.112 0.020 0.016
9 0.165 0.128 0.021 0.016

10 0.186 0.145 0.021 0.016
11 0.209 0.162 0.023 0.018
12 0.237 0.184 0.028 0.022
13 0.265 0.206 0.028 0.022
14 0.293 0.228 0.028 0.022
15 0.321 0.250 0.028 0.022
16 0.350 0.271 0.028 0.022
17 0.378 0.293 0.028 0.022
18 0.406 0.315 0.028 0.017
19 0.434 0.337 0.028 0.022
20 0.462 0.359 0.028 0.022
21 0.491 0.381 0.028 0.022
22 0.526 0.409 0.036 0.028
23 0.573 0.445 0.047 0.036
24 0.617 0.479 0.044 0.034
25 0.653 0.507 0.035 0.027
26 0.697 0.542 0.045 0.035
27 0.744 0.578 0.047 0.036
28 0.795 0.617 0.051 0.039
29 0.855 0.664 0.060 0.047
30 0.943 0.732 0.088 0.068
31 1.018 0.790 0.075 0.058
32 1.088 0.845 0.070 0.055
33 1.159 0.900 0.070 0.055
34 1.365 1.060 0.206 0.160
35 1.810 1.406 0.445 0.346
36 3.248 2.522 1.438 1.117
37 3.565 2.769 0.317 0.246
38 3.784 2.938 0.219 0.170
39 3.916 3.041 0.133 0.103
40 4.015 3.118 0.099 0.077
41 4.108 3.190 0.093 0.072
42 4.174 3.241 0.066 0.051
43 4.227 3.283 0.053 0.041
44 4.285 3.327 0.058 0.045
45 4.343 3.373 0.059 0.046
46 4.387 3.407 0.044 0.034
47 4.422 3.434 0.035 0.027
48 4.458 3.462 0.035 0.027
49 4.493 3.489 0.035 0.027
50 4.528 3.516 0.035 0.027
51 4.574 3.552 0.046 0.036
52 4.622 3.589 0.048 0.037
53 4.646 3.607 0.023 0.018
54 4.669 3.626 0.023 0.018
55 4.704 3.653 0.035 0.027
56 4.733 3.675 0.029 0.022
57 4.756 3.694 0.023 0.018
58 4.780 3.712 0.023 0.018
59 4.803 3.730 0.023 0.018
60 4.830 3.751 0.026 0.020
61 4.865 3.778 0.035 0.027
62 4.900 3.805 0.035 0.027
63 4.931 3.829 0.031 0.024
64 4.955 3.848 0.023 0.018
65 4.976 3.864 0.022 0.017
66 4.990 3.875 0.014 0.011
67 5.005 3.886 0.014 0.011
68 5.019 3.897 0.014 0.011
69 5.033 3.908 0.014 0.011
70 5.047 3.919 0.014 0.011
71 5.061 3.930 0.014 0.011
72 5.075 3.941 0.014 0.011



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B – Electronic Model 
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IMPORTANT NOTICE AND DISCLAIMER 

1. This document has been produced from information relating to dates and periods referred to in this document. 

This document does not imply that any information is not subject to change. Except and to the extent that 

checking, or verification of information or data is expressly agreed within the written scope of its services, 

Revamp shall not be responsible in any way in connection with erroneous information or data provided to it 

by the Customer or any third party, or for the effects of any such erroneous information or data whether or not 

contained or referred to in this document.  

2. This report may be used only by the Client and the registered design professional in responsible charge and 

only for the purposes stated for this specific engagement within a reasonable time from its issuance, but in no 

event later than two (2) years from the date of the report. 

3. The work performed was based on project information provided by Client. Revamp should be retained to 

review any plans and specifications, including any revisions or modifications to the plans and specifications, 

during implementation of these recommendations. In addition, if there are any changes in the field to the plans 

or specifications, Revamp should be consulted prior to making changes in the field that deviate from these 

recommendations herein.  
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HYDROLOGY 

1. OBJECTIVE 

Revamp Engineering, Inc. is pleased to submit this document which discusses the methodology 

and design criteria utilized to model the pre-development and post-development hydrology for the 

South Platte Solar site located in Morgan County, Colorado. The objective of this study is to abide 

by the Colorado Water Quality Control Comission (CWQCC), the Federal Environmental Protection 

Agency (FEPA) and Morgan County stormwater management regulations. It has been prepared for 

informational purposes and will require confirmation from these entities as it relates to specific 

design and construction requirements.  

1.1. Project Overview 

The South Platte Project is a 500 MWac solar PV at POI, located on approximately 10,000 

acres in Morgan County, Colorado, spanning multiple properties south of the City of Brush, 

south of Interstate 76 and west of Colorado Highway 71. The project will consist of solar 

photovoltaic panels mounted on single axis trackers, inverters, transformers, internal access 

roads, and a collector substation and battery energy storage system (BESS). 

Hydrologic modeling analyses were performed to evaluate the peak flow rates and runoff 

volumes for the pre-development and post-devleopment 5-year and 100-year 1-hour storm 

events. 

This report represents the existing and assumed post-development conditions hydrologic 

model results for the site based on the noted input data in the following section.  

1.2. Basis of Design Input Data 

The proposed solar site is located in Sections 2, 3, 4, 5, 7, 8, 9, 10, 15, 17, 18, 19, 20, 

Township 2 N, Range 56 W and Sections 24, 25, 28, 29, 30, 31, 32, 33, Township 3 N, Range 

56 W of Morgan County, CO. Refer to Appendix A for the location map.  

Topography: The topography in the study area contains elevations ranging from 

approximately 4293 ft to 4493 ft – NAVD 88 unless otherwise noted. Existing LiDAR 

(LightDetection and Ranging) topographic surface data was collected by Survey and 

Mapping, LLC. and supplied September 14, 2022. For additional details, refer to Appendix 

B. 

FEMA: Based on a review of the FEMA Flood Insurance Rate Maps (FIRM), the project site 

lies in Zone X, which represents areas of minimal flood hazard, which are the areas outside 

the SFHA and higher than the elevation of the 0.2-percent-annual-chance flood and labeled 

Zone X (unshaded). Appendix C shows the project boundary with the FEMA floodplain 

delineation obtained from the FEMA website. 
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Precipitation Data: Rainfall data at the project site for the design storm events were obtained 

from the NOAA Atlas 14 Precipitation Frequency Data Server. Appendix D shows the rainfall 

depth data used in the study area. The SCS Type-II, 24-hour rainfall distribution and average 

moisture conditions were used for the analysis.  

Desktop Soil Survey Data: Soil data were obtained from the National Resources 

Conservation Service (NRCS) SSURGO Soil Survey database to determine soil type and 

runoff parameters required by the stormwater model developed for the study area. Refer to 

Appendix E for the soil types and hydrologic soil groups (HSG) defined in the onsite study 

area. Soils within the study area have classifications of Soil Group A. 

Land Use/Land Cover Data: Land use and cover data were obtained from the 2020 National 

Land Cover Dataset (NLCD). The NLCD dataset has 10 different types of land cover types 

which have been reclassified to reduce the land cover categorizes in order streamline curve 

number calculation procedure. The most common Land Cover for the area was Grassland/ 

Herbaceous. Refer to Appendix F for the Pre-Development Land use Map. 

1.3. Regulatory Considerations 

The stormwater analysis of the proposed solar site was conducted in accordance with the 

requirements of Morgan County, Colorado.  

Morgan County: Per Morgan County Regulations Section 3-705, conversations with county 

drainage representatives, and application of standard practice of the region, the 100-year 1-

hour design storm post-development peak discharge flow rate from the project shall be less 

than or equal to the 5-year 1-hour design storm pre-development peak discharge flow rate 

from the project. 

2. PRE-DEVELOPMENT HYDROLOGY 

2.1. SCS TR-55 Runoff Measurements 

Basins were delineated based on the provided topography and terrain characteristics noted above. 

Based on each sub-basin’s characteristics, the NRCS Velocity Method TR-55 was selected to 

calculate the time of concentration for each drainage areas. This method assumes that time of 

concentration is the sum of travel times for segments along the hydraulically most distance flow 

path. The segments used in the velocity method may be of three types: sheet flow, shallow 

concentrated, and open channel flow. The travel time during sheet flow is determined by the 

Manning’s kinematic solution as follows: 

𝑇𝐿 =
0.007(𝑛𝐿)0.8

(𝑃2)
0.5𝑆0.4

 

Where TL = travel time, mins 

n = Manning’s roughness coefficient 
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L = sheet flow length, ft 

P2 = 2-year, 24-hour rainfall, in 

S = slope of land surface, ft/ft 

Typically, sheet flow becomes shallow concentrated flow after 100 feet and the travel time is the 

length divided by the average velocity as follows: 

𝑇𝐿 =
𝐿

60𝑉
 

Where TL = travel time, min 

L = flow length, ft 

60 = conversion factor, s to mins 

To estimate shallow concentrated flow travel time, velocities were developed using the NRCS TR-

55, in which average velocity is a function of watercourse slope and type of channel. Typically, the 

length following sheet flow was divided into three equal parts of shallow concentrated flow.  

Open channel flow is assumed to begin where a channel form is visible from field investigation or 

aerial photographs. The Manning’s Equation for open channel flow was used to determine the 

average velocity as follows: 

𝑉 =
1.49𝑅2/3𝑆1/2

𝑛
 

Where V = average velocity, ft/s 

R = hydraulic radius, ft 

R = A/Pw 

A = cross-sectional flow area, ft2 

Pw = wetted perimeter, ft 

S = channel slope, ft/ft 

n = Manning’s n value for open channel flow 

Average velocity was determined using the bankfull elevation. The open channel travel time is 

calculated using the flow length divided by the average velocity. The time of concentration is 

obtained from the sum of travel times along with hydraulic segments.  
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The stormwater analysis was simulated using the computer modeling software HydroCAD - 

Version 10.20. HydroCAD is a Computer Aided Design (CAD) software that is used for stormwater 

runoff modeling including hydrology and hydraulic analysis.  

2.2. Pre-Development Peak Flow Runoff  

The South Platte Solar Project consist of approximately 10,153 acres located within the site’s 

property line. The pre-development watershed was divided into 7 basins, based on provided 

LiDAR data. The basins include off-site areas where the off-site area runoff drains into the 

buildable area. Appendix G shows the Pre-Development Drainage Map. Drainage onsite flows 

in different directions across the site. Major drainage patterns are dominated by sheet and 

shallow concentrated flows. The site is located adjacent to a water source well field and within 

a watershed protection area for aquifer recharge. The site has very well drained soils with high 

infiltration rates, significant terrain undulattions and localized storage. 

Appendix H provides the detailed curve number calculation tables for the pre-development 

conditions. Refer to Appendix F for the Pre-Development Land Use Map. Major drainage 

patterns are dominated by sheet and shallow concentrated flows. The majority of the existing 

site is pasture in good condition with active cattle grazing. 

Time of concentration was estimated using the NRCS Velocity Method. The pre-development 

time of concentration calculations can be found in the pre-development hydrologic model inputs 

and results in Appendix I and Table 3-1: 

 

                          Table 3-1: Pre-Development Basin Summary 

Drainage 
Area ID 

Area 
(Acres) 

Composite 
CN 

Longest Flow 
Path Line (ft) 

1 123.91 39.0 2,914.0 

2 465.92 39.31 10,390.0 

3 767.81 40.14 12,517.0 

4 1,706.53 39.53 15,235.0 

5 4,204.45 39.0 18,306.0 

6 3,532.43 39.37 25,147.0 

7 2,454.89 39.22 23,761.0 

 

The pre-development catchments have zero runoff from the 5-year 1-hour and 100-year 1-hour 

storm events for all basins. This is a results of the low curve numbers, well drained soils and 

natural storage. There is little to no evidence of concentrated channel flows within the project 

area. All together indicating the site has little to no runoff in the majority of storm events. Longer 

duration or larger return period storms may have runoff. 
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3. POST-DEVELOPMENT HYDROLOGY  

3.1. Post-Development Overview 

The South Platte Solar Project consists of approximately 10,153 acres within 15 different project 

areas across the overall watershed area. The watershed surrounding the project was divided into 

10 basins and all basins will see construction activities. Within these 10 basins, construction 

activity and disturbance will only happen within the Limits of Disturbance (LOD). A post-

development drainage map is included in Appendix J. Per local and state requirements, post-

development 100-year 1-hour peak release rates may not exceed the pre-development peak 

release rates for the 5-year 1-hour storm event. 

Post development land cover values were calculated per TR-55 values. Areas within the limit of 

disturbance and below the proposed solar panels will be planted with grasses that are consistent 

with a Meadow per TR-55 Table 2-2c. Graveled roadways and pads are consistent with gravel 

per the TR-55 Table 2-2c with little to no additional right-of-way. All other areas outside the LOD 

will be left as-is and use the varying basin curve numbers calculated per our pre-development 

watershed calculations. Overall, the land cover changes will cause a reduction of stormwater 

runoff volumes across the entirety of the development area. 

Pre-development drainage ways will be largely maintained across the LOD, there will not be a 

change in basin receiving waters, and off-site conveyance through the site will not change. 

3.2     Post-Development Peak Flow 

The post-development 5-year 1-hour and 100-year 1-hour hydrographs, peak discharge rates, 

and storm volumes are included with this report in Appendix K. A chart comparing these 

number is also concluded for ease of reading in Appendix L. 

3.3     Post-Development Conclusion 

Overall, the land cover changes will cause a reduction in stormwater runoff peak rates and 

volumes from pre to post for the same storm. 

The post-development peak runoff from the 100-year 1-hour storm is zero for all catchments, 

except the substation and BESS area. As such, land cover improvements and one pond at the 

substation and BESS yard will be the only stormwater features required for permanent 

condtions and the development will abide by the Morgan County standards and regulations. 

The required pond at the substation and BESS yard will be a retention pond to meet the 

requirement of post-development 100-year 1-hour peak discharge being less than the pre-

development 5-year 1-hour peak discharge rate. Since the pre-development 5-year 1-hour has 

zero discharge, the pond will have zero discharge through the post-development 100-year 1-

hour storm event. See pond stage storage below in Table 3-2. The remainder of the pond details 

can be found on Sheet C302 in the Civil Design Set. 
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Table 3-2: Pond Stage Storage 

Elevation (ft) 
Incremental 

Storage (cu-ft) 
Cumulative 

Storage (cu-ft) 
Cumulative 
Storage (af) 

100-Year, 1-Hour 
Volume (af) 

4,390 0 0 - - 

4,391 167,274.13 167,274.13 3.84 - 

4,391.59 - 271,737.00 - 6.24 

4,392 175,828.92 343,103.05 7.87 - 

4,393 184,484.16 527,587.21 12.11 - 

4,394 152,281.00 679,868.21 15.61 - 
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2. EXISTING VEGETATION WITHIN THE LIMIT OF DISTURBANCE SHALL BE PROTECTED WHEN POSSIBLE
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SURVEY NOTES
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AERIAL PHOTOGRAPHY.
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APPENDIX E: SSURGO SOIL SURVEY  
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Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
1 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 9.536 371.894
1 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 50.118 1954.602
1 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 28.115 1096.470
1 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 14.169 552.591
1 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.315 12.277
1 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 21.660 844.757

123.913 4832.591846
39.00

Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
2 21 Developed, Open Space Vona sandy loam, terrace, 1 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.039 2.806
2 21 Developed, Open Space Vona loamy sand, 1 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.059 76.273
2 21 Developed, Open Space Vona-Dwyer loamy sands, 5 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.296 165.295
2 21 Developed, Open Space Vona sandy loam, terrace, 1 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.938 36.570
2 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 138.514 5402.045
2 71 Grassland/Herbaceous Vona loamy sand, 1 to 3 percent slopes A Pasture, grassland, or range - Good 39 7.673 299.248
2 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.972 37.900
2 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 188.488 7351.049
2 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 15.742 613.955
2 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 88.304 3443.848
2 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 21.890 853.719

465.915 18282.70824
39.24

Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
3 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.364 170.237
3 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.292 92.999
3 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.141 82.188
3 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.372 98.752
3 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 9.160 659.540
3 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.082 77.887
3 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.004 144.293
3 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.134 153.616
3 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.837 204.270
3 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.094 6.739
3 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.737 125.081
3 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.374 98.895
3 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 62.784 2448.565
3 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.841
3 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 127.104 4957.056
3 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.197 7.697
3 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 83.155 3243.026
3 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.277 49.809
3 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 4.869 189.905
3 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 4.179 162.993
3 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 9.628 375.495
3 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 185.047 7216.815
3 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 100.423 3916.492
3 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 135.472 5283.417
3 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 24.758 965.571
3 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.180 85.015
3 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.027 1.039

767.814 30822.23128
40.14

COMPOSITE CN:

COMPOSITE CN:
SUM:

SUM:

SUM:
COMPOSITE CN:



Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
4 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.686 121.369
4 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.325 23.372
4 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.784 128.462
4 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.069 148.964
4 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.353 25.393
4 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.758 54.578
4 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.220 87.820
4 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.252 90.124
4 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.695 194.043
4 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 5.200 374.395
4 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.012 0.895
4 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.516 37.162
4 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 3.214 231.385
4 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 6.394 460.353
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.220 47.569
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.034 40.313
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.026 79.013
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.227 8.869
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.447 56.438
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.641 24.994
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.329 12.827
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.964 76.594
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.439 17.127
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.475 18.544
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.951 37.088
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.600 23.381
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.248 9.675
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.248 9.675
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.552 60.544
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.496 19.350
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.080 120.132
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.538 20.963
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.576 139.447
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931



4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.494 136.257
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.206 8.041
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.624 24.345
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.567 100.117
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.344 52.402
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.188 7.328
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.116 43.538
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.845 149.963
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.951 37.088
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.651 25.378
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.103 4.031
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 7.989 311.567
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.162 6.324
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.513 20.004
4 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.271 49.580
4 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.060 2.344
4 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 83.411 3253.047
4 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 7.710 300.705
4 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 36.420 1420.375
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.016 0.619
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1170.583 45652.748
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.831 32.393
4 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.005 0.195
4 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 96.203 3751.930
4 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 75.033 2926.288
4 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 59.700 2328.312
4 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 93.883 3661.424
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.003 0.123
4 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.003 0.123

1706.530 67461.39097
39.53

Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.002 0.073
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.096 42.731
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.881 73.369
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.013 39.506
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.455 17.738
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.739 28.830
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.558 21.769
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5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.951 37.088
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.084 3.260
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.001 0.021
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.552 138.518
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.883 151.434
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.220 47.573
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.949 37.016
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.620 24.188
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.364 53.213
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.261 49.182
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.848 33.056
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.806 31.444
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.475 18.544
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.757 68.532
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.724 28.219
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.411 133.032
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.708 105.619
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.024 39.929
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.827 32.250
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.488 58.050
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.848 33.056
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.579 22.575
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.116 43.538
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.137 44.344
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.282 49.988
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.220 47.569
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.861 72.563
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.053 2.066
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.388 54.145
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.613 62.888
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.538 20.963
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.103 4.031



5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.881 73.369
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.930 36.281
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.724 28.219
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.930 36.281
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.951 37.088
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.744 29.025
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.620 24.188
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.928 153.188
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.620 24.188
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.541 21.115
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.227 8.869
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.827 32.250
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.413 16.125
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.496 19.350
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.799 70.144
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.178 45.956
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.017 0.664
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.654 64.500
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.729 106.426
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.054 41.119
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.005 78.207
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.592 62.082
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.034 40.313
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.116 43.538
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.026 79.013
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.827 32.250
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.682 26.606
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.323 51.600
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.178 45.956
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156



5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.034 40.341
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.422 16.458
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.083 42.226
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.094 3.669
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.137 44.344
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.143 5.582
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.956 115.294
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.898 35.009
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.377 92.719
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.620 24.188
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.348 52.565
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.233 87.075
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.992 38.700
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.372 14.513
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.488 58.050
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.547 60.319
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.096 42.732
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.937 36.553
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.318 12.391
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.108 4.199
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.333 12.996
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.425 16.569
5 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.938 36.564
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.293 11.429
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 1.034 40.313
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.014 0.532
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.688 26.841
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.330 12.872
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.115 4.504
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.075 2.924
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.051 1.975
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.746 29.087
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.136 5.304
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.013 0.509
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.016 0.639
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.528 20.592
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.032 1.255
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 1.742 67.957
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.837
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.035 1.378
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.001 0.023
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.278 10.839
5 52 Shrub/Scrub Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 0.190 7.428
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1854.910 72341.487
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.951 37.088
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156



5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.120 4.695
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.475 18.544
5 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 17.085 666.299
5 71 Grassland/Herbaceous Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 284.558 11097.778
5 71 Grassland/Herbaceous Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 1920.828 74912.299

4204.249 163965.6983
39.00

Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
6 21 Developed, Open Space Valent sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 5.791 416.985
6 21 Developed, Open Space Dwyer sand, wet variant A Streets and Roads - Dirt (including right-of-way) 72 4.539 326.836
6 21 Developed, Open Space Valent sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.669 48.148
6 21 Developed, Open Space Dwyer sand, wet variant A Streets and Roads - Dirt (including right-of-way) 72 2.074 149.316
6 21 Developed, Open Space Valent sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.660 119.508
6 21 Developed, Open Space Valent sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.175 12.607
6 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.186 13.396
6 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.310 22.327
6 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.350 169.191
6 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.809 202.218
6 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.034 74.424
6 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.304 21.896
6 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.496 35.718
6 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.483 106.792
6 21 Developed, Open Space Valent-Duneland complex, rolling, 9 to 24 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 3.463 249.346
6 21 Developed, Open Space Valent-Duneland complex, rolling, 9 to 24 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.517 37.212
6 21 Developed, Open Space Valent-Duneland complex, rolling, 9 to 24 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 4.838 348.302
6 21 Developed, Open Space Valent-Duneland complex, rolling, 9 to 24 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.902 136.965
6 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.000 0.005
6 21 Developed, Open Space Truckton loamy sand, 0 to 3 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 3.035 218.484
6 82 Cultivated Crops Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.071 2.764
6 82 Cultivated Crops Dwyer sand, wet variant A Pasture, grassland, or range - Good 39 0.130 5.052
6 82 Cultivated Crops Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.045 1.751
6 82 Cultivated Crops Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.041 1.582
6 82 Cultivated Crops Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.069 2.672
6 82 Cultivated Crops Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.249 9.702
6 82 Cultivated Crops Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.085 3.320
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.440 17.147
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.015 0.599
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.298 11.620
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.133 5.182
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.400 15.587
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.052 2.021
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.422 55.473
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.004 0.150
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.757 68.532
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.667 104.007
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.496 19.350
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.613 23.916

COMPOSITE CN:
SUM:



6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.724 28.219
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.588 22.937
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.269 10.481
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.385 54.019
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.000 0.011
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.057 41.238
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.125 43.869
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.016 0.622
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.547 21.331
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.667 25.999
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.643 25.065
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.390 132.226
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.220 47.569
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.393 15.319
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.109 82.238
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.269 10.481
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.708 105.619
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.325 12.681
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.493 19.218
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.408 15.910
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.578 61.546
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.295 11.495
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.550 60.469
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.837
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.281 10.955
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.103 4.031
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.675 26.338
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.198 7.718
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.103 4.031
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 16.692 650.973
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 4.031 157.219
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.010 0.402
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.874 112.069
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.509 58.857
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.273 49.636
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.018 0.716
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.724 28.219
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.512 19.976
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838



6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.227 8.869
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.101 42.947
6 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.222 125.642
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.330 12.889
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.074 2.894
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.522 20.375
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.334 13.032
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.882 34.398
6 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.260 10.156
6 22 Developed, Low Intensity Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Fair 49 0.724 35.454
6 22 Developed, Low Intensity Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Fair 49 0.310 15.195
6 22 Developed, Low Intensity Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Fair 49 0.203 9.958
6 22 Developed, Low Intensity Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Fair 49 0.107 5.237
6 22 Developed, Low Intensity Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Fair 49 0.124 6.078
6 23 Developed, Medium Intensity Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Poor 68 0.289 19.681
6 23 Developed, Medium Intensity Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Poor 68 0.207 14.058
6 23 Developed, Medium Intensity Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Poor 68 0.517 35.144
6 23 Developed, Medium Intensity Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Poor 68 0.186 12.652
6 23 Developed, Medium Intensity Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Poor 68 0.103 7.029
6 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 214.909 8381.468
6 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.033 1.306
6 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.257 10.007
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.035 1.360
6 71 Grassland/Herbaceous Dwyer sand, wet variant A Pasture, grassland, or range - Good 39 124.782 4866.497
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.811 31.643
6 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 14.858 579.463
6 71 Grassland/Herbaceous Dwyer sand, wet variant A Pasture, grassland, or range - Good 39 19.385 756.005
6 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 172.833 6740.495
6 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 164.455 6413.762
6 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 12.554 489.609
6 71 Grassland/Herbaceous Dwyer sand, wet variant A Pasture, grassland, or range - Good 39 19.094 744.666
6 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 28.406 1107.824
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2042.898 79673.024
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.400 132.602
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.227 8.869
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
6 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
6 71 Grassland/Herbaceous Valent-Duneland complex, rolling, 9 to 24 percent slopes A Pasture, grassland, or range - Good 39 518.131 20207.099
6 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 77.653 3028.470
6 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 2.161 84.280
6 81 Pasture/Hay Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.458 17.856
6 81 Pasture/Hay Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.063 2.455

3532.427 139059.0466
39.37

Drainage Area ID LU Code LU Name Soils HSG SCS Cover CN Area (Acres) CN*Area
7 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.627 45.116
7 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.449 32.295
7 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.827 59.539
7 21 Developed, Open Space Truckton soils, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.921 138.286

COMPOSITE CN:
SUM:



7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.205 158.725
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 2.563 184.570
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.413 29.769
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.310 22.327
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 4.900 352.767
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 1.613 116.101
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.076 5.492
7 21 Developed, Open Space Valent sand, 3 to 9 percent slopes A Streets and Roads - Dirt (including right-of-way) 72 0.172 12.359
7 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.060 2.325
7 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
7 52 Shrub/Scrub Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 1.799 70.144
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.137 44.344
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.413 16.125
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.894 34.853
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.383 14.951
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.057 2.220
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.344 52.407
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.928 36.211
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.372 14.513
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.426 55.631
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.302 50.794
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.550 60.469
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.434 16.931
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.227 8.869
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.227 8.869
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.047 79.819
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.517 20.156
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 2.501 97.557
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.579 22.575
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.145 5.644
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.972 37.894
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.165 6.450
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.848 33.056
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.829 32.344
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.310 12.094
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.199 46.763
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.096 42.731
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 3.235 126.180
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.468 57.244
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.278 10.833
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.106 4.122
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.005 0.180
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.034 40.313



7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.429 16.716
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.127 4.971
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.744 29.025
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.013 39.506
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.103 4.031
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.385 54.019
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.992 38.700
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.331 12.900
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.137 44.344
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.302 50.794
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.137 44.344
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.289 11.288
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.930 36.281
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.240 48.375
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1.426 55.632
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.083 3.225
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.207 8.063
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.269 10.481
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.641 24.994
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.941 36.695
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.186 7.256
7 52 Shrub/Scrub Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 0.124 4.838
7 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 57.378 2237.743
7 71 Grassland/Herbaceous Valent sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 127.772 4983.102
7 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 0.806 31.453
7 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 56.454 2201.690
7 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 61.564 2400.983
7 71 Grassland/Herbaceous Truckton soils, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 63.686 2483.744
7 71 Grassland/Herbaceous Truckton loamy sand, 0 to 3 percent slopes A Pasture, grassland, or range - Good 39 86.728 3382.391
7 71 Grassland/Herbaceous Valent sand, 3 to 9 percent slopes A Pasture, grassland, or range - Good 39 1934.684 75452.673

2454.888 96271.07321
39.22COMPOSITE CN:

SUM:
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 5-yr, 1-hr Type II 24-hr Trim 1.00 1 1.40 2

2 100-yr, 1-hr Type II 24-hr Trim 1.00 1 2.81 2
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Time span=0.00-50.00 hrs, dt=0.05 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=123.913 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1S: PRE-1
   Flow Length=2,914'   Tc=43.2 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=465.915 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: PRE-2
   Flow Length=10,390'   Tc=206.4 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=767.810 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 3S: PRE-3
   Flow Length=12,517'   Tc=328.3 min   CN=40   Runoff=0.00 cfs  0.000 af

Runoff Area=1,706.530 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 4S: PRE-4
   Flow Length=15,235'   Tc=393.7 min   CN=40   Runoff=0.00 cfs  0.000 af

Runoff Area=4,204.249 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 5S: PRE-5
   Flow Length=18,306'   Tc=650.4 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=3,532.430 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 6S: PRE-6
   Flow Length=25,147'   Tc=1,230.6 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=2,454.880 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 7S: PRE-7
   Flow Length=23,761'   Tc=744.8 min   CN=39   Runoff=0.00 cfs  0.000 af

Total Runoff Area = 13,255.727 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
100.00% Pervious = 13,255.727 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: PRE-1

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 123.913 39 Excel Composite CN (auto rounded) - See Appendices H

123.913 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.8 100 0.0355 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

11.9 938 0.0355 1.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 938 0.0409 1.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.5 938 0.0377 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

43.2 2,914 Total

Subcatchment 1S: PRE-1

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=123.913 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=2,914'

Tc=43.2 min
CN=39

0.00 cfs
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Summary for Subcatchment 2S: PRE-2

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 465.915 39 Excel Composite CN (auto rounded) - See Appendices H

465.915 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 100 0.0012 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
54.0 3,430 0.0229 1.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
206.4 10,390 Total

Subcatchment 2S: PRE-2

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=465.915 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=10,390'

Tc=206.4 min
CN=39

0.00 cfs
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Summary for Subcatchment 3S: PRE-3

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 767.810 40 Excel Composite CN (auto rounded) - See Appendices H

767.810 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.9 100 0.0022 0.06 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
53.4 4,139 0.0341 1.29 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
118.6 4,139 0.0069 0.58 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
129.4 4,139 0.0058 0.53 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
328.3 12,517 Total

Subcatchment 3S: PRE-3

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=767.810 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=12,517'

Tc=328.3 min
CN=40

0.00 cfs
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Summary for Subcatchment 4S: PRE-4

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 1,706.530 40 Excel Composite CN (auto rounded) - See Appendices H

1,706.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 100 0.0289 0.17 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

93.0 5,045 0.0167 0.90 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

107.9 5,045 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

183.2 5,045 0.0043 0.46 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

393.7 15,235 Total

Subcatchment 4S: PRE-4

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=1,706.530 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=15,235'
Tc=393.7 min

CN=40

0.00 cfs
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Summary for Subcatchment 5S: PRE-5

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
4,204.249 39 Excel Composite CN (auto rounded) - See Appendices H
4,204.249 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0379 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

131.9 6,460 0.0136 0.82 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

195.3 6,460 0.0062 0.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

314.6 5,286 0.0016 0.28 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

650.4 18,306 Total

Subcatchment 5S: PRE-5

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=4,204.249 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=18,306'
Tc=650.4 min

CN=39

0.00 cfs
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Summary for Subcatchment 6S: PRE-6

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 3,532.430 39 Excel Composite CN (auto rounded) - See Appendices H

3,532.430 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.8 100 0.0010 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
189.5 8,349 0.0110 0.73 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
628.6 8,349 0.0010 0.22 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
375.7 8,349 0.0028 0.37 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1,230.6 25,147 Total

Subcatchment 6S: PRE-6

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=3,532.430 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=25,147'
Tc=1,230.6 min

CN=39

0.00 cfs
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Summary for Subcatchment 7S: PRE-7

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 2,454.880 39 Excel Composite CN (auto rounded) - See Appendices H

2,454.880 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.5 100 0.0185 0.15 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
197.9 7,887 0.0090 0.66 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
255.5 7,887 0.0054 0.51 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
279.9 7,887 0.0045 0.47 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
744.8 23,761 Total

Subcatchment 7S: PRE-7

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420

F
lo

w
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0

Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=2,454.880 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=23,761'
Tc=744.8 min

CN=39

0.00 cfs
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Time span=0.00-50.00 hrs, dt=0.05 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=123.913 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1S: PRE-1
   Flow Length=2,914'   Tc=43.2 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=465.915 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2S: PRE-2
   Flow Length=10,390'   Tc=206.4 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=767.810 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 3S: PRE-3
   Flow Length=12,517'   Tc=328.3 min   CN=40   Runoff=0.00 cfs  0.000 af

Runoff Area=1,706.530 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 4S: PRE-4
   Flow Length=15,235'   Tc=393.7 min   CN=40   Runoff=0.00 cfs  0.000 af

Runoff Area=4,204.249 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 5S: PRE-5
   Flow Length=18,306'   Tc=650.4 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=3,532.430 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 6S: PRE-6
   Flow Length=25,147'   Tc=1,230.6 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=2,454.880 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 7S: PRE-7
   Flow Length=23,761'   Tc=744.8 min   CN=39   Runoff=0.00 cfs  0.000 af

Total Runoff Area = 13,255.727 ac   Runoff Volume = 0.000 af   Average Runoff Depth = 0.00"
100.00% Pervious = 13,255.727 ac     0.00% Impervious = 0.000 ac



SouthPlatte_PreDev
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"22083-SouthPlatte_1hr_PreDev

  Printed  10/19/2022Prepared by Revamp Engineering, Inc.
Page 12HydroCAD® 10.10-7c  s/n 12541  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: PRE-1

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 123.913 39 Excel Composite CN (auto rounded) - See Appendices H

123.913 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.8 100 0.0355 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

11.9 938 0.0355 1.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 938 0.0409 1.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.5 938 0.0377 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

43.2 2,914 Total

Subcatchment 1S: PRE-1

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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lo

w
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0

Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=123.913 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=2,914'

Tc=43.2 min
CN=39

0.00 cfs
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Summary for Subcatchment 2S: PRE-2

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 465.915 39 Excel Composite CN (auto rounded) - See Appendices H

465.915 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 100 0.0012 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
54.0 3,430 0.0229 1.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
206.4 10,390 Total

Subcatchment 2S: PRE-2

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=465.915 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=10,390'

Tc=206.4 min
CN=39

0.00 cfs
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Summary for Subcatchment 3S: PRE-3

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 767.810 40 Excel Composite CN (auto rounded) - See Appendices H

767.810 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.9 100 0.0022 0.06 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
53.4 4,139 0.0341 1.29 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
118.6 4,139 0.0069 0.58 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
129.4 4,139 0.0058 0.53 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
328.3 12,517 Total

Subcatchment 3S: PRE-3

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=767.810 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=12,517'

Tc=328.3 min
CN=40

0.00 cfs
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Summary for Subcatchment 4S: PRE-4

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 1,706.530 40 Excel Composite CN (auto rounded) - See Appendices H

1,706.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 100 0.0289 0.17 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

93.0 5,045 0.0167 0.90 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

107.9 5,045 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

183.2 5,045 0.0043 0.46 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

393.7 15,235 Total

Subcatchment 4S: PRE-4

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=1,706.530 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=15,235'
Tc=393.7 min

CN=40

0.00 cfs
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Summary for Subcatchment 5S: PRE-5

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
4,204.249 39 Excel Composite CN (auto rounded) - See Appendices H
4,204.249 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0379 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

131.9 6,460 0.0136 0.82 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

195.3 6,460 0.0062 0.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

314.6 5,286 0.0016 0.28 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

650.4 18,306 Total

Subcatchment 5S: PRE-5

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=4,204.249 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=18,306'
Tc=650.4 min

CN=39

0.00 cfs
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Summary for Subcatchment 6S: PRE-6

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 3,532.430 39 Excel Composite CN (auto rounded) - See Appendices H

3,532.430 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.8 100 0.0010 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
189.5 8,349 0.0110 0.73 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
628.6 8,349 0.0010 0.22 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
375.7 8,349 0.0028 0.37 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1,230.6 25,147 Total

Subcatchment 6S: PRE-6

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=3,532.430 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=25,147'
Tc=1,230.6 min

CN=39

0.00 cfs
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Summary for Subcatchment 7S: PRE-7

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 2,454.880 39 Excel Composite CN (auto rounded) - See Appendices H

2,454.880 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.5 100 0.0185 0.15 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
197.9 7,887 0.0090 0.66 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
255.5 7,887 0.0054 0.51 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
279.9 7,887 0.0045 0.47 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
744.8 23,761 Total

Subcatchment 7S: PRE-7

Runoff

Hydrograph

Time  (hours)
50484644424038363432302826242220181614121086420
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=2,454.880 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=23,761'
Tc=744.8 min

CN=39

0.00 cfs
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 5-yr, 1-hr Type II 24-hr Trim 1.00 1 1.40 2

2 100-yr, 1-hr Type II 24-hr Trim 1.00 1 2.81 2
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

144.552 88 Gravel (Roads, Inverter Pads)  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 9S)

28.916 98 Impervious (Inverters)  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 9S)

5,609.197 30 Meadow, non-grazed, HSG A  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 9S)

7,427.682 39 Pasture/grassland/range, Good, HSG A  (1S, 2S, 3S, 4S, 5S, 6S, 7S, 9S)

45.360 88 Substation/ Switchyard Gravel and Cover  (8S)

13,255.707 36 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

13,036.879 HSG A 1S, 2S, 3S, 4S, 5S, 6S, 7S, 9S

0.000 HSG B

0.000 HSG C

0.000 HSG D

218.828 Other 1S, 2S, 3S, 4S, 5S, 6S, 7S, 8S, 9S

13,255.707 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 144.552 144.552 Gravel (Roads, Inverter Pads)

0.000 0.000 0.000 0.000 28.916 28.916 Impervious (Inverters)

5,609.197 0.000 0.000 0.000 0.000 5,609.197 Meadow, non-grazed

7,427.682 0.000 0.000 0.000 0.000 7,427.682 Pasture/grassland/range, Good

0.000 0.000 0.000 0.000 45.360 45.360 Substation/ Switchyard Gravel and 

Cover

13,036.879 0.000 0.000 0.000 218.828 13,255.707 TOTAL AREA
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Time span=0.00-50.00 hrs, dt=0.05 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=123.913 ac   0.38% Impervious   Runoff Depth=0.00"Subcatchment 1S: POST-1
   Flow Length=2,914'   Tc=43.2 min   CN=34   Runoff=0.00 cfs  0.000 af

Runoff Area=465.915 ac   0.17% Impervious   Runoff Depth=0.00"Subcatchment 2S: POST-2
   Flow Length=10,390'   Tc=206.4 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=626.540 ac   0.28% Impervious   Runoff Depth=0.00"Subcatchment 3S: POST-3
   Flow Length=12,517'   Tc=328.3 min   CN=35   Runoff=0.00 cfs  0.000 af

Runoff Area=1,706.530 ac   0.13% Impervious   Runoff Depth=0.00"Subcatchment 4S: POST-4
   Flow Length=15,235'   Tc=393.7 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=4,204.249 ac   0.19% Impervious   Runoff Depth=0.00"Subcatchment 5S: POST-5
   Flow Length=18,306'   Tc=650.4 min   CN=36   Runoff=0.00 cfs  0.000 af

Runoff Area=3,532.430 ac   0.29% Impervious   Runoff Depth=0.00"Subcatchment 6S: POST-6
   Flow Length=25,147'   Tc=1,230.6 min   CN=35   Runoff=0.00 cfs  0.000 af

Runoff Area=2,454.880 ac   0.20% Impervious   Runoff Depth=0.00"Subcatchment 7S: POST-7
   Flow Length=23,761'   Tc=744.8 min   CN=36   Runoff=0.00 cfs  0.000 af

Runoff Area=45.360 ac   0.00% Impervious   Runoff Depth=0.51"Subcatchment 8S: POST-3A
   Flow Length=1,200'   Tc=28.4 min   CN=88   Runoff=39.93 cfs  1.928 af

Runoff Area=95.890 ac   0.44% Impervious   Runoff Depth=0.00"Subcatchment 9S: POST-3B
   Flow Length=4,354'   Tc=90.3 min   CN=33   Runoff=0.00 cfs  0.000 af

Peak Elev=4,390.50'  Storage=84,000 cf   Inflow=39.93 cfs  1.928 afPond 10P: SS/SY Pond
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 13,255.707 ac   Runoff Volume = 1.928 af   Average Runoff Depth = 0.00"
99.78% Pervious = 13,226.791 ac     0.22% Impervious = 28.916 ac
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Summary for Subcatchment 1S: POST-1

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
29.490 39 Pasture/grassland/range, Good, HSG A
91.593 30 Meadow, non-grazed, HSG A

* 2.360 88 Gravel (Roads, Inverter Pads)
* 0.470 98 Impervious (Inverters)

123.913 34 Weighted Average
123.443 99.62% Pervious Area

0.470 0.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.8 100 0.0355 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

11.9 938 0.0355 1.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 938 0.0409 1.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.5 938 0.0377 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

43.2 2,914 Total
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Subcatchment 1S: POST-1
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=123.913 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=2,914'

Tc=43.2 min
CN=34

0.00 cfs
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Summary for Subcatchment 2S: POST-2

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
305.922 39 Pasture/grassland/range, Good, HSG A
155.194 30 Meadow, non-grazed, HSG A

* 3.999 88 Gravel (Roads, Inverter Pads)
* 0.800 98 Impervious (Inverters)

465.915 37 Weighted Average
465.115 99.83% Pervious Area

0.800 0.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 100 0.0012 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
54.0 3,430 0.0229 1.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
206.4 10,390 Total
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Subcatchment 2S: POST-2
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=465.915 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=10,390'

Tc=206.4 min
CN=37

0.00 cfs
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Summary for Subcatchment 3S: POST-3

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
273.590 39 Pasture/grassland/range, Good, HSG A
342.360 30 Meadow, non-grazed, HSG A

* 8.820 88 Gravel (Roads, Inverter Pads)
* 1.770 98 Impervious (Inverters)

626.540 35 Weighted Average
624.770 99.72% Pervious Area

1.770 0.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.9 100 0.0022 0.06 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
53.4 4,139 0.0341 1.29 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
118.6 4,139 0.0069 0.58 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
129.4 4,139 0.0058 0.53 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
328.3 12,517 Total



SouthPlatte_PostDev
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"22083-SouthPlatte_1hr_PostDev

  Printed  10/19/2022Prepared by Revamp Engineering, Inc.
Page 12HydroCAD® 10.10-7c  s/n 12541  © 2022 HydroCAD Software Solutions LLC

Subcatchment 3S: POST-3
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=626.540 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=12,517'

Tc=328.3 min
CN=35

0.00 cfs
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Summary for Subcatchment 4S: POST-4

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
1,254.348 39 Pasture/grassland/range, Good, HSG A

438.617 30 Meadow, non-grazed, HSG A
* 11.304 88 Gravel (Roads, Inverter Pads)
* 2.261 98 Impervious (Inverters)

1,706.530 37 Weighted Average
1,704.269 99.87% Pervious Area

2.261 0.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 100 0.0289 0.17 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

93.0 5,045 0.0167 0.90 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

107.9 5,045 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

183.2 5,045 0.0043 0.46 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

393.7 15,235 Total
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Subcatchment 4S: POST-4
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=1,706.530 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=15,235'
Tc=393.7 min

CN=37

0.00 cfs
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Summary for Subcatchment 5S: POST-5

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
2,592.669 39 Pasture/grassland/range, Good, HSG A
1,563.234 30 Meadow, non-grazed, HSG A

* 40.289 88 Gravel (Roads, Inverter Pads)
* 8.057 98 Impervious (Inverters)

4,204.249 36 Weighted Average
4,196.192 99.81% Pervious Area

8.057 0.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0379 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

131.9 6,460 0.0136 0.82 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

195.3 6,460 0.0062 0.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

314.6 5,286 0.0016 0.28 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

650.4 18,306 Total
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Subcatchment 5S: POST-5
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=4,204.249 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=18,306'
Tc=650.4 min

CN=36

0.00 cfs
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Summary for Subcatchment 6S: POST-6

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
1,499.832 39 Pasture/grassland/range, Good, HSG A
1,971.620 30 Meadow, non-grazed, HSG A

* 50.815 88 Gravel (Roads, Inverter Pads)
* 10.163 98 Impervious (Inverters)

3,532.430 35 Weighted Average
3,522.267 99.71% Pervious Area

10.163 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.8 100 0.0010 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
189.5 8,349 0.0110 0.73 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
628.6 8,349 0.0010 0.22 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
375.7 8,349 0.0028 0.37 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1,230.6 25,147 Total
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Subcatchment 6S: POST-6
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=3,532.430 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=25,147'
Tc=1,230.6 min

CN=35

0.00 cfs
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Summary for Subcatchment 7S: POST-7

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
1,460.913 39 Pasture/grassland/range, Good, HSG A

964.156 30 Meadow, non-grazed, HSG A
* 24.841 88 Gravel (Roads, Inverter Pads)
* 4.970 98 Impervious (Inverters)

2,454.880 36 Weighted Average
2,449.910 99.80% Pervious Area

4.970 0.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.5 100 0.0185 0.15 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
197.9 7,887 0.0090 0.66 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
255.5 7,887 0.0054 0.51 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
279.9 7,887 0.0045 0.47 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
744.8 23,761 Total
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Subcatchment 7S: POST-7
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=2,454.880 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=23,761'
Tc=744.8 min

CN=36

0.00 cfs
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Summary for Subcatchment 8S: POST-3A

Runoff = 39.93 cfs @ 0.78 hrs,  Volume= 1.928 af,  Depth= 0.51"
     Routed to Pond 10P : SS/SY Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
* 45.360 88 Substation/ Switchyard Gravel and Cover

45.360 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.1 100 0.0200 0.15 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
17.3 1,100 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
28.4 1,200 Total

Subcatchment 8S: POST-3A
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=45.360 ac

Runoff Volume=1.928 af
Runoff Depth=0.51"
Flow Length=1,200'

Tc=28.4 min
CN=88

39.93 cfs
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Summary for Subcatchment 9S: POST-3B

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  5-yr, 1-hr Rainfall=1.40"

Area (ac) CN Description
10.918 39 Pasture/grassland/range, Good, HSG A
82.423 30 Meadow, non-grazed, HSG A

* 2.124 88 Gravel (Roads, Inverter Pads)
* 0.425 98 Impervious (Inverters)

95.890 33 Weighted Average
95.465 99.56% Pervious Area
0.425 0.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.9 100 0.0070 0.10 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
12.6 1,418 0.0157 1.88 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
18.7 1,418 0.0071 1.26 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
42.1 1,418 0.0014 0.56 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
90.3 4,354 Total
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Subcatchment 9S: POST-3B
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Type II 24-hr trimmed to 1.00 hrs
5-yr

1-hr Rainfall=1.40"
Runoff Area=95.890 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=4,354'

Tc=90.3 min
CN=33

0.00 cfs
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Summary for Pond 10P: SS/SY Pond

Inflow Area = 45.360 ac, 0.00% Impervious,  Inflow Depth = 0.51"    for  5-yr, 1-hr event
Inflow = 39.93 cfs @ 0.78 hrs,  Volume= 1.928 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Peak Elev= 4,390.50' @ 2.65 hrs   Storage= 84,000 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,390.00' 679,868 cf Custom Stage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

4,390.00 0
4,391.00 167,274
4,392.00 343,103
4,393.00 527,587
4,394.00 679,868

Pond 10P: SS/SY Pond
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Inflow Area=45.360 ac
Peak Elev=4,390.50'

Storage=84,000 cf

39.93 cfs
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Time span=0.00-50.00 hrs, dt=0.05 hrs, 1001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=123.913 ac   0.38% Impervious   Runoff Depth=0.00"Subcatchment 1S: POST-1
   Flow Length=2,914'   Tc=43.2 min   CN=34   Runoff=0.00 cfs  0.000 af

Runoff Area=465.915 ac   0.17% Impervious   Runoff Depth=0.00"Subcatchment 2S: POST-2
   Flow Length=10,390'   Tc=206.4 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=626.540 ac   0.28% Impervious   Runoff Depth=0.00"Subcatchment 3S: POST-3
   Flow Length=12,517'   Tc=328.3 min   CN=35   Runoff=0.00 cfs  0.000 af

Runoff Area=1,706.530 ac   0.13% Impervious   Runoff Depth=0.00"Subcatchment 4S: POST-4
   Flow Length=15,235'   Tc=393.7 min   CN=37   Runoff=0.00 cfs  0.000 af

Runoff Area=4,204.249 ac   0.19% Impervious   Runoff Depth=0.00"Subcatchment 5S: POST-5
   Flow Length=18,306'   Tc=650.4 min   CN=36   Runoff=0.00 cfs  0.000 af

Runoff Area=3,532.430 ac   0.29% Impervious   Runoff Depth=0.00"Subcatchment 6S: POST-6
   Flow Length=25,147'   Tc=1,230.6 min   CN=35   Runoff=0.00 cfs  0.000 af

Runoff Area=2,454.880 ac   0.20% Impervious   Runoff Depth=0.00"Subcatchment 7S: POST-7
   Flow Length=23,761'   Tc=744.8 min   CN=36   Runoff=0.00 cfs  0.000 af

Runoff Area=45.360 ac   0.00% Impervious   Runoff Depth=1.65"Subcatchment 8S: POST-3A
   Flow Length=1,200'   Tc=28.4 min   CN=88   Runoff=131.94 cfs  6.238 af

Runoff Area=95.890 ac   0.44% Impervious   Runoff Depth=0.00"Subcatchment 9S: POST-3B
   Flow Length=4,354'   Tc=90.3 min   CN=33   Runoff=0.00 cfs  0.000 af

Peak Elev=4,391.59'  Storage=271,737 cf   Inflow=131.94 cfs  6.238 afPond 10P: SS/SY Pond
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 13,255.707 ac   Runoff Volume = 6.238 af   Average Runoff Depth = 0.01"
99.78% Pervious = 13,226.791 ac     0.22% Impervious = 28.916 ac
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Summary for Subcatchment 1S: POST-1

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
29.490 39 Pasture/grassland/range, Good, HSG A
91.593 30 Meadow, non-grazed, HSG A

* 2.360 88 Gravel (Roads, Inverter Pads)
* 0.470 98 Impervious (Inverters)

123.913 34 Weighted Average
123.443 99.62% Pervious Area

0.470 0.38% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.8 100 0.0355 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

11.9 938 0.0355 1.32 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.0 938 0.0409 1.42 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

11.5 938 0.0377 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

43.2 2,914 Total



SouthPlatte_PostDev
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"22083-SouthPlatte_1hr_PostDev

  Printed  10/19/2022Prepared by Revamp Engineering, Inc.
Page 27HydroCAD® 10.10-7c  s/n 12541  © 2022 HydroCAD Software Solutions LLC

Subcatchment 1S: POST-1
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=123.913 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=2,914'

Tc=43.2 min
CN=34

0.00 cfs
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Summary for Subcatchment 2S: POST-2

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
305.922 39 Pasture/grassland/range, Good, HSG A
155.194 30 Meadow, non-grazed, HSG A

* 3.999 88 Gravel (Roads, Inverter Pads)
* 0.800 98 Impervious (Inverters)

465.915 37 Weighted Average
465.115 99.83% Pervious Area

0.800 0.17% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 100 0.0012 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
54.0 3,430 0.0229 1.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
59.1 3,430 0.0191 0.97 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
206.4 10,390 Total
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Subcatchment 2S: POST-2
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=465.915 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=10,390'

Tc=206.4 min
CN=37

0.00 cfs
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Summary for Subcatchment 3S: POST-3

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
273.590 39 Pasture/grassland/range, Good, HSG A
342.360 30 Meadow, non-grazed, HSG A

* 8.820 88 Gravel (Roads, Inverter Pads)
* 1.770 98 Impervious (Inverters)

626.540 35 Weighted Average
624.770 99.72% Pervious Area

1.770 0.28% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
26.9 100 0.0022 0.06 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
53.4 4,139 0.0341 1.29 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
118.6 4,139 0.0069 0.58 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
129.4 4,139 0.0058 0.53 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
328.3 12,517 Total
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Subcatchment 3S: POST-3
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=626.540 ac
Runoff Volume=0.000 af

Runoff Depth=0.00"
Flow Length=12,517'

Tc=328.3 min
CN=35

0.00 cfs



SouthPlatte_PostDev
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"22083-SouthPlatte_1hr_PostDev

  Printed  10/19/2022Prepared by Revamp Engineering, Inc.
Page 32HydroCAD® 10.10-7c  s/n 12541  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: POST-4

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
1,254.348 39 Pasture/grassland/range, Good, HSG A

438.617 30 Meadow, non-grazed, HSG A
* 11.304 88 Gravel (Roads, Inverter Pads)
* 2.261 98 Impervious (Inverters)

1,706.530 37 Weighted Average
1,704.269 99.87% Pervious Area

2.261 0.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

9.6 100 0.0289 0.17 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

93.0 5,045 0.0167 0.90 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

107.9 5,045 0.0124 0.78 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

183.2 5,045 0.0043 0.46 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

393.7 15,235 Total
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Subcatchment 4S: POST-4
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=1,706.530 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=15,235'
Tc=393.7 min

CN=37

0.00 cfs
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Summary for Subcatchment 5S: POST-5

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
2,592.669 39 Pasture/grassland/range, Good, HSG A
1,563.234 30 Meadow, non-grazed, HSG A

* 40.289 88 Gravel (Roads, Inverter Pads)
* 8.057 98 Impervious (Inverters)

4,204.249 36 Weighted Average
4,196.192 99.81% Pervious Area

8.057 0.19% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.6 100 0.0379 0.19 Sheet Flow, 
Range   n= 0.130   P2= 1.98"

131.9 6,460 0.0136 0.82 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

195.3 6,460 0.0062 0.55 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

314.6 5,286 0.0016 0.28 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

650.4 18,306 Total
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Subcatchment 5S: POST-5
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=4,204.249 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=18,306'
Tc=650.4 min

CN=36

0.00 cfs
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Summary for Subcatchment 6S: POST-6

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
1,499.832 39 Pasture/grassland/range, Good, HSG A
1,971.620 30 Meadow, non-grazed, HSG A

* 50.815 88 Gravel (Roads, Inverter Pads)
* 10.163 98 Impervious (Inverters)

3,532.430 35 Weighted Average
3,522.267 99.71% Pervious Area

10.163 0.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
36.8 100 0.0010 0.05 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
189.5 8,349 0.0110 0.73 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
628.6 8,349 0.0010 0.22 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
375.7 8,349 0.0028 0.37 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
1,230.6 25,147 Total
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Subcatchment 6S: POST-6
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=3,532.430 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=25,147'
Tc=1,230.6 min

CN=35

0.00 cfs



SouthPlatte_PostDev
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"22083-SouthPlatte_1hr_PostDev

  Printed  10/19/2022Prepared by Revamp Engineering, Inc.
Page 38HydroCAD® 10.10-7c  s/n 12541  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: POST-7

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
1,460.913 39 Pasture/grassland/range, Good, HSG A

964.156 30 Meadow, non-grazed, HSG A
* 24.841 88 Gravel (Roads, Inverter Pads)
* 4.970 98 Impervious (Inverters)

2,454.880 36 Weighted Average
2,449.910 99.80% Pervious Area

4.970 0.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.5 100 0.0185 0.15 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
197.9 7,887 0.0090 0.66 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
255.5 7,887 0.0054 0.51 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
279.9 7,887 0.0045 0.47 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
744.8 23,761 Total



SouthPlatte_PostDev
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"22083-SouthPlatte_1hr_PostDev

  Printed  10/19/2022Prepared by Revamp Engineering, Inc.
Page 39HydroCAD® 10.10-7c  s/n 12541  © 2022 HydroCAD Software Solutions LLC

Subcatchment 7S: POST-7
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=2,454.880 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"

Flow Length=23,761'
Tc=744.8 min

CN=36

0.00 cfs
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Summary for Subcatchment 8S: POST-3A

Runoff = 131.94 cfs @ 0.75 hrs,  Volume= 6.238 af,  Depth= 1.65"
     Routed to Pond 10P : SS/SY Pond

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
* 45.360 88 Substation/ Switchyard Gravel and Cover

45.360 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.1 100 0.0200 0.15 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
17.3 1,100 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
28.4 1,200 Total

Subcatchment 8S: POST-3A
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=45.360 ac

Runoff Volume=6.238 af
Runoff Depth=1.65"
Flow Length=1,200'

Tc=28.4 min
CN=88

131.94 cfs
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Summary for Subcatchment 9S: POST-3B

[45] Hint: Runoff=Zero

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Type II 24-hr trimmed to 1.00 hrs  100-yr, 1-hr Rainfall=2.81"

Area (ac) CN Description
10.918 39 Pasture/grassland/range, Good, HSG A
82.423 30 Meadow, non-grazed, HSG A

* 2.124 88 Gravel (Roads, Inverter Pads)
* 0.425 98 Impervious (Inverters)

95.890 33 Weighted Average
95.465 99.56% Pervious Area
0.425 0.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.9 100 0.0070 0.10 Sheet Flow, 

Range   n= 0.130   P2= 1.98"
12.6 1,418 0.0157 1.88 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
18.7 1,418 0.0071 1.26 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
42.1 1,418 0.0014 0.56 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
90.3 4,354 Total
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Subcatchment 9S: POST-3B
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Type II 24-hr trimmed to 1.00 hrs
100-yr

1-hr Rainfall=2.81"
Runoff Area=95.890 ac

Runoff Volume=0.000 af
Runoff Depth=0.00"
Flow Length=4,354'

Tc=90.3 min
CN=33

0.00 cfs
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Summary for Pond 10P: SS/SY Pond

Inflow Area = 45.360 ac, 0.00% Impervious,  Inflow Depth = 1.65"    for  100-yr, 1-hr event
Inflow = 131.94 cfs @ 0.75 hrs,  Volume= 6.238 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-50.00 hrs, dt= 0.05 hrs
Peak Elev= 4,391.59' @ 2.65 hrs   Storage= 271,737 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 4,390.00' 679,868 cf Custom Stage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

4,390.00 0
4,391.00 167,274
4,392.00 343,103
4,393.00 527,587
4,394.00 679,868

Pond 10P: SS/SY Pond
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Inflow Area=45.360 ac
Peak Elev=4,391.59'
Storage=271,737 cf

131.94 cfs
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APPENDIX L: PRE VS POST DEVELOPMENT 
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BASIN ID
WATERSHED 

AREA (ACRES)

PRE-DEVELOPMENT 
5-YEAR PEAK 

DISCHARGE RATE (CFS)

POST-DEVELOPMENT 
5-YEAR PEAK DISCHARGE 

RATE (CFS)
CHECK

PERCENTAGE 
CHANGE

PRE-DEVELOPMENT 
5-YEAR VOLUME (CF)

POST-DEVELOPMENT 
5-YEAR VOLUME (CF)

DELTA VOLUME 
(CF)

POND STORAGE 
(CF)

CHECK

B-1 123.910 0 0 YES 0% -                                       -                                         -                       YES

B-2 465.900 0 0 YES 0% -                                       -                                         -                       YES

B-3 +  POND 3A + 3B 767.810 0 0 YES 0% -                                       -                                         -                       679,868 YES

B-4 1706.530 0 0 YES 0% -                                       -                                         -                       YES

B-5 4204.249 0 0 YES 0% -                                       -                                         -                       YES

B-6 3532.430 0 0 YES 0% -                                       -                                         -                       YES

B-7 2454.880 0 0 YES 0% -                                       -                                         -                       YES

Total Volume -                       

*The post-development peak runoff from the 100-year 1-hour storm is zero for all catchments, except the substation and BESS area which has a pond. The discharge rates and volumes shown are at the point of analysis, downstream of the pond.
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B-3 +  POND 3A + 3B 767.810 0 0 YES 0% -                                       -                                         -                       679,868 YES

B-4 1706.530 0 0 YES 0% -                                       -                                         -                       YES

B-5 4204.249 0 0 YES 0% -                                       -                                         -                       YES

B-6 3532.430 0 0 YES 0% -                                       -                                         -                       YES

B-7 2454.880 0 0 YES 0% -                                       -                                         -                       YES

Total Volume -                       

*The post-development peak runoff from the 100-year 1-hour storm is zero for all catchments, except the substation and BESS area which has a pond. The discharge rates and volumes shown are at the point of analysis, downstream of the pond.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report

6



identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Morgan County, Colorado
Survey Area Data: Version 22, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 19, 2018—Aug 
10, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AsC Ascalon loamy sand, 3 to 5 
percent slopes

9.2 0.1%

Dw Dwyer sand, wet variant 176.1 1.5%

TuB Truckton loamy sand, 0 to 3 
percent slopes

1,423.7 12.0%

TuC Truckton loamy sand, 3 to 5 
percent slopes

35.3 0.3%

TvC Truckton soils, 3 to 9 percent 
slopes

876.8 7.4%

Va Valent sand, 0 to 3 percent 
slopes

205.3 1.7%

VcD Valent sand, 3 to 9 percent 
slopes

6,187.0 52.2%

Vd Valent-Duneland complex, 
rolling, 9 to 24 percent slopes

2,762.4 23.3%

Ve Valent-Dwyer sands, terrace, 0 
to 3 percent slopes

0.1 0.0%

VmB Vona loamy sand, 1 to 3 
percent slopes

58.9 0.5%

VmC Vona loamy sand, 3 to 5 
percent slopes

10.9 0.1%

VmD Vona-Dwyer loamy sands, 5 to 
9 percent slopes

103.7 0.9%

Totals for Area of Interest 11,849.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Custom Soil Resource Report
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Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
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of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Morgan County, Colorado

AsC—Ascalon loamy sand, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2tlnj
Elevation: 4,150 to 5,420 feet
Mean annual precipitation: 13 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 130 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Ascalon and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ascalon

Setting
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked alluvium and/or calcareous sandy eolian deposits

Typical profile
Ap - 0 to 6 inches: loamy sand
Bt - 6 to 15 inches: sandy clay loam
Btk - 15 to 27 inches: sandy clay loam
Bk - 27 to 34 inches: sandy clay loam
C - 34 to 80 inches: sandy loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water supply, 0 to 60 inches: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Stoneham
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Vona
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Shoulder, backslope, footslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Dw—Dwyer sand, wet variant

Map Unit Setting
National map unit symbol: 3pwx
Elevation: 4,000 to 5,000 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 110 to 130 days
Farmland classification: Not prime farmland

Map Unit Composition
Dwyer and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dwyer

Setting
Landform: Stream terraces
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Calcareous sand

Typical profile
H1 - 0 to 5 inches: sand
H2 - 5 to 60 inches: sand

Custom Soil Resource Report
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Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Very slightly saline to moderately saline (2.0 to 8.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: A
Ecological site: R067BY029CO - Sandy Meadow
Hydric soil rating: No

Minor Components

Aquic ustipsamment
Percent of map unit: 7 percent
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 3 percent
Hydric soil rating: No

TuB—Truckton loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2yvrl
Elevation: 4,200 to 5,600 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 125 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Truckton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

Setting
Landform: Terraces, interfluves
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Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind re-worked alluvium derived from arkose

Typical profile
A - 0 to 6 inches: loamy sand
Bt1 - 6 to 10 inches: sandy loam
Bt2 - 10 to 16 inches: sandy loam
C - 16 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Minor Components

Blakeland
Percent of map unit: 8 percent
Landform: Interfluves, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Vona
Percent of map unit: 5 percent
Landform: Dunes, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Bresser
Percent of map unit: 5 percent
Landform: Terraces, interfluves
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Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Hydric soil rating: No

TuC—Truckton loamy sand, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3pys
Elevation: 4,500 to 6,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 125 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Truckton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

Setting
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sand loamy and/or loam sandy

Typical profile
H1 - 0 to 11 inches: loamy sand
H2 - 11 to 25 inches: sandy loam
H3 - 25 to 60 inches: loamy sand

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): 4e
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Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Minor Components

Vona
Percent of map unit: 8 percent
Hydric soil rating: No

Valent
Percent of map unit: 8 percent
Hydric soil rating: No

Bijou
Percent of map unit: 4 percent

TvC—Truckton soils, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 3pyt
Elevation: 4,500 to 6,500 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 125 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Truckton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Truckton

Setting
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loam sandy and/or sand loamy

Typical profile
H1 - 0 to 9 inches: loamy sand
H2 - 9 to 24 inches: sandy loam
H3 - 24 to 60 inches: loamy sand

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00 

in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Minor Components

Valent
Percent of map unit: 10 percent
Hydric soil rating: No

Vona
Percent of map unit: 10 percent
Hydric soil rating: No

Va—Valent sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tczd
Elevation: 3,000 to 5,210 feet
Mean annual precipitation: 13 to 20 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 130 to 166 days
Farmland classification: Not prime farmland

Map Unit Composition
Valent and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Valent

Setting
Landform: Interdunes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Noncalcareous eolian sands

Typical profile
A - 0 to 5 inches: sand
AC - 5 to 12 inches: sand
C1 - 12 to 30 inches: sand

Custom Soil Resource Report
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C2 - 30 to 80 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 39.96 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline (0.1 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R072XA021KS - Sands (North) (PE 16-20), R067BY015CO - 

Deep Sand
Hydric soil rating: No

Minor Components

Dailey
Percent of map unit: 5 percent
Landform: Interdunes
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R072XA022KS - Sandy (North) Draft (April 2010) (PE 16-20), 

R067BY015CO - Deep Sand
Hydric soil rating: No

Julesburg
Percent of map unit: 5 percent
Landform: Interdunes
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R072XA022KS - Sandy (North) Draft (April 2010) (PE 16-20), 

R067BY024CO - Sandy Plains
Hydric soil rating: No

Vona
Percent of map unit: 5 percent
Landform: Interdunes
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R072XA022KS - Sandy (North) Draft (April 2010) (PE 16-20), 

R067BY024CO - Sandy Plains
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Hydric soil rating: No

VcD—Valent sand, 3 to 9 percent slopes

Map Unit Setting
National map unit symbol: 2tczf
Elevation: 3,050 to 5,150 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 130 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Valent and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Valent

Setting
Landform: Dunes, hills
Landform position (two-dimensional): Summit, shoulder, backslope, footslope
Landform position (three-dimensional): Side slope, crest, head slope, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Noncalcareous eolian sands

Typical profile
A - 0 to 5 inches: sand
AC - 5 to 12 inches: sand
C1 - 12 to 30 inches: sand
C2 - 30 to 80 inches: sand

Properties and qualities
Slope: 3 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 39.96 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
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Ecological site: R072XY109KS - Rolling Sands, R067BY015CO - Deep Sand
Hydric soil rating: No

Minor Components

Dailey
Percent of map unit: 10 percent
Landform: Interdunes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R072XA021KS - Sands (North) (PE 16-20), R067BY015CO - 

Deep Sand
Hydric soil rating: No

Haxtun
Percent of map unit: 5 percent
Landform: Interdunes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R072XY111KS - Sandy Plains, R067BY024CO - Sandy Plains
Hydric soil rating: No

Vona
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope, footslope
Landform position (three-dimensional): Head slope, nose slope, side slope, base 

slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R072XA022KS - Sandy (North) Draft (April 2010) (PE 16-20), 

R067BY024CO - Sandy Plains
Hydric soil rating: No

Vd—Valent-Duneland complex, rolling, 9 to 24 percent slopes

Map Unit Setting
National map unit symbol: 2x0jb
Elevation: 4,100 to 4,800 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 130 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Valent, rolling, and similar soils: 65 percent
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Duneland: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Valent, Rolling

Setting
Landform: Dunes
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Noncalcareous eolian sands

Typical profile
A - 0 to 4 inches: sand
C - 4 to 80 inches: sand

Properties and qualities
Slope: 9 to 24 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 39.96 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline (0.1 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Description of Duneland

Setting
Landform: Dunes
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Noncalcareous eolian sands

Typical profile
A - 0 to 3 inches: sand
C - 3 to 80 inches: sand

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: A
Ecological site: R067BY022CO - Choppy Sands 
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Hydric soil rating: No

Minor Components

Valent, eroded
Percent of map unit: 10 percent
Landform: Blowouts
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope, crest
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R067BY022CO - Choppy Sands 
Hydric soil rating: No

Ve—Valent-Dwyer sands, terrace, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2yvr7
Elevation: 4,100 to 4,800 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 130 to 155 days
Farmland classification: Not prime farmland

Map Unit Composition
Valent and similar soils: 45 percent
Dwyer and similar soils: 44 percent
Minor components: 11 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Valent

Setting
Landform: Sand sheets on stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked, noncalcareous sandy alluvium

Typical profile
Ap - 0 to 4 inches: sand
C - 4 to 80 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 39.96 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Description of Dwyer

Setting
Landform: Sand sheets on stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wind-reworked, calcareous sandy alluvium

Typical profile
Ap - 0 to 4 inches: sand
C - 4 to 80 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 39.96 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Minor Components

Vona
Percent of map unit: 6 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY015CO - Deep Sand
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Hydric soil rating: No

Olnest
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

VmB—Vona loamy sand, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3pyz
Elevation: 4,350 to 4,810 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 140 to 170 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Vona and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vona

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Coarse-loamy eolian sands

Typical profile
A - 0 to 6 inches: loamy sand
BA - 6 to 12 inches: sandy loam
Bt1 - 12 to 25 inches: sandy loam
Bt2 - 25 to 36 inches: sandy loam
Bk - 36 to 45 inches: sandy loam
C - 45 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Minor Components

Olnest
Percent of map unit: 18 percent
Landform: Plains
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Manter
Percent of map unit: 5 percent
Landform: Plains
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Truckton
Percent of map unit: 4 percent
Landform: Plains
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Valent
Percent of map unit: 3 percent
Landform: Dunes
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

VmC—Vona loamy sand, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 2x0j8
Elevation: 4,100 to 5,200 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 130 to 155 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Vona and similar soils: 85 percent
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Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vona

Setting
Landform: Hills, hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Eolian sands

Typical profile
A - 0 to 7 inches: loamy sand
Bt1 - 7 to 14 inches: sandy loam
Bt2 - 14 to 20 inches: sandy loam
Bk - 20 to 45 inches: sandy loam
C - 45 to 80 inches: loamy sand

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.1 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Minor Components

Manter
Percent of map unit: 5 percent
Landform: Hills, interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, interfluve
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Ascalon
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (three-dimensional): Interfluve
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Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Olnest
Percent of map unit: 3 percent
Landform: Interfluves, hills
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Valent
Percent of map unit: 2 percent
Landform: Dunes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

VmD—Vona-Dwyer loamy sands, 5 to 9 percent slopes

Map Unit Setting
National map unit symbol: 3pz1
Elevation: 4,370 to 4,700 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 140 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Vona and similar soils: 56 percent
Dwyer and similar soils: 30 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Vona

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Coarse-loamy eolian sands
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Typical profile
A - 0 to 6 inches: loamy sand
BA - 6 to 12 inches: sandy loam
Bt1 - 12 to 25 inches: sandy loam
Bt2 - 25 to 36 inches: sandy loam
Bk - 36 to 45 inches: sandy loam
C - 45 to 80 inches: loamy sand

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No

Description of Dwyer

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy eolian sands

Typical profile
A1 - 0 to 3 inches: loamy sand
A2 - 3 to 7 inches: loamy sand
BC - 7 to 20 inches: loamy sand
C1 - 20 to 49 inches: loamy sand
C2 - 49 to 64 inches: loamy sand

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
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Maximum salinity: Nonsaline (0.0 to 0.5 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Minor Components

Manter
Percent of map unit: 7 percent
Landform: Hills
Ecological site: R067BY015CO - Deep Sand
Hydric soil rating: No

Olnest
Percent of map unit: 7 percent
Landform: Plains
Ecological site: R067BY024CO - Sandy Plains
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.
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1:24,000.
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
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Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
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Soil Survey Area: Morgan County, Colorado
Survey Area Data: Version 22, Aug 31, 2021

Soil map units are labeled (as space allows) for map scales 
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AsC Ascalon loamy sand, 3 to 
5 percent slopes

B 9.2 0.1%

Dw Dwyer sand, wet variant A 176.1 1.5%

TuB Truckton loamy sand, 0 
to 3 percent slopes

A 1,423.7 12.0%

TuC Truckton loamy sand, 3 
to 5 percent slopes

A 35.3 0.3%

TvC Truckton soils, 3 to 9 
percent slopes

A 876.8 7.4%

Va Valent sand, 0 to 3 
percent slopes

A 205.3 1.7%

VcD Valent sand, 3 to 9 
percent slopes

A 6,187.0 52.2%

Vd Valent-Duneland 
complex, rolling, 9 to 
24 percent slopes

A 2,762.4 23.3%

Ve Valent-Dwyer sands, 
terrace, 0 to 3 percent 
slopes

A 0.1 0.0%

VmB Vona loamy sand, 1 to 3 
percent slopes

A 58.9 0.5%

VmC Vona loamy sand, 3 to 5 
percent slopes

A 10.9 0.1%

VmD Vona-Dwyer loamy 
sands, 5 to 9 percent 
slopes

A 103.7 0.9%

Totals for Area of Interest 11,849.4 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Introduction 
NextEra Energy Resources, LLC (NextEra) is planning to construct the South Platte 
Solar Project (Project), in Morgan County, Colorado. Western EcoSystems Technology, 
Inc (West), NextEra’s contractor assisting them with the preparation of Morgan County’s 
1041 Permit application, contracted AK Pioneer Consulting, LLC (AKPC) to complete a 
desktop diligence study of the Project. This technical memo provides important 
information for Project planning and supports Morgan County’s Land Use Regulations 
for Areas and Activities of State Interest (adopted 1994, amended 2021) requiring a 
report “identifying unique areas of geologic, historic, or archaeological importance” 
(Chapter 3-305(3)(b)(v)(a.vii)). It also provides information to support goals and policies 
identified in Morgan County’s Comprehensive Plan 2008 for the protection of 
archaeological and historic sites. Under the plan (Chapter 5, Section IX.11): 
 

 “Historic sites, archaeologically sensitive areas and natural areas or landmarks 
as identified through site review or designated for preservation by state and/or 
local authorities through future studies of historical resources for Morgan 
County shall be protected from harmful alteration or destruction. Protection 
techniques such as buffering, development of compatible land uses, or other 
measures are to be investigated and an implementation plan proposed prior to 
development approval.” 

 
The Project is approximately 4.5 miles southeast of Fort Morgan and two miles west of 
State Highway (SH) 71. The study area encompasses approximately 11,844 acres on 
private lands in Township (T) 3 North (N), Range (R) 56 West (W) and T3N R57W 
(Figure 1 and Figure 2).  
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Figure 1. Project location. 
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Figure 2. Project area. 
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Environment 
Present Environment 
The Project is approximately 4.5 miles southeast of the City of Fort Morgan, Colorado. It 
is within the Colorado Piedmont of the eastern High Plains physiographic province. It is 
in a semiarid, continental climate with moderate precipitation throughout the year, with 
up to 75 percent falling between April and September, and warm summers and cold dry 
winters. Precipitation data for the period of 1981 to 2010 for Fort Morgan report an 
average annual precipitation of 14 inches. Average July temperatures reach highs of 
89˚ Fahrenheit (˚F) and average lows of 58˚F. Temperatures in January reach average 
highs of 39˚F and lows of 10˚F. Elevation for the Project area varies between 4,300 to 
4,500 feet above sea level. (Western Regional Climate Center 2016; Williams and 
Chronic 2014). 
 

Hydrology 
The Project is within the Middle South 
Platte Sterling and Beaver Creek 
watershed. Jackson Reservoir and 
Empire Reservoir are the largest 
water bodies in the area 
approximately 20 miles to the 
northwest. Pawnee Raw Water 
Reservoir and evaporation ponds are 
1.6 miles north of the eastern Project 
boundary. Badger and Beaver Creek 
are east and west of the Project. The 
Fort Morgan canal crosses a small 
portion of the north boundary of the 
west Project area. Several other 
ditches, canals, and smaller ponds 
are near the Project area (Figure 3).  

 
Topography and Geology 
The Project is in the eastern High 
Plains of Colorado generally 
characterized by broad, open, gently 
rolling uplands dissected by streams. 
Beneath the plains is the Ogallala 
Formation composed of Tertiary sand, 
gravel and clay washed down from 
the Rocky Mountains. The Project is 
on the South Platte River terrace 

largely comprised of Cretaceous Pierre Shale atop older Mesozoic and Paleozoic rocks. 
The shale deposits are a productive resource for oil and gas extraction activities. 
 

Figure 3. Project hydrology. 
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Soils and Depositional Settings 
There are 12 soil types within the Project area (U.S. Department of Agriculture [USDA], 
Natural Resources Conservation Service [NRCS] 2022). Most of them are sand or 
loamy sand derived from noncalcareous eolian deposits that form on dunes and hills on 
zero to nine percent slopes. Some loams develop from wind re-worked alluvium found 
in interfluves and on terraces. The largest soil types in the Project area are Valent sand 
(52.2 percent), Valet-Duneland complex (23.3 percent), and Truckton loamy sand (12 
percent). Soil deposition can be greater than two meters.  
 
The highest potential for buried cultural materials near the Project area exists in the 
floodplain and near water resources. Due to high eolian activity in the Project area, 
subsurface cultural materials are likely and are often found in agricultural fields brought 
to the surface from tilling and other activities.  

 

Natural Vegetation and Wildlife 
The Project is in the High Plains ecoregion (Chapman et al. 2006). Vegetation is 
dominated by short to mid-grass prairie, pasture or cropland with some shrubs. Riparian 
areas are largely populated by cottonwood trees and other herbaceous plants. Animal 
species in the ecosystem include but are not limited to mule or white-tailed deer, fox, 
coyote, prairie-dog, rabbit, skunk, Bobwhite quail, mourning dove, hawks, owls, wild 
turkey, pheasants, snow geese and pronghorn. Rattlesnakes and bullsnakes are the 
common reptiles. Major fish species include carp, suckers, sunfish, minnow, and shiner 
species (NRCS 2008 and 2009). 
 
Present Built Environmental Setting 
The present built environment reflects modern land use patterns in the region. 
Development is predominantly related to agricultural and rangeland, transportation, 
utilities, and the oil and gas industry. Ranching and farming complexes, fences, 
transmission lines, feed yards, paved and unpaved roads, pipelines, and utility metering 
facilities comprise most of the modern structures and objects in the viewshed.  

Culture History 
The Project Area is in the upper Platte River Basin. The following discussion is based 
on Colorado Prehistory: A Context for the Platte River Basin (Gilmore et. al. 1999), 
Colorado Plains Historic Context (Mehls 1984), and Colorado History: A Context for 
Historical Archaeology (Church et. al. 2007). The pre-contact history of Native 
Americans in the Platte River Basin is divided into three major stages: Paleoindian, 
Archaic and Late Prehistoric. The Post-Contact period, the fourth stage, describes the 
dynamic interactions between Native Americans and non-Native Americans from early 
contact to the 20th Century. The stages are further subdivided into cultural periods, as 
discussed below, and presented in Table 1. 
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Table 1. Culture history of the Platte River Basin. 

Stage Period Date Range 

Paleoindian 12,040–5740 B.C. 

 

Clovis (12,040–9750 B.C.) 

Folsom (11,340–8720 B.C.) 

Plano (10,850–5740 B.C.) 

Archaic 5500 B.C.–A.D. 150 

 

Early Archaic (5500–3000 B.C.) 

Middle Archaic (3000–1000 B.C.) 

Late Archaic (1000 B.C.–A.D. 150) 

Late Prehistoric A.D. 150–1540 

 
Early Ceramic A.D. 150–1150 

Middle Ceramic A.D. (1150–1540) 

Post-Contact (Protohistoric) A.D. 1540–present 
 

Pre-Contact History 
During the Paleoindian Stage, people of the Platte River Basin hunted now-extinct 
megafauna, including mammoth. As the climate dried toward the end of the Pleistocene 
and the mega-fauna became extinct, people adapted their subsistence strategies. The 
Archaic Stage represents the transition from a big-game to small game procurement 
with increased emphasis on wild plant resources for subsistence. During the Late 
Prehistoric Stage, people became more sedentary, and the use of ceramic vessels was 
commonplace. The Post-Contact Stage (Protohistoric) is the time during which Native 
American populations, particularly on the Plains, migrated to new territories in reaction 
to external cultural pressures. Following the arrival in A.D. 1540 of the Spanish explorer, 
Coronado, and subsequent explorers, Native American culture was irreversibly altered 
through contact with these non-Native American cultures.  
 
Paleoindian Stage (12,040–5740 B.C.) 
During the late Pleistocene and early Holocene, Colorado was cooler and wetter than 
today. Now-extinct megafauna including mammoth, camel and sloth were plentiful. The 
majority of archaeological sites dating to the Paleoindian Stage are game kill and 
processing sites. Tool kits contain large, highly crafted, flaked-stone tools. This stage is 
subdivided into three periods: the Clovis period, the Folsom period, and the Plano 
period. 
 
The Clovis period is noted for its large, fluted lanceolate projectile points. To some 
extent Clovis projectile point distribution mirrors distribution of Pleistocene mega-fauna 
discoveries, suggesting that settlement patterns were partially dependent on the 
availability of large game resources (Schroedl 1991). Klein site (5WL1368) in Weld 
County consists of two Clovis points, a biface fragment, a modified cobble, and a 
chalcedony flake. Mammoth and horse remains were also found. The Dent site 
(5WL269), also in Weld County, has been studied since 1932 and has been interpreted 
differently through the years. More recent research indicates redeposited mammoth 
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bones have evidence of butchering and associated stone tools show heavy use wear, 
suggesting humans butchered mammoths in the bone bed (Gilmore et. al. 1999:57-61). 
 
The Folsom period, which represents the beginning of a transition to smaller-game 
hunting, is noted for smaller, pressure-flaked and fluted lanceolate dart points used to 
hunt bison antiquuas. The Folsom period coincides with an environmental transition 
between the Pleistocene and the Holocene. The Lindenmeier site (5LR13) is one of the 
better-known Folsom sites in Colorado. The site was an open camp and kill site. Faunal 
remains from the site clearly demonstrate people were relying on a diversity of animal 
species for food (Gilmore et. al. 1999:64). More recent comprehensive studies have 
shown, Folsom land use was also partly conditioned by more predictable resources 
such as water, stone resources, and wood (Andrews et al. 2008). 
 
Plano components are well represented within the Platte River Basin. During this time 
there is an increase in the number of animals killed at one time indicating coordinated 
hunting tactics and greater organization of participants. Although large game is still 
relied upon, smaller game and plant resources appeared to have a greater role in Late 
Paleo-Indian subsistence strategies (Gilmore et. al. 1999:69). Grinding stones first 
appear in the Plano period, though these are rare (Eighmy 1984:10). Tools continued to 
decrease in size and undergo morphological changes during the Plano period. 
Lanceolate and stemmed dart points are typical of Plano period sites. The Jurgens site 
(5WL53), 9 miles east of Greeley in Weld County, consists of three distinct activity 
areas: a long-term camp, a short-term camp, and a butchering area (Gilmore et. al. 
1999:77-78).   

 
Archaic Stage (5500 B.C.–A.D. 150) 
The cultural adaptations of the Archaic Stage coincide with the Altithermal, a warming 
and drying trend that resulted in environmental conditions like the present. Modern 
Holocene species replaced the earlier Pleistocene fauna, resulting in the diversification 
of plant resources and subsistence strategies. The Archaic Stage is subdivided into 
three periods: Early, Middle, and Late.  
 
Early Archaic sites are rare on the plains in eastern Colorado but include open camps 
and a bison kill site. The paucity of sites dating to the Early Archaic may also suggest 
population decrease or migration to more favorable resources (MacDonald 2012:59; 
Mulloy 1958). Most of the Early Archaic Colorado sites are found in the foothills and 
mountains (Gilmore et. al. 1999:102). The Slay Shelter (5WL44) contains an Early 
Archaic component, despite being heavily vandalized. Artifacts recovered include 
scrapers, a drill, gravers, bifaces, flake knives, and ground stone fragments (Gilmore et. 
al. 1999:105). 
 
The transition from Early to Middle Archaic is primarily characterized by technological 
change in projectile point morphology. The dominant side-notched types of the Early 
Archaic give way to the McKean and Oxbow types. Tool kits of the Middle Archaic 
period are diversified with more varieties of ground stone and smaller projectile points 
including stemmed and notched forms. In general, the population in the Middle Archaic 
appears to increase, with the most dramatic increase in the plains. Pit houses are 
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evident in the Middle Archaic, along with storage and fire pits. Another important 
development in the Middle Archaic is the appearance of stone circles, particularly in the 
Northwestern Plains. These circles were most likely “tipi rings,” where the stones were 
used to anchor a skin covered structure to the ground (Frison 1991:96). Dipper Gap 
(5LO101) is a stratified camp on top of a butte near Pawnee Creek in northwestern 
Colorado. The site contained abundant projectile points, knives, and scrapers. Drills, 
gravers. Perforators, ground stone, and hammer stones were also recovered (Gilmore 
et. al. 1999:118-120). 
 
People of the Late Archaic were highly mobile to accommodate more intensive bison 
hunting. During the Late Archaic bison hunting intensifies as evidenced by buffalo 
jump/kill sites. The increase of stone circles in the Late Archaic reflects an increase in 
portable, leather hide structures. Corner notched Pelican Lake points are common in 
the Late Archaic and found throughout the Great Plains. Late Archaic projectile points 
are large corner-notched and side-notched dart points. Grinding stones, butchered bone 
and bone tools, and floral remains are common on Late Archaic sites. The Merino site 
(5LO122) is bison kill and butchering location on the bank of the South Platte River. In 
addition to bison bones, bifaces, scrapers, a chopper, and ground stone were recovered 
(Gilmore et. al. 1999:134-137). 

 
Late Prehistoric (A.D. 150–1540) 
The Late Prehistoric is marked by a major technological change from the atlatl or spear 
thrower as the primary hunting implement to adoption of the bow and arrow. 
Archaeologically this is most visible in projectile point morphology. The larger dart points 
of the Late Archaic period are replaced by smaller, expedient projectile corner notched 
points suitable for hafting on arrow forshafts. Accompanying the technological change is 
a transition to a full-scale bison hunting culture on the plains. The occurrence of ceramic 
technology distinguishes Late Prehistoric sites from Late Archaic sites. The Late 
Prehistoric is divided into the Early Ceramic and Middle Ceramic periods. 
 
Although ceramic remains are relatively sparse, these remains provide another 
temporal indicator. Ceramics appear in the archaeological record toward the end of the 
Late Archaic and through the Late Prehistoric. Cord marked pottery formed into tall 
straight walled vessels is present along the South Platte Drainage during the Early 
Ceramic period. Flexed pit burials likely related to the Woodland mortuary horizon 
further east are also found in northeastern Colorado (Eighmy 1984: 18). Artifact 
assemblages at habitation sites are more complex than in previous periods, suggesting 
longer occupations and/or repeated use over time. In the middle Ceramic, permanent or 
even semi-permanent settlements are unknown. The population seems to decrease; a 
trend which continues into the fifteenth century. The Friehauf site (5MR472) in eastern 
Morgan County is a multi-component site containing deposits dating to the Middle and 
Late Archaic, Early and Middle Ceramic, and protohistoric periods (Gilmore et. al. 
1999:175-190). 
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Post-Contact (A.D. 1540–present) 
Native American had occupied the Americas for at least 12,000 years by the time 
European explorers arrived in the New World (Church et al. 2007:107). Explorers from 
the Old World entered a cultural landscape in flux. Plains Apachean groups had 
migrated south recently, crossing the Plains and arriving in the Southwest about 1525 
A.D. (Church et al. 2007:90). The Comanche arrived in Colorado in the early part of the 
eighteenth century. In response, the Apache moved out of the northeastern portion of 
Colorado, continuing their migration south (Church et al. 2007:91). During the 
eighteenth and nineteenth centuries, Cheyenne and the Arapaho tribes, who had been 
displaced from distant homelands much earlier, migrated to eastern Colorado (Church 
et al. 2007:92). The Kiowa and Pawnee also were present in eastern Colorado (Church 
et al. 2007:93).  
 
Early Exploration  
The Spanish were the first non-Native Americans in Colorado, appearing in the mid-
1600s and claiming the southern portion of the state as the northern frontier of New 
Spain. By the end of the seventeenth century French trappers and traders arrived from 
French Louisiana (Church et al. 2007:108). Native American in eastern Colorado had 
more initial contact with the northern fur traders than with the Spanish to the south. 
French fur trappers are thought to be the first non-Natives in northern Colorado (LCMP 
2008:9). The introduction of horses by the Spanish quickly altered Native American 
lifeways (Church et al. 2007:94). With the acquisition of horses, tribes played a more 
active role in the trade networks of the Plains, which included the Mountain Branch of 
the Santa Fe Trail in southern Colorado (Church et al. 2007:107).  
 
Transportation Networks 
The formation of the Oregon Territory and the California Gold Rush of 1849 led to an 
increase of non-Native Americans passing through what would become Colorado. 
Native Americans responded to the encroachment by harassing the travelers. The U.S. 
government, through a series of treaties with various tribes, created physical distance 
between tribes and emigrant trails to increase the safety of the emigrants. The 1851 
Treaty of Fort Laramie acknowledged Native American sovereignty of the plains and 
stipulated that tribes would receive annual payments in exchange for safe passage of 
travelers and allowing the government to build forts along the trails in their territory 
(Weimer 2022).  
 
In 1858, the Army developed an Indian path into a stagecoach route. This route would 
become the Colorado segment of the Overland Trail (Figure 4). In 1861, Colorado 
Territory was formed, three years after gold was discovered in Colorado (Colorado 
Encyclopedia 2019). As the presence of emigrants increased, conflicts with Native 
Americans intensified. During the summer of 1864, raids were so frequent the Army 
closed the trail along the South Platte, which resulted in cutting Denver off from the 
east. The anxious citizens of Denver increasingly demanded a military response to the 
“Indian threat.” Colonel John M. Chivington led the 3rd Colorado Calvary east from 
Denver in November of 1864. By the end of the month, Army scouts had located Black 
Kettle’s village on Sand Creek, near Fort Lyon. At first light, Chivington ordered his men 
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to attack the village. Black Kettle and his warriors were not in the village. The occupants 
were women, children, and old men. Most were slaughtered by Chivington’s men 
(Mehls 1984:27).  
 
In retaliation for the massacre at Sand Creek, Native Americans responded violently. 
The Overland Trail was targeted, specifically. Ranches, homesteads, and towns were 
burned. In response, the Army re-routed the Overland Trail to Fort Collins from the site 
of Fort Morgan. The Army built Camp Tyler to protect the new cut-off in 1865. Camp 
Tyler was renamed Camp Wardwell and then Fort Morgan. 
 

 

Figure 4. Stage Stations Along the Overland Trail, Colorado-Wyoming: 1862-1868. U.S. Forest Service. 

Nineteen companies from 11 regiments served at the mud-and-log fort, including a 
contingent of “Galvanized Yankees,” who were former Confederate soldiers. By 
pledging loyalty to the Union, these soldiers were freed and then sent to outposts in the 
unsettled west. They fought alongside Union soldiers. Relative peace was maintained 
until 1868 (Mehls 1984:28). After the Medicine Lodge Treaty of 1867, most of the 
Cheyenne and Arapaho in Colorado were re-located to present-day Oklahoma and Fort 
Morgan was abandoned. In 1868, the buildings were auctioned off. Interstate 76 and 
Highways 34 and 287, north of Fort Collins generally follow the Overland Trail route 
(Figure 5).   
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Railroads and Settlement 
In 1882, the Chicago, Burlington & Quincy Railroad and the Union Pacific Railroad laid 
tracks through what would become Fort Morgan. Two years later in 1884, Abner Baker 
platted the town of Fort Morgan. Baker was one of the founders of the Union Colony 
(today known as Greeley), an agricultural community northwest of Fort Morgan. He 
envisioned an agriculturally centered community at Fort Morgan, as well. Baker 
completed Fort Morgan’s first agricultural ditch within a year of platting the town. The 
Chicago, Burlington & Quincy Railroad built its first depot in Fort Morgan in 1884. The 
depot was on the block east of Main St. and contained passenger and freight depots. 
Within two years of building the depot, Fort Morgan had a general store (owned by 
Abner Baker), a bank, a hotel, a restaurant, a drug store, a livery, a barber shop, and 
hardware and dry goods stores (Campell 2022). 
 
Brush and Wiggins are towns in Morgan County that grew around the railroads. Brush, 
east of Fort Morgan, was established in 1883 as a cattle shipping station. The Chicago, 
Burlington & Quincy Railroad built its Corona depot in 1882. The depot was 
approximately 15 miles west of Fort Morgan. By 1906, homesteaders had formed the 
Long Meadow community and named the town around the Corona depot, Wiggins 
(Campell 2022). 
 

Figure 5. Modern road map with cities. 
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Early High Plains Irrigation and Farming to 1900 
Commercial agriculture on the eastern plains of Colorado began in response to the gold 
rush and the influx of people. Expanding transportation networks enabled farmers to get 
the produce to market in the business centers along the Front Range and into mining 
camps in the mountains. In 1859, David Wall dug ditches to bring water from Clear 
Creek to his vegetable farm near Golden, marking the beginning of irrigation along the 
Front Range (Mehls 1984:63). 
 
To attract farmers and ranchers to immigrate west, U.S. legislators passed the 1842 
Preemption Act that allowed the purchase of 160 acres of land at $1.25 per acre. 
Twenty years later, the Homestead Act of 1862 allocated title of 160 acres to individuals 
who paid the patent fees and “proved up” within five years (Mehls 2006:3). The U.S. 
Government and farmers soon realized larger tracts of land would be required for 
successful farming in the semi-arid region. The U.S. Government enacted the Timber 
Culture Act of 1873 to encourage the planting of trees. Individuals would receive 160 
acres if they planted 40 acres of trees and kept them alive for 10 years. The act was 
amended, eventually, from 40 acres to 10 acres. The Desert Land Act of 1877 further 
encouraged settlement and irrigation of the eastern plains of Colorado. With this act, 
individuals could claim up to 640 acres at $1.25 per acre if they irrigated the land within 
three years (Mehls 1984:63-64). 
 
The first attempt to irrigate large tracts of land was conducted by the Union Colony in 
Greeley in 1871 with the irrigation of 200 acres. Due to a particularly dry year in 1874, 
farmers in Fort Collins who were upstream of the Union Colony used almost all the 
water from the Cache La Poudre, which provided water to the Union Colony. Tensions 
between the farmers escalated but resulted in an agreement to a “first-in-time, first-in-
right” system of priorities for use. Colorado’s doctrine of prior appropriation for water 
rights was established as a result. This doctrine was incorporated into Colorado’s first 
constitution (Mehls 1984:63). 
 
Fort Morgan and Brush were heavily reliant on water from the South Platte to irrigate 
crops. Farmers were able to draw water from the South Platte through a system of 
ditches. County-wide, 2,643 acres of grain crops and 2,823 acres of alfalfa were 
irrigated in 1890. Cropland increased slowly, as did the population, until 1906 when the 
Great Western Sugar Company opened factories in Fort Morgan and Brush. Within four 
years, Fort Morgan’s population grew to 2,800 (Campell 2022). 
 
Post-1900 Agriculture, Dryland Farming 
Changes in federal land policy and scientific innovations renewed efforts to farm the 
marginal, dry land of the Plains. Between 1905 and the 1930s, a Russian variety of 
wheat became the primary crop in eastern Colorado. Technological innovations, 
including new types of plows and gasoline engines, enabled small families to harvest 
large tracts of land. In response to public pressure, the U.S. Congress revoked the 
Timber Culture and Desert Land Acts. In 1909, Congress passed the Enlarged 
Homestead Act, which increased claimed acreage to 320. Following World War I, the 
acreage an individual could claim increased to 640 acres under the Stock raising 
Homestead Act. These land acts fueled a boom in Plains agriculture (Mehls 1984:104).  
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In 1899, approximately 1,000 acres of sugar beets were planted in Colorado; however, 
by 1928, 209,835 acres of sugar beets had been planted. 19,324 acres of beets had 
been planted in Morgan County that same year. The Great Western Sugar Company 
factories in Fort Morgan and Brush turned the beets into refined sugar. Many Germans 
from Russia migrated to Fort Morgan to work the beet fields. They were familiar with the 
crop and farming, so it was a natural fit. The Germans contributed to the community and 
eventually became landowners. Over time, they turned to Mexican migrant laborers to 
tend the fields, which initiated a new wave of immigrants (Colorado Encyclopedia 2019).  
 
Dryland farming was popularized by promoters between 1910 and 1920 (Mehls 
1984:104). During these years, land was consolidated under single ownership and 
farms expanded. Organizations such as the Transmissouri Dryfarming Congress (also 
known as the International Dryfarming Congress), formed to provide solutions to dryland 
farmers’ needs. The headquarters for the Transmissouri Dryfarming Congress was 
Colorado Springs until 1912 when it was moved to Lethbridge, Canada. This group met 
annually to discuss farmers’ experiences and worked to introduce new systems and 
techniques to ensure better crop production. Federal funds became available to set up 
experiment stations in 1902 and helped to create 28 stations in the Great Plains region 
of the United States (Brengle 1982). 
 
Following the end of World War I, which brought a drop in crop prices, many farmers 
and farming communities failed economically. One such community was Deerfield, an 
African American farming community east of Greeley. More than 60 families had moved 
to the Deerfield vicinity as part of a utopian social experiment envisioned by founder 
Oliver T. Jackson. As crop prices dropped and a drought set in, families were unable to 
support themselves. By the 1930s with the onset of the Great Depression, few families 
remained at Deerfield (Mehls 1984:105). Communities throughout eastern Colorado 
were equally affected. 

Previous Work 
AK Pioneer Consulting (AKPC) received an official site file records search through the 
Office of Archaeology and Historic Preservation (OAHP) Compass database on July 7, 
2022 (file search No. 24789) as part of the desktop review for the Project. The request 
identified cultural resources within one mile of the Project study area.  
 
Twelve previous cultural resource inventories have been completed and 12 sites have 
been recorded within one mile of the Project area. Nine of the inventories cross the 
Project area. Projects include renewable energy, oil and gas, and transmission line 
inventories (Table 2). Of the 12 recorded sites, four are officially eligible or field eligible 
(Table 3). Three are segments of the Fort Morgan Canal and the fourth is the Beaver 
Creek to Hoyt Transmission Line. The remaining sites are officially not eligible or field 
not eligible. Four sites are in the Project area: the Fort Morgan Canal (5MR.480), the 
Beaver Creek to Hoyt Transmission Line (5MR.698), and two archaeological sites 
(5MR.694 and 5MR.891). The two archaeological sites are not eligible for NRHP listing. 
Previous inventories and unrestricted sites are mapped in Figure 6. 
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Table 2. Previous cultural inventories within one mile of the Project 

Document 
No. 

Name Acres 

MC.E.R123 A Class III Cultural Resource Inventory of the Beaver Creek to Big 
Sandy Line Pole Replacement Project in Lincoln, Morgan, and 
Washington Counties, Colorado 

15.8 

MC.E.R50 Cheyenne Plains Gas Pipeline Company Cheyenne Plains 226a-30 
(Inch) Pipeline: Cultural Resource Inventory and Test Excavations 
Weld, Morgan, Washington, Yuma, and Kit Carson Counties, 
Colorado and Sherman, Wallace, Logan, Scott, Lane, Finney, 
Hodgeman, Ford, Kiowa Counties, Kansas (Plus Appendices) and 
Additional Surface Inventory Addendums 1, 2, 3, 4, 6, 7, 9, 10, 12, 
14, 15 

5,961.8 

MC.E.R80 Class III Cultural Resource Inventory of the Beaver Creek-Hoyt-
Wiggins-Erie Transmission Line Rebuild Project in Morgan and Weld 
Counties, Colorado and Addendum to Class III Cultural Resource 
Inventory of the Beaver Creek-Hoyt-Wiggins-Erie Transmission Line 
Rebuild Project in Morgan and Weld Counties 

2,412.5 

MR.E.NR11 Cultural Resource Inventory of Segments of the Windy Hill Pipeline, 
Morgan County, Colorado 

67.5 

MR.E.R11 Class III Cultural Resource Inventory for the Unocal Windy Hill Gas 
Pipeline Corridor Morgan County, Colorado Addendum II: Pipeline 
Corridor Study 

79.5 

MR.E.R15 Class III Cultural Resource Inventory of the Proposed Windy Hill 
Pipeline Extension and Realignment Morgan County, Colorado 

231.4 

4MR.E.R6 Colorado Interstate Gas Company Pawnee Lateral: Cultural 
Resource Inventory, Morgan County, Colorado 

75 

MR.R.R15 Intensive Cultural Resource Survey of Proposed Badger Creek Farm 
Inc. NCWCD Inclusion, Morgan County, Colorado 

390 

MR.SC.NR178 Morgan County Limited-Results Cultural Resource Survey Report on 
Private Lands 

154 

MR.SC.NR46 Morgan Limited-Results Cultural Resources Survey Form on Private 
Lands for B & C Dairy 

2 
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Document 
No. 

Name Acres 

MR.SC.NR49 Morgan Limited-Results Cultural Resources Survey Form on Private 
Lands for Allyn & Bradley Wind 

6 

MR.SC.NR96 Morgan Limited-Results Cultural Resources Survey Report on Private 
Lands for Allyn and Bradley Wind 

10 

 
 

Table 3. Sites within one mile of the Project. 

Site ID Site Name OAHP NRHP Status* In Project 
area (Y/N) 

5MR.480 Fort Morgan Canal Officially eligible Y 
5MR.480.3 Fort Morgan Canal Officially eligible N 
5MR.480.4 Fort Morgan Canal Officially not eligible N 
5MR.480.7 Fort Morgan Canal - Segment Field eligible N 
5MR.694 Historical 

Archaeology>Archaeological 
Officially not eligible 

Y 

5MR.695 Beaver Creek To Big Sandy 
Transmission Line 

Officially not eligible 
N 

5MR.698 Beaver Creek To Hoyt 
Transmission Line 

Field eligible 
Y 

5MR.735 Archaeological Field not eligible N 
5MR.805 Archaeological Field not eligible N 
5MR.861 Archaeological Field not eligible N 
5MR.862 Historical Archaeology Field not eligible N 
5MR.891 Historical Archaeology Officially not eligible Y 

   *Notes:  
 Officially eligible or not eligible -OAHP determination.  
 Field eligible or not eligible- Consultant recommendation only, no record of OAHP concurrence.  
 Field needs data- Consultant did not have enough information to evaluate the resource for the NRHP. 
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Figure 6. Project file search results. 
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Historic Maps and Aerials 
General Land Office (GLO) survey plats for T2N, R56W; T3N, R56W; and T3N, R57W 
were researched for evidence of human modifications to the landscape. No trails, 
structures or other human modifications were illustrated on the GLO survey plats 
reviewed. The 1965 Miller Ranch, CO. and the 1963 Round Top, CO. USGS 7.5’ topo 
quads were reviewed (Figures 7 - 9). The Beaver Creek to Hoyt Transmission Line 
(5MR.698) trends northeast-southwest through Sections 25, 29, 30, and 35 on the 1963 
Round Top, CO. USGS 7.5’ topo quad. Additional mapped features include pipelines, 
transmission lines, windmills, and two-track and improved road segments. Some of the 
roads and transmission lines shown on these maps are evident today in aerial imagery. 
 

 
Figure 7. 1963 Round Top, CO. USGS 7.5’ topo, west half of the Project area (purple line is Project boundary). 

 

 
Figure 8. 1963 Round Top, CO. USGS 7.5’ topo, northeast portion of the Project area (purple line is Project boundary). 
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Figure 9. 1965 Miller Ranch, CO. and the 1963 Round Top, CO. USGS 7.5’ topo, southeast portion of the Project area (purple 

line is Project boundary). 

 
Aerial Imagery 
Review of historic aerial imagery from 1962 identified 15 historic (older than 50 years) 
features (green pins shown in Figure 10) within or near the Project boundary. Most of 
these features are ranching structures, buildings, and corrals. Four historic ranches 
were identified within or adjacent to the Project. In addition to these features, three 
county roads are also shown in these images and are considered historic resources by 
Colorado OAHP guidelines. Comparison of the historic aerial and recent imagery from 
ESRI Wayback World Imagery dated February 2022 show that most of these historic 
features are still present to some extent today (Figures 11 – 18). Features 9 – 10 and 
13 – 15 are no longer evident on recent aerial imagery.  
 
Review of aerial imagery does not provide a full survey of existing historic cultural 
features that may exist and should be considered a cursory overview of historic 
resources within the study area. None of the historic features or county roads have 
been recorded or evaluated for the NRHP. Their historical significance is unknown 
currently. A portion of the Project area has been utilized as agricultural fields or 
rangeland from prior to 1956 to present (Historicaerials.com). 
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Figure 10. Historic features identified in 1962 historic aerial. 
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Figure 11. Remains of historic ranch (1962 map feature #1)  

 
Figure 12. Historic structures (1962 map feature #2 and #3). 

 
Figure 13. Historic ranches (1962 map feature #4 and #5, 

purple line is Project boundary). 

 
Figure 14. Historic corral (1962 map feature #6). 

 
Figure 15. Historic corral/watering tank (1962 map feature 

#7). 

 
Figure 16. Historic corral/watering tank (1962 map feature 

#8). 
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Figure 17. Historic watering tank (1962 map feature #11). 

 
Figure 18. Historic ranch (1962 map feature #12). 

Viewshed Analysis 
A viewshed analysis was conducted to determine the visibility of the Project from 
important cultural resources or features within five miles of the Project boundary. The 
analysis is limited to NRHP eligible cultural resources, historic markers, landmarks, or 
other historic sites (districts or parks) where historic setting is an important part of their 
NRHP significance or scenic value is important to the public experience of the historic 
place. Viewshed maps were created for each location using the Viewshed Analysis tool 
in ArcGIS Pro. Topographic data from USGS 10-meter digital-elevation models (DEMs) 
were used to identify changes in elevation across the Project area. A five-mile zone was 
defined to capture areas of visibility from a location assuming eye-level height to be 5.2 
feet for the average person (observer). Areas of the viewshed map with a color 
overlayed on the topographic map indicate areas of the Project that are visible to the 
observer from that location. The analysis does not include documentation of the existing 
scenic landscape beyond what can be observed through available online imagery. The 
viewshed results should be considered conservative because it can include the smallest 
part of the Project, such as a tip of a fence or utility pole, that can be seen and does not 
consider screening that may exist from buildings or vegetation. It also does not address 
attenuating factors such as distance, haze, humidity, background landscape, or other 
atmospheric or weather conditions that may make the Project less visible. These factors 
can be addressed through visual simulation techniques that were not part of the scope 
for this analysis.  
 
During historic research conducted for this report, 14 NRHP listed resources and two 
historical markers were identified within five miles of the Project (Figure 19). All these 
resources are within Fort Morgan or Brush. The resources in Fort Morgan include the 
Rainbow Arch Bridge, Fort Morgan Power Plant Building, Lincoln School, Fort Morgan 
State Armory, Morgan County Courthouse and Jail, Fort Morgan City Hall, U.S. Post 
Office—Fort Morgan Main, Farmers State Bank Building, Sherman Street Historic 
Residential District, and the Fort Morgan and Old Fort Morgan Historical Markers. The 
resources in or near Brush include All Saints Church of Eben Ezer, Rankin Presbyterian 
Church, German Evangelical Immanual Congregational Church, Central Platoon 
School, and Knearl School. Using Google Earth’s Street View tool, views of the Project 
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from all these resources are blocked or screened by buildings, trees, or other objects. 
No viewshed analysis was conducted from their locations.  
 

 
Figure 19. NRHP listed sites and historical markers within five miles of the Project. 
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In addition to the NRHP listed sites, three other cultural resources were considered for 
analysis. They are the Overland Trail (historically located along the South Platte River), 
SH 71, and SH 34. To date, there are no known remnants of the Overland Trail 
recorded within five miles of the Project. It is likely that most of the trail has been 
destroyed by development or changing course of the South Platte River over time. Any 
views from trail segments that may exist would likely be blocked and screened by 
buildings or vegetation. Therefore, a viewshed analysis was not conducted from the 
historic route of the trail. SH 71 is approximately two miles east of the Project. The 
highway is not considered eligible for the NRHP (Mead and Hunt and Dill Historians 
2016). Therefore, a viewshed analysis was not conducted for SH 71. SH 34 is between 
2.25 and 3.5 miles north of the Project boundary. The eastern segment of the highway 
through Fort Morgan and Brush was constructed in the early 1920s. The highway was 
determined eligible for the NRHP in 2016 and is considered significant as an 
engineered route and a farm-to-market route connecting agricultural towns and railroad 
shipping centers at Greeley and other community hubs on the eastern plains (Mead and 
Hunt and Dill Historians 2016).  
 
There is approximately eight miles of SH 34 between Fort Morgan and Brush. Four 
observation points spaced approximately 2.25 to 2.5 miles apart along SH 34 were 
selected for viewshed analysis for the Project (Figure 20). Views from the highway 
toward the Project are generally open, flat, with scattered obstructions from highway 
signs, buildings, and trees. The viewshed analysis shows that a good portion of the 
northwest area of the Project is visible from the highway from at least one (tan color) 
location and a small portion from all four locations (dark red color). The southeast area 
of the Project is much less visible. Views from the highway are likely to be somewhat 
attenuated with distance and will be intermittent as people are traveling east and west. 
The Project is not likely to have an adverse effect on its current setting and would not 
impact the property’s NRHP significance. 
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Figure 20. SH 34 viewshed map. 
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Summary and Recommendations 
NextEra is proposing to develop a solar energy facility approximately 4.5 miles 
southeast of Fort Morgan on private land in Morgan County, Colorado. The study area 
for the Project is approximately 11,844 acres.  
 
AKPC completed this desktop diligence study of the Project to identify cultural 
resources within one mile of the proposed Project. Evaluation included a search of site 
files, records, technical reports, and map files from the OAHP on-line database, listings 
on the NRHP, state and national historic landmarks, aerial photographs, historic GLO 
plat maps, and historic USGS topographic maps.  
 
The OAHP records search identified 12 previous inventories and 12 cultural resources 
within one mile of the Project. Most of the Project area has not been previously 
surveyed. Four sites were identified within the Project area: the Fort Morgan Canal 
(5MR.480), the Beaver Creek to Hoyt Transmission Line (5MR.698), and two 
archaeological sites (5MR.694 and 5MR.891). The two archaeological sites are not 
eligible for NRHP listing. The Fort Morgan Canal and the Beaver Creek to Hoyt 
Transmission line are officially eligible for the NRHP. If these resources are not avoided, 
the Project has the potential to impact their physical integrity and NRHP significance.  
 
The Beaver Creek to Hoyt Transmission Line (5MR.698), pipelines, transmission lines, 
windmills, and two-track and improved road segments were identified within the Project 
area in the historic map review. Review of historic aerial imagery from 1962 show four 
historic ranches, eight other historic building and corral features, and three county 
roads. Three of the roads are now known as CR 22, CR 24, and CR N.7. Except for the 
transmission line, the historic features identified in the historic map and aerial imagery 
review have not been recorded or evaluated for the NRHP. Significant impacts to the 
historic county roads are expected to be low. However, the integrity or historic condition 
of the ranch properties and other historic features is unknown. Some of these resources 
may be impacted or destroyed by the Project.  
 
A viewshed analysis was conducted for NRHP eligible cultural resources, historic 
markers, landmarks, or other historic sites (districts or parks) within five miles of the 
Project. Fourteen NRHP listed resources, the Overland Trail, SH 71, and SH 34 are 
within the file mile radius. Based on views of the Project and NRHP eligibility status, 
only SH 34 was identified for the analysis. The results of the analysis show that there 
may be views of the northwest Project area from the highway between Fort Morgan and 
Brush, but the views are likely to be intermittent and blocked at times by buildings, 
vegetation, and other objects. The Project is not likely to have an adverse effect on its 
current setting and would not impact the property’s NRHP significance. Visual 
simulation techniques would confirm this conclusion and assumptions made about the 
existing viewshed from online imagery sources.   
 
Per land use regulation Chapter 3-305(3)(b)(v) (a.vii) and Chapter 5, Section IX.11 of 
their 2008 Comprehensive Management Plan, Morgan County requires the identification 
and protection of unique areas of historic or archaeological importance. Without cultural 
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resource inventory (pedestrian survey) of the ground disturbance area for the Project, it 
is impossible to know if other significant cultural resources exist within the Project area 
or if the historic structures and features identified in this study are significant. Cultural 
inventory is generally not required for projects developed on private land with no federal 
nexus. This report serves to document known cultural resources near the Project and 
assists Morgan County in determining if further work is required.  
 
Recommendations 
AKPC recommends avoiding impacts to the physical integrity of the Fort Morgan Canal 
and the Beaver Creek to Hoyt Transmission line during construction, maintenance, and 
operation of the Project.  
 
Due to disturbance from decades of agricultural and rangeland activity within the Project 
area, intact cultural artifacts or features may not be present on the ground surface. 
However, they may exist subsurface below the plow zone. Therefore, AKPC 
recommends following an Inadvertent Discovery Plan (IDP) that outlines the process 
and procedures should unanticipated resources be discovered during construction. Per 
the IDP, an archaeologist should be consulted for cultural remains (not human) and a 
paleontologist should be consulted for fossil remains discovered during ground 
disturbing activities. If suspected human skeletal remains are discovered, the Morgan 
County coroner and the sheriff should be notified immediately.  
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South Platte Energy Storage 
Maintenance Plan 
Updated January 13, 2023 
 
 
 
South Platte Energy Storage is a 250 MW/ 4 Hour Battery Energy Storage System (BESS) facility located in 
Colorado.  This facility will consist of a 345 KV substation, 100 inverters, 400 battery containers and 200 
Battery container augmentation blocks (future expansion capability). 
 
NextEra Energy’s geographic presence allows us to optimize staffing where appropriate.  We leverage 
synergies across sites and as a result resources can be pulled from nearby sites. The O&M budget reflects 
PGD’s centralized, “fleet wide” approach to ensure standardization and low operating costs, while enabling 
new generation assets to be integrated seamlessly into our fleet.   
 

Facility Technical Specifications 
 

Site Name Capacity Battery 
Mfg 

Battery 
P/N 

Inverter 
Mfg 

Inverter 
P/N 

South Platte Energy Storage 250 MW/ 4 Hour  CATL EnerC TBD TBD 

 
 

Long Term Maintenance Analysis 
 
An analysis was completed to determine the Long Term Maintenance requirements for the South Platte 
Energy Storage facility thru 2055.  Consideration was given to both preventive and corrective maintenance 
requirements as well as environmental conditions. Below are the underlying approach and major 
assumptions considered in developing the Maintenance Plan:  
 

• Spare parts usage rates for all components were reviewed including comparison to other NEER BESS sites 
and are consistent  

• Low-probability, high-impact events such as inverter or battery container replacements are not included 
in the P50 O&M budget 

• NextEra Energy leverages a fleet wide inventory stock to improve reliability and reduce cost 

• Replacement parts are budgeted as items and are pulled from the initial spare parts inventory. In 
addition, replenishment of spare parts for inverters and battery containers (post-warranty) are also 
included in the budget  

• NextEra Energy performs a Mean Cumulative Failure analysis on key components for spare parts 
assumption validation 

• NextEra Energy assumes a repair, refurbish, and replace approach to maintaining the site based on 
current component pricing 

• Assumes NEER’s Iowa Repair Facility (IRF) will be used to refurbish components post warranty 
o Provides annual reduction in component costs over retail pricing beginning 2025 

• Assumes existing assigned labor FTEs will manage the Maintenance Plan on a daily basis 
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• Assumes following improvement initiatives will be implemented: 
o Using Drones for IOW (inspection of watch) and improving detection of solar field thermal 

inspections 
o Using AI to improve predictive maintenance  
o Using a centralized work scheduling platform and work automation 
o DC field abnormality detection initiatives    

• No extended warranties are assumed 

• Replacement of battery modules is limited to historical breakage rates  
 

Conclusion 
 
Based on the analysis, a comprehensive Maintenance Plan for South Platte Energy Storage was developed. 
The BESS facility will be maintained in accordance with industry standards (exceeded in some cases) and can 
be achieved well within the annual O&M budget. 
 



  

 

 

 

  

 

 

 

 

 

Appendix L: Fire Mitigation Plan 

  



Fires involving battery storage systems are rare. Our energy storage projects 
are engineered to meet the highest standards of safety and fire protection.

 » Energy storage systems typically consist of racks of batteries, not unlike the kind used in common 
electronic devices like laptops and smart phones

 » Batteries contain organic material that may be flammable, but only in rare and extreme conditions

 » Each battery is continuously monitored by an on-site system to automatically detect abnormal 
conditions and stop operations, if needed

 » An off-site, 24-hour control room with trained technicians also constantly monitors each site and can 
remotely shut down the facility, if needed

 » All of the battery module designs included in our facilities undergo rigorous industry testing and 
certification related to fire safety, in order to minimize the risk that a failure of any single battery cell or 
module spreads to adjacent batteries or other equipment

 » Each storage facility is equipped with its own air conditioning or cooling system 
to ensure it operates within the ideal temperature range

 » Our company will coordinate with first responders and fire officials to safely 
extinguish any fire and dispose of any damaged materials in compliance  
with local, state and federal regulations

108446

Fact Sheet

Battery Energy Storage Systems and fire safety

Our company operates a cutting-edge battery testing facility in Riviera 

Beach, Fla. Here, we study battery performance to help optimize our 

maintenance and replacement schedules for our battery storage systems. 

While lithium ion batteries are the most commercially viable technology 

today, we are also evaluating other battery chemistries and technologies to 

continue to advance this growing industry.

BATTERY TESTING 
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BATTERY ENERGY STORAGE SYSTEMS (BESS) EMERGENCIES
QUICK REFERENCE GUIDE

Initial Response Actions:

Conduct an Initial Scene Assessment as well as:

1.  IDENTIFY the location and type of system

2.  SHUTDOWN the BESS if necessary

3.  WATCHOUT for high voltage & other hazard

IDENTIFY SHUTDOWN WATCH OUT

LABELS:

Battery Disconnect

Emergency Stop (ESTOP)

Battery Room

COMPONENTS:

Battery racks or cabinets

Gas detection equipment

SDS’s

If system is on fire or other life safety/property 
hazard exists

Locate emergency stop, disconnect or 
circuit breaker

Shutdown the BESS

Stay away from open bus bars (shock hazards)

Monitor for re-ignition with thermal imaging 
camera (TIC)

Look for electrolyte spills

Monitor air for toxic/flammable gases

Ventilate as required
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BATTERY ENERGY STORAGE SYSTEMS (BESS) EMERGENCIES
QUICK REFERENCE GUIDE 

General Warning and Cautions

In the event of damage or fire involving battery energy storage systems (BESS): 

• Always assume the batteries and associated components are energized and fully charged.

• Safety Data Sheets (SDS) can provide important information regarding battery chemistry

• Exposed electrical components, wires, and batteries present potential shock hazards.

• During incidents involving a BESS, responders should follow the steps: IDENTIFY, SHUTDOWN, WATCH OUT

• Wear all PPE and look away when operating disconnects to protect against arc flash injuries.

• Locate building personnel responsible for the system and/or locate emergency contact numbers.

• Be prepared to control HVAC systems to prevent spread of smoke and toxic/flammable gases

ALARM ACTIVATIONS FIRES

Overheated Batteries/Gas 
Sensor Activation Electrolyte Spill Small Fires Large Fires

• Shutdown of system may not be 
required, especially if critical systems 
will be disabled

• Monitor battery for potential ignition 
with thermal imaging camera (TIC)

• Check for deformities or bulging 
of batteries

• Check for electrolyte spills

• Monitor for toxic\flammable 
gas release, ventilate the area 
as necessary

• Turn over incident to a qualified, 
responsible party for additional 
monitoring

• Spill may not be visible if batteries 
are mounted inside a cabinet

• Ventilate battery room as necessary

• Check safety data sheet for specific 
hazards and mitigation information

• Wearing PPE with SCBA, contain 
the spill (ensure compatibility with 
spilled product)

• Neutralize & absorb corrosive liquids 
(only by qualified personnel)

• Decontaminate PPE

• Turn over incident to a qualified, 
responsible party for additional 
monitoring

• SHUTDOWN\ESTOP entire system

• Control ventilation of smoke and 
toxic gases

• If applicable, use a dry chemical 
extinguisher to extinguish the fire

• Do not overhaul electrical components

• Check for electrolyte spills

• Monitor battery for re-ignition

• Turn over incident to a qualified, 
responsible party for additional 
monitoring

• SHUTDOWN\ESTOP entire system

• Control ventilation of smoke and 
toxic gases

• Secure an adequate water supply

• Extinguish the fire using a fog pattern 
from a sufficiently sized hose line 
(Except Sodium Sulfur BESS)

• Do not overhaul electrical components

• Check for electrolyte spills

• Monitor battery for re-ignition

• Turn over incident to a 
qualified, responsible party 
for additional monitoring
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1.0 Introduction / Project Description 

This Decommissioning Plan (“Plan”) has been prepared for the South Platte Battery Energy 

Storage System in accordance with Morgan County Resolution No. 2022 BCC 017. The purpose 

of the Plan is to describe the means and methods that can be used to remove all structures, 

foundations, underground cables, and equipment and to reclaim and restore the land altered 

during the construction and operation of the solar project to its predevelopment condition to the 

extent feasible.  

The South Platte Battery Energy Storage System (Facility) has a capacity of 1488-megawatt 

hours (MWh) and a storage duration of four hours. The Facility is proposed by South Platte 

Solar, LLC (Applicant) in Morgan County, Colorado to support a solar collector facility. Upon 

completion, the BESS will consist of batteries, battery containers, pad-mounted inverters and 

transformers, underground collection lines, Conex boxes, access roads, and fencing. The Facility 

is located on approximately 20 acres. 

2.0 Proposed Future Land Use 

Prior to the development of the Facility, the land use of the project area was primarily shrubland 

and grassland. After all equipment and infrastructure is removed during decommissioning, any 

holes or voids created by poles, concrete pads, and other equipment will be filled in with native 

soil to the surrounding grade, and the site will be restored to pre-construction conditions to the 

extent practicable. All access roads and other areas compacted by equipment will be 

decompacted to a depth necessary to ensure drainage of the soil and root penetration prior to 

fine grading and revegetation to match preconstruction conditions. Please refer to Section 3.2 

for a detailed description of reclamation activities. 

3.0 Decommissioning Activities 

Decommissioning of the BESS will include removing the batteries, battery containers, steel 

foundation posts and beams, inverters, transformers, underground cables and lines, equipment 

pads and foundations, equipment cabinets, and ancillary equipment. The civil facilities, access 

road, security fence, and drainage structures and sedimentation basins are included in the 

scope. Standard decommissioning practices will be utilized, including dismantling and 

repurposing, salvaging/recycling, or disposing of the solar energy improvements.  

During decommissioning, the landowners will be consulted to identify the extent and type of 

work to be completed. Some Facility infrastructure, such as the access roads, may be left in place 

at the landowners’ requests.  Underground utility lines, if deeper than a depth agreed to in 

landowner agreements or 24 inches below ground surface elevation, may be left in place to 

minimize land disturbance and associated impacts to future land use.  

Decommissioning will include the removal and transportation of all project components from 

the Facility site. All dismantling, removal, recycling, and disposal of materials generated during 

decommissioning will comply with rules, regulations, and prevailing Federal, State, and local 

laws at the time decommissioning is initiated and will use approved local or regional disposal or 

recycling sites as available. Recyclable materials will be recycled to the furthest extent 
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practicable. Non-recyclable materials will be disposed of in accordance with State and Federal 

law. 

3.1 Decommissioning of Project Components 

3.1.1 Batteries and Battery Containers 

Regulatory Considerations Regarding the Batteries: 

The Applicants cannot provide the regulatory requirements applicable to BESS 

decommissioning at the time of decommissioning (i.e., 30 years in the future). However, with 

respect to BESS decommissioning, the Project Owner will comply with the then current 

applicable rules and regulations. 

Lithium-ion battery cells are typically constructed with non-hazardous materials such as cobalt, 

aluminum, nickel, copper and graphite. However, currently the United States Environmental 

Protection Agency (“EPA”) has guidelines for responsible disposal and recycling of lithium-ion 

batteries that have reached end of life (Title 40 Code of Federal Regulations Part 273: Standards 

for Universal Waste Management) These Universal Waste Regulations ensure that, among other 

requirements, the battery cells will not be disposed of in a municipal landfill. 

As the “generator” of such Universal Waste, the Project Owner will adhere to both applicable 

Universal Waste Regulations provided by the EPA as well as any applicable United States 

Department of Transportation requirements associated with shipping the battery modules to the 

recycling facility.  The Project Owner will engage a licensed battery recycling location to arrange 

for disposal of the batteries in accordance with applicable state and federal regulations. 

Permits, Certifications, and Training Required for Personnel Involved in the Decommissioning: 

The Applicants cannot provide the regulatory requirements applicable to BESS 

decommissioning at the time of decommissioning (i.e., 30 years in the future). However, prior to 

commencing decommissioning, Project Owner and/or or their designee/subcontractor will 

ensure that all personal on-site during the decommissioning process have received a site-

specific safety briefing and are aware of all electrical shock and arc flash risks, particularly when 

working within the battery containers. Hazmat training will be conducted for all personnel 

handling lithium-ion batteries during the process, subject to their job function per Code of 

Federal Regulations (CFR) section 172.704 or then applicable regulation. Only qualified 

electricians will be utilized for the disconnection and removal of battery modules from 

individual battery racks. As a handler (and storage) of universal waste, Project Owner and/or or 

their designee/subcontractor shall have an EPA Identification Number as required by 40 CFR 

273.32 or then applicable regulation. Additionally, Lithium-ion batteries are classified by the US 

Department of Transportation (DOT) as Class 9 hazardous materials. All requirements related 

to the packaging, labelling and transportation contained in the Code of Federal Regulations, 

Title 49, Subchapter C, Parts 171-180, will be followed. 

State of Charge at Decommissioning: 

The battery facility will be fully discharged to the minimum state of charge required for removal 

and safe transportation as per battery manufacturer specifications. Such state of charge will be 

validated via remote telemetry from the facility battery management system (BMS). Following 

this validation, the DC disconnect switch for each battery container will be opened and locked 
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out for the reminder of the decommissioning process to ensure no additional charging occurs. If 

the batteries will be reused, the Project will follow manufacturer’s instructions regarding depth 

of discharge to prevent cell damage. 

Individual Battery Removal Process: 

It is anticipated that battery modules will be removed from their racks, repackaged on site, and 

shipped in-tact to a regional recycling hub within 500 miles from the Project Site. No 

disassembly of battery modules will be required on-site, and the battery terminals will be 

protected to avoid any potential for a short to occur during packaging and shipping. Project 

Owner or their subcontractor shall also ensure 49 CFR section 173.185 addressing the 

transportation of lithium cells or batteries for disposal or recycling, or then applicable 

regulations, are adhered to, including applicable packaging requirements and hazard 

communication. In the event of any breakage or damage to individual battery modules, such 

modules will be placed in individual, non-metallic inner packaging that completely encloses the 

cell, and will utilize inner packaging that is surrounded by cushioning material that is non-

combustible, electrically non-conductive and absorbent. Such inner packaging shall be placed in 

outer packaging that meet applicable requirements of CFR part 178, subparts L, M, P and Q, or 

then applicable regulations, with proper marking denoting package contains damaged/defective 

lithium ion battery. In all cases, Project Owner, or their subcontractor as applicable, shall ensure 

all applicable OSHA, security, safety and health requirements are complied with during the 

removal and decommissioning. 

BESS HVAC and fire suppression  system equipment: 

The refrigerant/coolant from HVAC units will be collected into separate containers on site as per 

the code and industry standard practice. The coolant can be reused after processing. The HVAC 

units will be sent to the metal recyclers along with other recycling material. Similarly, if 

installed, all fire suppression units will be cleared of the suppression fluids and sent to the 

suppliers for reuse following the industry standard practice.   

Inverters, Transformers, and Ancillary Equipment: 

All electrical equipment will be disconnected and disassembled. All parts will be removed from 

the site and reconditioned and reused, sold as scrap, recycled, or disposed of appropriately, at 

the Project Owner’s sole discretion, consistent with applicable regulations and industry 

standards. 

3.1.2 Steel Foundation Posts 

All structural foundation steel posts will be pulled out to full depth, removed, processed to 

appropriate size, and shipped to a recycling facility. The posts can be removed using back hoes 

or similar equipment. During decommissioning, the area around the foundation posts may be 

compacted by equipment and, if compacted, the area will be decompacted in a manner to 

adequately restore the topsoil and sub-grade material to a density consistent for vegetation.  

3.1.3 Underground Cables and Lines 

All underground cables and conduits will be removed to a depth agreed to in landowner 

agreements or down 24 inches. Topsoil will be segregated and stockpiled for later use prior to 

any excavation and the subsurface soils will be staged next to the excavation. The subgrade will 

be compacted per standards. Topsoil will be redistributed across the disturbed area. 
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3.1.4 Inverters, Transformers, and Ancillary Equipment 

All electrical equipment will be disconnected and disassembled. All parts will be removed from 

the site and reconditioned and reused, sold as scrap, recycled, or disposed of appropriately, at 

the Owner’s sole discretion, consistent with applicable regulations and industry standards. 

3.1.5 Equipment Foundations and Ancillary Foundations 

The ancillary foundations are pile foundations for the equipment pads. As with the solar array 

steel foundation posts, the foundation piles will be pulled out completely. Duct banks will be 

excavated to a depth agreed to in landowner agreements or down 24 inches. All unexcavated 

areas compacted by equipment used in decommissioning will be decompacted in a manner to 

adequately restore the topsoil and sub-grade material to a density similar to the surrounding 

soils. All materials will be removed from the site and reconditioned and reused, sold as scrap, 

recycled, or disposed of appropriately, at the owner’s sole discretion, consistent with applicable 

regulations and industry standards. 

3.1.6 Fence 

All fence parts and foundations will be removed from the site and reconditioned and reused, 

sold as scrap, recycled, or disposed of appropriately, at the Owner’s sole discretion, consistent 

with applicable regulations and industry standards. The surrounding areas will be restored to 

pre-solar farm conditions to the extent feasible. 

3.1.7 Access Roads 

Facility access roads will be used for decommissioning purposes, after which removal of roads 

will be discussed with the Landowner and one of the following options will be pursued: 

1. After final clean-up, roads may be left intact through mutual agreement of the landowner 

and the owner unless otherwise restricted by federal, state, or local regulations. 

2. If a road is to be removed, aggregate will be removed and shipped from the site to be 

reused, sold, or disposed of appropriately, at the Owner’s sole discretion, consistent with 

applicable regulations and industry standards. Clean aggregate can often be used as 

“daily cover” at landfills for no disposal cost. All internal service roads are constructed 

with geotextile fabric and eight inches of aggregate over compacted subgrade. Any ditch 

crossing connecting access roads to public roads will be removed unless the landowner 

requests it remains. The subgrade will be decompacted using a chisel plow or other 

appropriate subsoiling equipment. All rocks larger than four inches will be removed. 

Topsoil that was stockpiled during the original construction will be distributed across the 

open area. The access roads and adjacent areas that are compacted by equipment will be 

decompacted.  

3.2 Reclamation 

The Owner will restore and reclaim the site to the pre-solar farm condition consistent with the 

site lease agreement. The Owner assumes that most of the site will be returned to farmland 

and/or pasture after decommissioning through implementation of appropriate measures to 

facilitate such uses. If no specific use is identified, the Owner will vegetate the site with a seed 

mix approved by the local soil and water conservation district or similar agency. The goal of 

restoration will be to restore natural hydrology and plant communities to the greatest extent 
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practicable while minimizing new disturbance and removal of native vegetation. In addition to 

the reclamation activities described above for each decommissioning activity, all unexcavated 

areas compacted by equipment and activity during the decommissioning will be decompacted to 

a depth of 18 inches, or to a different depth as needed, to ensure proper density of topsoil 

consistent and compatible with the surrounding area and associated land use. All materials and 

debris associated with the Facility decommissioning will be removed and properly recycled or 

disposed of at off-site facilities.  

4.0 Best Management Practices (BMPs) 

During decommissioning, erosion and sediment control BMPs will be implemented to minimize 

potential for erosion of site soils and sedimentation of surface waters and waters of the state. 

Because decommissioning will entail disturbance of more than one acre of soil, the Applicant 

will prepare a Stormwater Pollution Prevention Plan (SWPPP) and obtain coverage under the 

state-specific National Pollutant Discharge Elimination System (NPDES) permit prior to 

initiating soil disturbing activities. Potential BMPs to be implemented during decommissioning 

activities are described below and will be subject to refinement in the SWPPP. The 

decommissioning team will review the permitting requirements at the time of decommissioning 

and obtain any other necessary permits, which may include a US Army Corps of Engineers 

Section 404 Permit to Discharge Dredged or Fill Material. 

4.1 Erosion Control 

Erosion control measures will be refined based on the standard of practice current at the time 

the SWPPP is developed for decommissioning. All disturbed areas without permanent 

impermeable or gravel surfaces, or planned for use as crop land, will be vegetated for final 

stabilization. All slopes steeper than 4:1 should be protected with erosion control blankets. 

Restoration should include seed application prior to application of the blanket. All slopes 4:1 or 

flatter should be restored with seed and mulch, which will be disc anchored. 

Project Phasing/Design BMP: Time periods during which disturbed soils are exposed should be 

minimized to the degree possible. Stabilization of soils will generally be accomplished 

immediately following decommissioning and removal of the batteries, battery containers, pad-

mounted inverters and transformers, underground collection lines, Conex boxes, access roads, 

and fencing. Where this is not possible, temporarily exposed soils will be temporarily stabilized 

with vegetation in accordance with the SWPPP for decommissioning.  

Erosion Control Blankets and Seed BMP: Erosion control blanket (double-sided netting with 

wood fiber or weed-free straw fiber blanket) will be used as temporary stabilization for areas of 

slopes steeper than 4:1 and for areas of concentrated flow, such as ditches, swales, and similar 

areas around culverts. Additionally, seed will be applied in these areas as necessary for 

temporary and/or permanent vegetative growth. The SWPPP developed for decommissioning 

will provide detailed specifications for erosion control blankets to be used under various slope 

and drainage conditions.  

Ditch/Channel Protection: Where new channels are formed, as in the case of culverts removed 

from access roads and the removal of low water crossings, the resulting channel will be 

protected with erosion control blankets as described in the section above. 
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Surface Roughening: Surface roughening, or slope tracking, is the act of running a dozer or 

other heavy tracked equipment perpendicular to the grade of disturbed slopes. The tracks will 

provide a rough surface to decrease erosion potential during an interim period until a smooth 

grade, seed, and erosion control blanket can be applied. 

Temporary Mulch Cover and Seed BMP: Temporary mulch cover (wood fiber to resist loss from 

grazing by wildlife or domestic animals) will be applied at a rate of two tons per acre to provide 

temporary erosion protection of exposed soils on slopes flatter than or equal to 3:1. Seed will be 

applied with the mulch for temporary and/or permanent vegetative growth as called for in the 

SWPPP. Mulch will be used for all soil types where slopes are flatter than 3:1 and no significant 

concentrated flows are present. The mulch will be disc-anchored to the soil to keep it from 

blowing away. The mulch prohibits raindrop impact from dislodging soil and subsequently 

carrying the soil away during sheet drainage. If there is a challenge securing mulch to sandy 

soils, tackifier may be used to assist in disc anchoring.  

Soil Stockpiles: Topsoil and subsoils that are stripped from the construction site will be 

stockpiled separately on site. Stockpiles will be located in areas that will not interfere with the 

decommissioning activities nor encroach upon pavement, site drainage routes, or other areas of 

concentrated flow. Stockpiles should also be located away from wetlands and surface waters. 

Perimeter controls, such as silt fence, will be installed around all stockpiles that are not placed 

within existing silt fences or other sediment control, where the potential exists for material to be 

eroded and transported to sensitive natural resources. Soils that are stockpiled for longer 

durations will be temporarily seeded and mulched or stabilized with a bonded fiber polymer 

emulsion. 

Permanent Seed and Temporary Mulch and/or Erosion Control Blanket BMP: In areas at final 

grade that will not be used for agriculture, permanent seed will be applied to promote vegetative 

cover for permanent erosion control. Temporary mulch and/or erosion control blanket will be 

applied where appropriate to provide temporary erosion protection until the permanent seed is 

established. 

4.2 Sediment Control 

Removal of Ditch Crossing BMP: Temporary ditch crossings may be needed to accommodate the 

movements of cranes or other heavy equipment. Perimeter controls such as silt fence will be 

used at crossing locations to minimize runoff from exposed soils. Crossings will occur during dry 

conditions, if possible. If a stream is wet at the time of the crossing, alternative BMPs may be 

used, such as installing a temporary dam or using a bypass pump to create dry conditions at the 

proposed crossing location. Timber construction mats will be used as needed to prevent 

compaction and rutting at crossing locations. All temporary fills and construction mats will be 

removed immediately after the crossing is successfully completed and the temporarily disturbed 

area is restored using the appropriate BMPs as described above.  

Dewatering: A temporary sump and rock base will be used if a temporary pump is used to 

dewater an area of accumulated water. If a rock base cannot be used, the pump intake will be 

elevated to draw water from the top of the water column to avoid the intake and discharge of 

turbid water. Energy dissipation riprap will be applied to the discharge area of the pump hose. 

The water will be discharged to a large flat vegetated area for filtration/infiltration prior to 

draining into receiving waters of conveyances/ditches. If discharge water is unavoidably turbid, 

dewatering bags, temporary traps, rock weepers, or other adequate BMP will be used to control 
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sediment discharge.  

Silt Fence BMP or Fiber Logs: Silt fences or fiber logs will be used as perimeter controls 

downgradient of exposed soils during construction to capture suspended sediment particles on 

site, to the extent possible. The standard silt fence or fiber logs will also be used in smaller 

watershed areas where the contributing areas are typically less than 1/4 acre of drainage per 100 

feet of standard silt fence or fiber logs. Standard silt fence or fiber logs will also be used for 

stockpiles eight feet high or higher which have slopes of 3:1 or steeper. Standard silt fence or 

fiber logs should not be used in areas of highly erodible soils which are found within streams, 

slopes, or banks of creeks and streams within the Facility’s site.  

Rock Entrance/Exit Tracking Control BMP: Rock construction entrances will be installed where 

access to a construction area from adjacent paved surfaces is needed.  

Street Scraping/Sweeping BMP: Street scraping and sweeping will be used to retrieve sediment 

tracked or washed onto paved surfaces at the end of each working day, or as needed. 

4.3 Controlling Stormwater Flowing Onto and Through the Project 

Given the low gradient of the slopes in the project area, controlling stormwater flow that enters 

the project area will likely require minimal effort during decommissioning activities. Only newly 

disturbed areas may require new, temporary stormwater control. 

Diversion Berms/Swales/Ditches: It may be necessary to direct diverted flow toward temporary 

settling basins via berms, swales, or ditches. If diversion controls are deemed necessary for 

decommissioning activities, these must be stabilized by temporary mulch and seeding, erosion 

control blankets, or by installing riprap to protect the channel from erosive forces. 

Rock Check Dams: It may be necessary to install temporary check dams within swales or ditches 

that convey stormwater from areas disturbed by decommissioning activities. Rock check dams 

effectively control flow velocity and sediment, augmenting temporary stabilization of channels. 

Filter fabric can help filter the flow, minimize the scour of the soil under the rock, and facilitate 

removal of the check dams once permanent stabilization is achieved. The height of check dams 

should be at least two feet. Spacing depends upon slope. Downgradient rock checks should have 

a top elevation equal to the bottom elevation of the previous (upgradient) rock check. 

Temporary Sedimentation Basins: Sedimentation basins serve to remove sediment from runoff 

from disturbed areas of the site. The basins detain runoff long enough to allow the majority of 

the sediment to settle out prior to discharge. The location and dimensions of temporary 

sedimentation basins, if any are necessary, will be verified in accordance with Colorado 

Department of Public Health & Environment requirements at the time of decommissioning. 

4.4 Permitting 

All decommissioning and reclamation activities will comply with Federal and State permit 

requirements. In Colorado, decommissioning activities that will disturb more than one acre of 

soil will require submittal of a Notice of Intent for coverage under the Colorado Department of 

Public Health and Environment Construction Stormwater Discharge Permit. The permits will be 

applied for and received prior to decommissioning construction activities commencing. As part 

of the NOI requirements, a SWPPP will be developed prior to filing for construction stormwater 

permit coverage.  
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If necessary for decommissioning activities, wetlands and waters permits will be obtained from 

the US Army Corps of Engineers (USACE). A Spill Prevention, Control, and Countermeasure 

(SPCC) Plan for decommissioning will likely also be required for decommissioning work. 

4.5 Health and Safety Standards 

Work will be conducted in strict accordance with the Applicant’s health and safety plan. The 

construction contractor hired to perform the decommissioning will also be required to prepare a 

site-specific health and safety plan. All site workers, including subcontractors, will be required 

to read, understand, and abide by the Plans. A site safety office will be designated by the 

construction contractor to ensure compliance. This official will have stop-work authority over all 

activities on the site should unsafe conditions or lapses in the safety plan be observed. 

5.0 Timeline and Contacts 

Decommissioning will be initiated if the BESS ceases to perform its originally intended function 

for more than 12 consecutive months. It is anticipated that the decommissioning activities for 

the project can be completed within the 180-day period granted by Morgan County Resolution 

No. 2022 BCC 017. The estimated costs for decommissioning are tied to assumptions about the 

amount of equipment mobilized, the crew sizes, weather and climate conditions, and the 

productivity of the equipment and crews. 

At this time, the project contacts are still being determined. This information will be provided in 

the table below as it becomes available. 

Role Name Company 
Contact 

Information 
Project Developer 
Point of Contact 

   

Facility Operator 
Point of Contact 

   

Morgan County Point 
of Contact 

   

Landowner    
Landowner    
Landowner    
Landowner    
Landowner    
Landowner    
Landowner    
Landowner    
Landowner    

 

6.0 Decommissioning Costs 

There are currently active markets for scrap steel, aluminum, and copper, used transformers 

and electrical equipment, and used solar panels. Scrap metal prices have been discounted from 

posted spot prices found on www.scrapmonster.com. Pricing for used panels has been 
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discounted from prices received from We Recycle Solar for a similar project. The pricing of the 

used panels has incorporated the degradation from five years of use as warrantied by the 

manufacturer (not more than 0.5% per year). 

The total estimated cost of decommissioning the South Platte BESS is approximately 

$9,690,000 ($26,048 per MW), including crop loss. Estimated salvage/scrap value of the 

modules, racking, transformers, and other materials is approximately $2,364,700. The net 

decommissioning costs after accounting for resale and salvage values is approximately 

$7,325,300, or $19,692 per MW.



 

 

 

 

Attachment A 

 

Decommissioning 

Cost Estimate



 

 

 

Quantity Unit Unit Cost Total Cost

Mobilization/Demobilization 1 Lump Sum $613,000.00 $613,000

Mobilization was estimated to be approximately 7% of total cost of other items. 

Permitting
County Permits 1 Lump Sum $10,000.00 $10,000

State Permits 1 Lump Sum $20,000.00 $20,000

Subtotal Permitting $30,000

Decommissioning will require SWPPP and SPCC Plans. Cost is an estimate of the permit preparation cost.

Battery Energy Storage System (BESS)

Train Crew in Safety and Hazmat 1 LS $5,000.00 $5,000

Disconnect Battery Storage Containers 400 Each $360.40 $144,160

Remove and Pack Batteries from Containers for Recycling 400 Each $553.61 $221,444

Haul Batteries to Recycling Facility 9,800 Tons $192.17 $1,883,259

Recycle Li-Ion Batteries 9,800 Tons $500.00 $4,900,000

Haul Storage Containers and Conex Storage to Metal Recycler (Atwood, CO) 1,620 Tons $11.71 $18,972

Remove HVAC system/Auxiliary Equipment 400 Each $180.20 $72,080

Haul Auxiliary Equipment/Racking to Metal Recycler (Atwood, CO) 2,800 Tons $11.71 $32,791

Remove Equipment Skids 100 Each $1,107.22 $110,722

Haul Inverters/Transformers to Transformer Disposal 1,826 Tons $81.48 $148,760

Remove Underground (AC) Collector System Stub-Ups 100 Locations $400.00 $40,000

Load and Haul Cables to Metal Recycler (Atwood, CO) 4.1 Tons $10.47 $43

Remove Steel Foundation Posts (Storage Containers and Skids) 4,000 Each $15.31 $61,244

Haul Steel Posts to Metal Recycler (Atwood, CO) 360 Tons $11.71 $4,216

Remove and Load Gravel Surfacing from BESS Site (Including Roads) 21,889 Cubic Yard $7.81 $171,060

Haul Gravel Removed from BESS Site 27,361 Cubic Yard $7.81 $213,825

Dispose of Gravel from BESS Site (Use as Daily Cover) 35,460 Tons $0.00 $0

Remove Fencing 3,812 LF $6.84 $26,074

Haul Fencing to Metal Recycler (Atwood, CO) 40,598 Tons $11.71 $475,441

Stabilized Construction Entrance 1 Each $2,000.00 $2,000

Erosion and Sediment Controls at BESS Site 1,906 LF $3.73 $7,109

Decompact BESS Site 20 Acres $89.03 $1,812

Grade BESS Site 886,506 SF $0.07 $57,986

Permanent Seeding at BESS Site 20 Acres $7,792.40 $158,586

Subtotal BESS $8,756,585

Project Management

Project Manager 26 Weeks $3,749.00 $96,403

Superintendent 26 Weeks $3,525.00 $90,643

Field Engineer 26 Weeks $3,269.00 $84,060
Clerk 26 Weeks $750.00 $19,286

Subtotal Project Management $290,391

Standard industry weekly rates from RSMeans.

Subtotal Demolition/Removals $9,690,000

Salvage 

Containers 1,620 Tons $263.08 $426,196

Fencing (Chain Link) 20 Tons $197.31 $4,005

Steel Posts 360 Tons $197.31 $71,033

Transformers and Inverters 3,651,500 Pounds $0.29 $1,068,064

Auxiliary Equipment 2,800 Tons $263.08 $736,635

Transformers (Oil) 76,000 Gallons $0.70 $53,200

AC Collection Line Stub-Ups (Aluminum) 6,250 Pounds $0.89 $5,531

Subtotal Salvage $2,364,700

Total Demolition Minus Salvage $7,325,300

Notes:

1. Prices used in analysis are estimated based on research of current average costs and salvage values.

2. Prices provided are estimates and may fluctuate over the life of the project.

3. Contractor means and methods may vary and price will be affected by these.

South Platte BESS Project 

Salvage values are a combination of the following factors; current market metal salvage prices, current secondary market for solar panel module recycling, 

discussions with national companies that specialize in recycling and reselling electrical transformers and inverters, and the assumption that care is taken to 

prevent any damage or breakage of equipment.



 

 

Cost Estimate Assumptions 

 

To develop a cost estimate for the decommissioning of the South Platte Battery Energy Storage 

System, Westwood engineers made the following assumptions and used the following pricing 

references. Costs were estimated based on current pricing, technology, and regulatory 

requirements. The assumptions are listed in order from top to bottom of the estimate 

spreadsheet. When publicly available bid prices or State Department of Transportation bid 

summaries were not available for particular work items, we developed time- and material-based 

estimates considering composition of work crews and equipment and material required. While 

materials may have a salvage value at the end of the project life, the construction activity costs 

and the hauling/freight costs are separated from the disposal costs or salvage value to make 

revisions to salvage values more transparent. 

 

1. A project of this size and complexity requires a full-time project manager with full-time 

support staff. 

2. Common labor will be used for the majority of tasks, supplemented by electricians, steel 

workers, and equipment operators where labor rules may require. Since State Department of 

Transportation unit prices are used, where possible, and the other costs are based on 

RSMeans Construction Costs, the labor rates will reflect union labor rates. 

3. Mobilization was estimated at approximately 7% of total cost of other items. 

4. Permit applications will require the preparation of a Stormwater Pollution Prevention Plan 

(SWPPP) and a Spill Prevention, Control, and Countermeasure (SPCC) Plan. The cost for 

these documents was split between the two phases. 

5. Gravel removal was estimated on a time and material basis. Since the material will not 

remain on site, a hauling cost is added to the removal cost. Clean aggregate can typically be 

used as “daily cover” at landfills without incurring a disposal cost. The gravel may also be 

used to fortify local driveways and roads, lowering hauling costs but incurring placing and 

compaction costs. The hauling costs to a landfill represents an upper limit to costs for 

disposal of the road gravel. 

6. Erosion and sediment control along the security fence line reflects the cost of silt fence on 

the downhill side of the security fence adjacent to wetlands and drainage swales. 

7. Topsoil is required to be stockpiled on site during construction, so no topsoil replacement is 

expected to replace the road aggregate. Decompaction is estimated at $89.03 per acre, and 

seeding is estimated as $7,792.40 per acre. 

8. A metal recycling facility (Atwood Auto & Metal) is located in Atwood, CO, approximately 34 

miles from the project site. Hauling the metals to Atwood, CO costs about $11.71 per ton. The 

salvage pricing from ScrapMonster was reduced to reflect the processing required for the 

posts to fit recycling requirements. 

9. The equipment skids will consist of inverter(s), a transformer, and a panel on a metal frame 

approximately 19 feet long by eight feet wide by eight feet six inches tall.  The skids weigh 

approximately 36,000 pounds and can be disconnected by a crew of electricians. They must 

be lifted by a mobile crane for transport to the recycler. They contain copper or aluminum 

windings. 

10. The transformers contain either copper or, more commonly, aluminum windings that have 

significant salvage value. They are typically oil filled, but most transformer recyclers will 

accept the transformers with oil. The estimated costs include removal of metal frame and 

conduits feeding the equipment.  



 

 

11. Medium voltage (MV) equipment and SCADA equipment are mounted on the same 

equipment skids as the inverters and transformers, and they are enclosed in weatherproof 

cabinets. Their size requires light equipment to remove them. The costs for the removal of 

the pile foundations are included in the “Remove Steel Foundation Posts” estimate. 

12. In this estimate, we assume the underground collector system cables are placed in trenches 

with a minimum of 24 inches of cover. Several cables/circuits are placed side by side in each 

trench. The portion of conduits and cables less than 24 inches deep can be removed by 

trenching. 

13. Perimeter control pricing is based on silt fence installation around downgradient sides of the 

project perimeter. 

14. Metal salvage prices (steel, aluminum, copper) are based on February 2023 quotes from 

www.scrapmonster.com. Posted prices are three months old. This estimate uses an average 

of US Midwest and West Coast prices. These prices are based on delivery to the recycling 

facility with the material prepared to meet size, thickness, cleanliness, and other 

specifications. A reduction of 25% has been taken from this price to reflect the processing by 

the contractor to meet the specifications. 

15. The steel posts and fencing are priced at $197.31 per ton based on #1 HMS (heavy melting 

steel). 

16. There is an active market for reselling and recycling electrical transformers and inverters 

with several national companies specializing in recycling. However, we have assumed that 

the electrical equipment will be obsolete at the time of decommissioning, so we have based 

the pricing on a percentage of the weight that reflects the aluminum or copper windings that 

can be salvaged. Pricing was obtained from www.scrapmonster.com. We have assumed a 

25% recovery of the weight of the transformers and inverters for aluminum windings.  

17. Care to prevent damage and breakage of equipment, batteries, inverters, capacitors, and 

SCADA must be exercised, but removal assumes unskilled common labor under supervision. 
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South Platte Energy Storage 
Emergency Operation Plan 
Updated January 13, 2023 
 
 
 
South Platte Energy Storage is a 250 MW/ 4 Hour Battery Energy Storage System (BESS) facility located in 
Colorado.  This facility will consist of a 345 KV substation, 100 inverters, 400 battery containers and 200 
Battery container augmentation blocks (future expansion capability). 
 
NextEra Energy’s geographic presence allows us to optimize staffing where appropriate.  We leverage 
synergies across sites and as a result resources can be pulled from nearby sites. The Renewables Operations 
Control Center also provides support during regular and overnight hours to respond efficiently to any 
emergencies on site. 
 

Facility Technical Specifications 
 

Site Name Capacity Battery 
Mfg 

Battery 
P/N 

Inverter 
Mfg 

Inverter 
P/N 

South Platte Energy Storage 250 MW/ 4 Hour  CATL EnerC TBD TBD 

 
 

Emergency Action Plan 
 
South Platte Energy Storage facility will have an Emergency Action Plan (EAP) that will establish actions to be 
taken by the personnel responsible for the facility in the event of an emergency. Below are topics discussed 
in the EAP: 
 

• Document Records 

• Safety Protocols 

• State & Federal Compliance 

• Emergency Contacts 

• Training & Annual Drills 

• Information for Outside Responders 

• Fire Responder Information 

• General Emergency Event Procedures 
o Natural Disaster & Severe Weather 
o Fire Response 
o Physical & Cyber Security 
o Environmental 
o Gas or Oil Pipeline 
o Pandemic 
o Immediate or Delayed Site Evacuation 
o Designated Evacuation Egress Routes & Muster Areas 
o Personnel Injuries & Serious Health Conditions 
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Safety & Training Programs 
 
NextEra Energy’s Safety & Training Programs are a critical asset when managing emergency conditions. 
Personnel that respond to emergency events must have all required electrical qualifications up to date and 
keep safety top of mind. NextEra Energy is committed to providing a safe and healthy work environment for 
all employees and requires that safety should not be compromised for any other business priority 
 

Emergency Operation Procedures 
 
Operation Procedures of the Battery Containers under an emergency will involve EAP, Safety Protocol, 

Training Requirements and Manufacturer Operational Guidelines. All these references will establish 

procedures to be followed under emergency conditions. The list of procedures will be changing during the 

different phases of the project, once the site is approaching its operational date it will be complete. Below is 

a list of common procedures for emergency conditions: 

• Notification of Emergency Event 

• Safe Start Up & Shutdown 

• Equipment De-energization and Isolation 

• Equipment Inspection & Testing 

• Fault Code & Troubleshooting 

• Damaged Equipment Replacement 

• Hazardous Conditions 

• Fire Hazard & Alarm System 

 
Procedures for safe shutdown, de-energizing, or isolation of equipment and systems under emergency 
conditions to reduce the risk of fire, electric shock, and personal injuries, and for safe start-up following 
cessation of emergency conditions. 

• Battery systems can be isolated remotely; and require manual operation performed ONLY by site 
staff who shall confirm Breaker Open. Trained site staff can manually return the equipment to service 
when safe. 

 
 
Procedures for inspection and testing of associated alarms, interlocks, and controls. 

• Each Battery Container uses an intelligent fire detection, alarm, and notification system. Systems are 
maintained by a certified company. 

 
 
Procedures to be followed in response to notifications from the BESS management system, when provided, 
that could signify potentially dangerous conditions, including shutting down equipment, summoning service 
and repair personnel, and providing agreed upon notification to fire department personnel for potentially 
hazardous conditions in the event of a system failure. 

• Fire is detected by smoke detectors and thermal detectors which triggers remote alarms to the 
Remote Operations Control Center (ROCC) and activates audible/visual alarms on exterior of BESS 
containers. Gas detection systems measure combustible gas and carbon monoxide concentrations. 
Gas detectors provide indication of combustible gas concentrations versus Lower Explosion Limit 
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(LEL). Following detection, an audible/visible alarm is activated.  Depending on the system design, 
battery storage containers may include an active ventilation system that is automatically triggered by 
a combustible gas and/or hydrogen gas detector to prevent the container atmosphere to reach an 
explosive concentration of gases. In some cases, the storage system may have deflagration vents 
designed to fail in the event of a combustion event and direct escaping gases and heat in a safe 
direction. ROCC uses an Emergency Response Protocol to contact appropriate key authorities, 
agencies, and management. When the fire department and/or first responders arrive they on site 
they shall request affected high voltage electrical feeder breakers to be remotely opened. Emergency 
responders shall NOT assume any system is de-energized and shall NOT attempt to isolate 
equipment. The ROCC will notify the Fire Department if there is a potential victim inside the 
container. The Fire Department should establish a perimeter starting at the fence line to keep 
responders at safe distance and prevent the fire from spreading until further instructions are 
received from site or corporate staff. The site staff shall inform the Fire Department of isolation of 
High Voltage equipment after physically or remotely opening disconnect switches and type of fire 
suppression system and if it has discharged. 

 
 
Emergency procedures to be followed in case of fire, explosion, release of liquids or vapors, damage to 
critical moving parts, or other potentially dangerous conditions. Procedures can include sounding the alarm, 
notifying the fire department or district, evacuating personnel, de-energizing equipment, and controlling and 
extinguishing the fire. 

• ROCC uses an Emergency Response Protocol to contact appropriate key authorities, agencies, and 
management. When the fire department and/or first responders arrive they on site they shall 
request affected high voltage electrical feeder breakers to be remotely opened. Emergency 
responders shall NOT assume any system is de-energized and shall NOT attempt to isolate 
equipment. The ROCC will notify the Fire Department if there is a potential victim inside the 
container. The Fire Department should establish a perimeter starting at the fence line to keep 
responders at safe distance and prevent the fire from spreading until further instructions are 
received from site or corporate staff. The site staff shall inform the Fire Department of isolation of 
High Voltage equipment after physically or remotely opening disconnect switches and type of fire 
suppression system and if it has discharged. NextEra Energy recommends: do NOT open any battery 
container door until either: 48 hours has passed following a fire event; or open ONLY if conditions are 
verified safe and entry is approved by the Fire Department and a NEE Vice President 

 
 
Procedures for dealing with BESS equipment damaged in a fire or other emergency event, including 
maintaining contact information for personnel qualified to safely remove damaged BESS equipment from the 
facility.  

• NEER will work with a qualified recycling/disposal vendor to remove and transport battery modules 
and damaged equipment.  
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Stewart Title Company
55 Madison Street, Suite 400
Denver, CO  80206
(303) 752-6470
Fax:  

Date:  August 9, 2022
File Number:  1785757
Property Address: 0 Vacant Land,  CO 
Buyer/Borrower: TBD TBD

Please direct all Title inquiries to:

Emily Rank
Phone: (303) 696-4980
Fax: 
Email Address: coloradotitleofficers@stewart.com

TBD TBD
Delivery Method:  Emailed

Charles E. Ross
Delivery Method:  Emailed

WIRED FUNDS ARE REQUIRED ON ALL CASH PURCHASE TRANSACTIONS.  PLEASE FEEL FREE TO CONTACT 
THE ESCROW OFFICE AS NOTED ABOVE.

We Appreciate Your Business and Look Forward to Serving You in the Future.
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ALTA COMMITMENT FOR TITLE INSURANCE
ISSUED BY
STEWART TITLE GUARANTY COMPANY

NOTICE

IMPORTANT - READ CAREFULLY: THIS COMMITMENT IS AN OFFER TO ISSUE ONE OR MORE TITLE 
INSURANCE POLICIES. ALL CLAIMS OR REMEDIES SOUGHT AGAINST THE COMPANY INVOLVING THE 
CONTENT OF THIS COMMITMENT OR THE POLICY MUST BE BASED SOLELY IN CONTRACT.

THIS COMMITMENT IS NOT AN ABSTRACT OF TITLE, REPORT OF THE CONDITION OF TITLE, LEGAL OPINION, 
OPINION OF TITLE, OR OTHER REPRESENTATION OF THE STATUS OF TITLE. THE PROCEDURES USED BY THE 
COMPANY TO DETERMINE INSURABILITY OF THE TITLE, INCLUDING ANY SEARCH AND EXAMINATION, ARE 
PROPRIETARY TO THE COMPANY, WERE PERFORMED SOLELY FOR THE BENEFIT OF THE COMPANY, AND 
CREATE NO EXTRACONTRACTUAL LIABILITY TO ANY PERSON, INCLUDING A PROPOSED INSURED. 

THE COMPANY’S OBLIGATION UNDER THIS COMMITMENT IS TO ISSUE A POLICY TO A PROPOSED INSURED 
IDENTIFIED IN SCHEDULE A IN ACCORDANCE WITH THE TERMS AND PROVISIONS OF THIS COMMITMENT. THE 
COMPANY HAS NO LIABILITY OR OBLIGATION INVOLVING THE CONTENT OF THIS COMMITMENT TO ANY 
OTHER PERSON. 

COMMITMENT TO ISSUE POLICY

Subject to the Notice; Schedule B, Part I - Requirements; Schedule B, Part II - Exceptions; and the Commitment 
Conditions, STEWART TITLE GUARANTY COMPANY, a Texas corporation (the “Company”), commits to issue the Policy 
according to the terms and provisions of this Commitment. This Commitment is effective as of the Commitment Date 
shown in Schedule A for each Policy described in Schedule A, only when the Company has entered in Schedule A both 
the specified dollar amount as the Proposed Policy Amount and the name of the Proposed Insured. 

If all of the Schedule B, Part I - Requirements have not been met within six months after the Commitment Date, this 
Commitment terminates and the Company’s liability and obligation end.

Authorized Countersignature
Stewart Title Company
55 Madison Street, Suite 400
Denver, CO  80206
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COMMITMENT CONDITIONS

1. DEFINITIONS
(a) “Knowledge” or “Known”: Actual or imputed knowledge, but not constructive notice imparted by the Public 

Records. 
(b) “Land”: The land described in Schedule A and affixed improvements that by law constitute real property. The term 

“Land” does not include any property beyond the lines of the area described in Schedule A, nor any right, title, 
interest, estate, or easement in abutting streets, roads, avenues, alleys, lanes, ways, or waterways, but this does 
not modify or limit the extent that a right of access to and from the Land is to be insured by the Policy.  

(c) “Mortgage”: A mortgage, deed of trust, or other security instrument, including one evidenced by electronic means 
authorized by law.

(d) “Policy”: Each contract of title insurance, in a form adopted by the American Land Title Association, issued or to 
be issued by the Company pursuant to this Commitment. 

(e) “Proposed Insured”: Each person identified in Schedule A as the Proposed Insured of each Policy to be issued 
pursuant to this Commitment.

(f) “Proposed Policy Amount”: Each dollar amount specified in Schedule A as the Proposed Policy Amount of each 
Policy to be issued pursuant to this Commitment.

(g) “Public Records”: Records established under state statutes at the Commitment Date for the purpose of imparting 
constructive notice of matters relating to real property to purchasers for value and without Knowledge. 

(h) “Title”: The estate or interest described in Schedule A. 

2. If all of the Schedule B, Part I - Requirements have not been met within the time period specified in the Commitment 
to Issue Policy, this Commitment terminates and the Company’s liability and obligation end. 

3. The Company’s liability and obligation is limited by and this Commitment is not valid without:
(a) the Notice; 
(b) the Commitment to Issue Policy;
(c) the Commitment Conditions;
(d) Schedule A; 
(e) Schedule B, Part I - Requirements;
(f) Schedule B, Part II - Exceptions; and 
(g) a countersignature by the Company or its issuing agent that may be in electronic form.

4. COMPANY’S RIGHT TO AMEND
The Company may amend this Commitment at any time. If the Company amends this Commitment to add a defect, 
lien, encumbrance, adverse claim, or other matter recorded in the Public Records prior to the Commitment Date, any 
liability of the Company is limited by Commitment Condition 5. The Company shall not be liable for any other 
amendment to this Commitment. 

5. LIMITATIONS OF LIABILITY
(a) The Company’s liability under Commitment Condition 4 is limited to the Proposed Insured’s actual expense 

incurred in the interval between the Company’s delivery to the Proposed Insured of the Commitment and the 
delivery of the amended Commitment, resulting from the Proposed Insured’s good faith reliance to: 
(i) comply with the Schedule B, Part I - Requirements; 
(ii) eliminate, with the Company’s written consent, any Schedule B, Part II - Exceptions; or
(iii) acquire the Title or create the Mortgage covered by this Commitment.

(b) The Company shall not be liable under Commitment Condition 5(a) if the Proposed Insured requested the 
amendment or had Knowledge of the matter and did not notify the Company about it in writing.

(c) The Company will only have liability under Commitment Condition 4 if the Proposed Insured would not have 
incurred the expense had the Commitment included the added matter when the Commitment was first delivered 
to the Proposed Insured. 
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(d) The Company’s liability shall not exceed the lesser of the Proposed Insured’s actual expense incurred in good 
faith and described in Commitment Conditions 5(a)(i) through 5(a)(iii) or the Proposed Policy Amount.

(e) The Company shall not be liable for the content of the Transaction Identification Data, if any.
(f) In no event shall the Company be obligated to issue the Policy referred to in this Commitment unless all of the 

Schedule B, Part I - Requirements have been met to the satisfaction of the Company. 
(g) In any event, the Company’s liability is limited by the terms and provisions of the Policy. 

6. LIABILITY OF THE COMPANY MUST BE BASED ON THIS COMMITMENT
(a) Only a Proposed Insured identified in Schedule A, and no other person, may make a claim under this 

Commitment.
(b) Any claim must be based in contract and must be restricted solely to the terms and provisions of this 

Commitment.
(c) Until the Policy is issued, this Commitment, as last revised, is the exclusive and entire agreement between the 

parties with respect to the subject matter of this Commitment and supersedes all prior commitment negotiations, 
representations, and proposals of any kind, whether written or oral, express or implied, relating to the subject 
matter of this Commitment.

(d) The deletion or modification of any Schedule B, Part II - Exception does not constitute an agreement or obligation 
to provide coverage beyond the terms and provisions of this Commitment or the Policy.

(e) Any amendment or endorsement to this Commitment must be in writing and authenticated by a person authorized 
by the Company.

(f) When the Policy is issued, all liability and obligation under this Commitment will end and the Company’s only 
liability will be under the Policy.

7. IF THIS COMMITMENT HAS BEEN ISSUED BY AN ISSUING AGENT
The issuing agent is the Company’s agent only for the limited purpose of issuing title insurance commitments and 
policies. The issuing agent is not the Company’s agent for the purpose of providing closing or settlement services. 

8. PRO-FORMA POLICY
The Company may provide, at the request of a Proposed Insured, a pro-forma policy illustrating the coverage that the 
Company may provide. A pro-forma policy neither reflects the status of Title at the time that the pro-forma policy is 
delivered to a Proposed Insured, nor is it a commitment to insure.

9. ARBITRATION
The Policy contains an arbitration clause. All arbitrable matters when the Proposed Policy Amount is $2,000,000 or 
less shall be arbitrated at the option of either the Company or the Proposed Insured as the exclusive remedy of the 
parties. A Proposed Insured may review a copy of the arbitration rules at <http://www.alta.org/arbitration>.

STEWART TITLE GUARANTY COMPANY

All notices required to be given the Company and any statement in writing required to be furnished the Company shall 
be addressed to it at P.O. Box 2029, Houston, Texas 77252-2029.

http://www.alta.org/arbitration
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Transaction Identification Data for reference only:
Issuing Agent: Stewart Title Company
Issuing Office: 55 Madison Street, Suite 400, Denver, CO  80206
Issuing Office’s ALTA® Registry ID:
Loan ID Number:
Commitment Number: 1785757
Issuing Office File Number: 1785757
Property Address: 0 Vacant Land,  CO
Revision Number:

1. Commitment Date: August 5, 2022 at 8:00AM

2. Policy to be issued: Proposed Policy Amount

(a) ALTA Owner’s Standard
Proposed Insured:  

(b) ALTA Loan  Standard
Proposed Insured:  

3. The estate or interest in the Land described or referred to in this Commitment is:

FEE SIMPLE 

4. The Title is, at the Commitment Date, vested in:

Charles E. Ross and Bernard L. Ross and Harold G. Ross

5. The Land is described as follows:

See Exhibit “A” Attached Hereto
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The SE1/4 of Section 24, Township 3 North, Range 57 West, of the 6th P.M.,
County of Morgan, State of Colorado.

For Informational Purposes Only: 0 Vacant Land,  CO
APN:  R008322, 1229-240-00-005
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Requirements

All of the following Requirements must be met:

1. The Proposed Insured must notify the Company in writing of the name of any party not referred to in this 
Commitment who will obtain an interest in the Land or who will make a loan on the Land. The Company may 
then make additional Requirements or Exceptions.

2. Pay the agreed amount for the estate or interest to be insured.

3. Pay the premiums, fees, and charges for the Policy to the Company.

4. Documents satisfactory to the Company that convey the Title or create the Mortgage to be insured, or both, 
must be properly authorized, executed, delivered, and recorded in the Public Records.

5. Evidence satisfactory to Stewart Title Guaranty Company of payment of all outstanding taxes and assessments 
as certified by the County Treasurer.

6. Execution of Affidavit as to Debts and Liens and its return to Stewart Title Guaranty Company.

NOTE: If work has been performed on, or in connection with, the subject property (architectural   drawings, 
soils testing, foundation work, installation of materials), please notify the Company's escrow officer within 10 
days of receipt of this title commitment.

7. Payment of any and all Homeowners assessments and expenses which may be assessed to the property.

NOTE: If improvements have been made on, or in connection with, the subject property, please notify the 
Company's escrow officer within 10 days of receipt of this title commitment.

NOTE: This product is for informational purposes only. It is not a title insurance product and does not provide 
any form of coverage. This product is not a guarantee or assurance and does not warrant, or otherwise insure 
any condition, fact or circumstance. This product does not obligate this Company to issue any policies of title 
insurance for any subsequent transaction based on the information provided or involving the property described 
herein. This Company's sole liability for any error(s) relating to this product is limited to the amount that was 
paid for this product.

8. Deed from vested owner(s) vesting fee simple title in the purchaser(s).
NOTE: Notation of the legal address of the grantee must appear on the deed as per 1976 amendment to 
statute on recording of deeds CRS 38-35-109 (2).

9. FOR INFORMATIONAL PURPOSES ONLY:
24-month Chain of Title: The only conveyance(s) affecting said land recorded within the 24 months preceding 
the date of this commitment is (are) as follows:
Deed recorded February 24, 1993 as Reception No. 734799..
NOTE: If no conveyances were found in that 24 month period, the last recorded conveyance is reported.  If the 

https://online2.stewart.com/DownloadDocument.aspx?DocumentID=198686903
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subject land is a lot in a subdivision plat less than 24 months old, only the conveyances subsequent to the plat 
are reported.
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THIS COMMITMENT DOES NOT REPUBLISH ANY COVENANT, CONDITION, RESTRICTION, OR LIMITATION 
CONTAINED IN ANY DOCUMENT REFERRED TO IN THIS COMMITMENT TO THE EXTENT THAT THE 
SPECIFIC COVENANT, CONDITION, RESTRICTION, OR LIMITATION VIOLATES STATE OR FEDERAL LAW 
BASED ON RACE, COLOR, RELIGION, SEX, SEXUAL ORIENTATION, GENDER IDENTITY, HANDICAP, 
FAMILIAL STATUS, OR NATIONAL ORIGIN.

The Policy will not insure against loss or damage resulting from the terms and provisions of any lease or easement 
identified in Schedule A, and will include the following Exceptions unless cleared to the satisfaction of the 
Company:

1. Any defect, lien, encumbrance, adverse claim, or other matter that appears for the first time in the Public 
Records or is created, attaches, or is disclosed between the Commitment Date and the date on which all of 
the Schedule B, Part I - Requirements are met.

2. Rights or claims of parties in possession, not shown by the public records.

3. Easements, or claims of easements, not shown by the public records.

4. Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the title that would 
be disclosed by an accurate and complete land survey of the Land and not shown by the public records.

5. Any lien, or right to a lien, for services, labor or material heretofore or hereafter furnished, imposed by law and 
not shown by the public records.

6. (a) Unpatented mining claims; (b) reservations or exceptions in patents or in Acts authorizing the issuance 
thereof; (c) Minerals of whatsoever kind, subsurface and surface substances, in, on, under and that may be 
produced from the Land, together with all rights, privileges, and immunities relating thereto, whether or not the 
matters excepted under (a), (b) or (c) are shown by the Public Records or listed in Schedule B.

7. Water rights, claims or title to water.

8. Reservations contained in United States Patent filed for record on July 28, 1914 as Instrument No. 423997. 
(BLM Records)

9. Memorandum of Solar Lease and Easement Agreement between Charles E. Ross, et al, and Boulevard 
Associates, LLC, recorded November 12, 2021 as Reception No. 936721.

https://online2.stewart.com/DownloadDocument.aspx?DocumentID=198687895
https://online2.stewart.com/DownloadDocument.aspx?DocumentID=198691610
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Pursuant to C.R.S. 10-11-122, notice is hereby given that:

A. THE SUBJECT REAL PROPERTY MAY BE LOCATED IN A SPECIAL TAXING DISTRICT;
B. A CERTIFICATE OF TAXES DUE LISTING EACH TAXING JURISDICTION SHALL BE OBTAINED FROM 

THE COUNTY TREASURER OR THE COUNTY TREASURER’S AUTHORIZED AGENT;
C. INFORMATION REGARDING SPECIAL DISTRICTS AND THE BOUNDARIES OF SUCH DISTRICTS MAY 

BE OBTAINED FROM THE BOARD OF COUNTY COMMISSIONERS, THE COUNTY CLERK AND 
RECORDER, OR THE COUNTY ASSESSOR

Note: Colorado Division of Insurance Regulations 8-1-2, Section 5, Paragraph G requires that “Every title entity shall be 
responsible for all matters which appear of record prior to the time of recording whenever the title entity conducts the 
closing and is responsible for recording or filing of legal documents resulting from the transaction which was closed.” 
Provided that Stewart Title Company conducts the closing of the insured transaction and is responsible for recording 
the legal documents from the transaction, exception number 1 will not appear on the Owner’s Title Policy and the 
Lender’s Title Pol icy when issue d. 

Note: Colorado Division of Insurance Regulations 8-1-2, Section 5, Paragraph M requires that every title entity shall notify 
in writing that

Affirmative Mechanic’s Lien Protection for the Owner may be available (typically by deletion of Exception No. 5 of 
Schedule B, Section 2 of the Commitment from the Owner’s Policy to be issued) upon compliance with the following 
conditions:

A. The land described in Schedule A of this commitment must be a single-family residence, which includes 
a condominium or townhouse unit.

B. No labor or materials have been furnished by mechanics or materialmen for purposes of construction on the 
land described in Schedule A of this Commitment within the past 6 months.

C. The Company must receive an appropriate affidavit indemnifying the Company against unfiled Mechanic’s 
and Materialmen’s Liens.

D. The Company must receive payment of the appropriate premium.
E. If there has been construction, improvements or major repairs undertaken on the property to be purchased, 

within six months prior to the Date of the Commitment, the requirements to obtain coverage for unrecorded 
liens will include: disclosure of certain construction information; financial information as to the seller, the builder 
and/or the contractor; payment of the appropriate premium; fully executed Indemnity agreements satisfactory 
to the company; and, any additional requirements as may be necessary after an examination of the aforesaid 
information by the Company.

No coverage will be given under any circumstances for labor or material for which the insured has contracted for or 
agreed to pay.

To comply with the provisions of C.R.S. 10-11-123, the Company makes the following disclosure:

a. That there is recorded evidence that a mineral estate has been severed, leased or otherwise conveyed from 
the surface estate and that there is a substantial likelihood that a third party holds some or all interest in oil, gas, 
other minerals, or geothermal energy in the property; and

b. That such mineral estate may include the right to enter and use the property without the surface 
owner’s permission.

NOTE:  THIS DISCLOSURE APPLIES ONLY IF SCHEDULE B, SECTION 2 OF THE TITLE COMMITMENT HEREIN 
INCLUDES AN EXCEPTION FOR SEVERED MINERALS.

Notice of Availability of a Closing Protection Letter:  Pursuant to Colorado Division of Insurance Regulation 8-1-3, 
Section 5, Paragraph C (11)(f), a closing protection letter is available to the consumer.

NOTHING HEREIN CONTAINED WILL BE DEEMED TO OBLIGATE THE COMPANY TO PROVIDE ANY OF THE 
COVERAGES REFERRED TO HEREIN, UNLESS THE ABOVE CONDITIONS ARE FULLY SATISFIED.
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Stewart Title Guaranty Company Privacy Notice
Stewart Title Companies

WHAT DO THE STEWART TITLE COMPANIES DO WITH YOUR PERSONAL INFORMATION?

Federal and applicable state law and regulations give consumers the right to limit some but not all sharing. Federal and applicable state 
law regulations also require us to tell you how we collect, share, and protect your personal information. Please read this notice carefully to 
understand how we use your personal information. This privacy notice is distributed on behalf of the Stewart Title Guaranty Company and 
its title affiliates (the Stewart Title Companies), pursuant to Title V of the Gramm-Leach-Bliley Act (GLBA).

The types of personal information we collect and share depend on the product or service that you have sought through us. This 
information can include social security numbers and driver's license number.

All financial companies, such as the Stewart Title Companies, need to share customers' personal information to run their everyday 
business—to process transactions and maintain customer accounts. In the section below, we list the reasons that we can share 
customers' personal information; the reasons that we choose to share; and whether you can limit this sharing.

Reasons we can share your personal information. Do we share Can you limit this sharing?
For our everyday business purposes— to process your transactions 
and maintain your account. This may include running the business and 
managing customer accounts, such as processing transactions, 
mailing, and auditing services, and responding to court orders and legal 
investigations.

Yes No

For our marketing purposes— to offer our products and services to 
you.

Yes No

For joint marketing with other financial companies No We don't share

For our affiliates' everyday business purposes— information about 
your transactions and experiences. Affiliates are companies related by 
common ownership or control. They can be financial and non-financial 
companies. Our affiliates may include companies with a Stewart name; 
financial companies, such as Stewart Title  Company

Yes No

For our affiliates' everyday business purposes— information about 
your creditworthiness. No We don't share

For our affiliates to market to you — For your convenience, Stewart 
has developed a means for you to opt out from its affiliates marketing 
even though such mechanism is not legally required.

Yes Yes, send your first and last name, the email 
address used in your transaction, your Stewart file 
number and the Stewart office location that is 
handling your transaction by email to 
optout@stewart.com or fax to
1-800-335-9591.

For non-affiliates to market to you. Non-affiliates are companies not 
related by common ownership or control. They can be financial and 
non-financial companies.

No We don't share

We may disclose your personal information to our affiliates or to non-affiliates as permitted by law. If you request a transaction with a 
non-affiliate, such as a third party insurance company, we will disclose your personal information to that non-affiliate.  [We do not control 
their subsequent use of information, and suggest you refer to their privacy notices.]

SHARING PRACTICES
How often do the Stewart Title Companies notify me 
about their practices?

We must notify you about our sharing practices when you request a transaction.

How do the Stewart Title Companies protect my 
personal information?

To protect your personal information from unauthorized access and use, we use 
security measures that comply with federal law. These measures include 
computer, file, and building safeguards.

How do the Stewart Title Companies collect my 
personal information?

We collect your personal information, for example, when you
· request insurance-related services
· provide such information to us

We also collect your personal information from others, such as the real estate 
agent or lender involved in your transaction, credit reporting agencies, affiliates 
or other companies.

What sharing can I limit? Although federal and state law give you the right to limit sharing (e.g., opt out) in 
certain instances, we do not share your personal information in those instances.

Contact us:   If you have any questions about this privacy notice, please contact us at: Stewart Title Guaranty Company,
1360 Post Oak Blvd., Ste. 100,  Privacy Officer, Houston, Texas 77056
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Effective Date:  January 1, 2020

Privacy Notice for California Residents
Pursuant to the California Consumer Privacy Act of 2018 (“CCPA”), Stewart Information Services Corporation and its subsidiary companies 
(collectively, “Stewart”) are providing this Privacy Notice for California Residents (“CCPA Notice”).  This CCPA Notice supplements the 
information contained in Stewart’s existing privacy notice and applies solely to all visitors, users and others who reside in the State of 
California or are considered California Residents (“consumers” or “you”).  Terms used but not defined shall have the meaning ascribed to them 
in the CCPA.

Information Stewart Collects

Stewart collects information that identifies, relates to, describes, references, is capable of being associated with, or could reasonably be linked, 
directly or indirectly, with a particular consumer, household, or device.  Most of the information that Stewart collects in the course of its regular 
business is already protected pursuant to the Gramm-Leach-Bliley Act (GLBA).  Additionally, much of this information comes from government 
records or other information already in the public domain.  Personal information under the CCPA does not include:

 Publicly available information from government records.
 Deidentified or aggregated consumer information.
 Certain personal information protected by other sector-specific federal or California laws, including but not limited to the Fair Credit 

Reporting Act (FCRA), GLBA and California Financial Information Privacy Act (FIPA).
Specifically, Stewart has collected the following categories of personal information from consumers within the last twelve (12) months:

Category Examples Collected?

A. Identifiers.
A real name, alias, postal address, unique personal identifier, online identifier, Internet 
Protocol address, email address, account name, Social Security number, driver's 
license number, passport number, or other similar identifiers.

YES

B. Personal information categories 
listed in the California Customer 
Records statute (Cal. Civ. Code § 
1798.80(e)).

A name, signature, Social Security number, physical characteristics or description, 
address, telephone number, passport number, driver's license or state identification 
card number, insurance policy number, education, employment, employment history, 
bank account number, credit card number, debit card number, or any other financial 
information, medical information, or health insurance information. Some personal 
information included in this category may overlap with other categories.

YES

C. Protected classification 
characteristics under California or 
federal law.

Age (40 years or older), race, color, ancestry, national origin, citizenship, religion or 
creed, marital status, medical condition, physical or mental disability, sex (including 
gender, gender identity, gender expression, pregnancy or childbirth and related 
medical conditions), sexual orientation, veteran or military status, genetic information 
(including familial genetic information).

YES

D. Commercial information. Records of personal property, products or services purchased, obtained, or 
considered, or other purchasing or consuming histories or tendencies. YES

E. Biometric information.

Genetic, physiological, behavioral, and biological characteristics, or activity patterns 
used to extract a template or other identifier or identifying information, such as, 
fingerprints, faceprints, and voiceprints, iris or retina scans, keystroke, gait, or other 
physical patterns, and sleep, health, or exercise data.

YES

F. Internet or other similar network 
activity.

Browsing history, search history, information on a consumer's interaction with a 
website, application, or advertisement. YES

G. Geolocation data. Physical location or movements. YES

H. Sensory data. Audio, electronic, visual, thermal, olfactory, or similar information. YES

I. Professional or employment-related 
information. Current or past job history or performance evaluations. YES

J. Non-public education information 
(per the Family Educational Rights and 
Privacy Act (20 U.S.C. Section 1232g, 
34 C.F.R. Part 99)).

Education records directly related to a student maintained by an educational institution 
or party acting on its behalf, such as grades, transcripts, class lists, student schedules, 
student identification codes, student financial information, or student disciplinary 
records.

YES

K. Inferences drawn from other 
personal information.

Profile reflecting a person's preferences, characteristics, psychological trends, 
predispositions, behavior, attitudes, intelligence, abilities, and aptitudes. YES
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Stewart obtains the categories of personal information listed above from the following categories of sources:

 Directly and indirectly from customers, their designees or their agents (For example, realtors, lenders, attorneys, etc.) 
 Directly and indirectly from activity on Stewart’s website or other applications.
 From third-parties that interact with Stewart in connection with the services we provide.  

Use of Personal Information

Stewart may use or disclose the personal information we collect for one or more of the following purposes:

 To fulfill or meet the reason for which the information is provided.
 To provide, support, personalize, and develop our website, products, and services.
 To create, maintain, customize, and secure your account with Stewart.
 To process your requests, purchases, transactions, and payments and prevent transactional fraud.
 To prevent and/or process claims.
 To assist third party vendors/service providers who complete transactions or perform services on Stewart’s behalf.
 As necessary or appropriate to protect the rights, property or safety of Stewart, our customers or others.
 To provide you with support and to respond to your inquiries, including to investigate and address your concerns and monitor and 

improve our responses.
 To personalize your website experience and to deliver content and product and service offerings relevant to your interests, including 

targeted offers and ads through our website, third-party sites, and via email or text message (with your consent, where required by 
law).

 To help maintain the safety, security, and integrity of our website, products and services, databases and other technology assets, 
and business.

 To respond to law enforcement or regulator requests as required by applicable law, court order, or governmental regulations.
 Auditing for compliance with federal and state laws, rules and regulations.
 Performing services including maintaining or servicing accounts, providing customer service, processing or fulfilling orders and 

transactions, verifying customer information, processing payments, providing advertising or marketing services or other similar 
services.

 To evaluate or conduct a merger, divestiture, restructuring, reorganization, dissolution, or other sale or transfer of some or all of our 
assets, whether as a going concern or as part of bankruptcy, liquidation, or similar proceeding, in which personal information held by 
us is among the assets transferred.  

Stewart will not collect additional categories of personal information or use the personal information we collected for materially different, 
unrelated, or incompatible purposes without providing you notice.

Disclosure of Personal Information to Affiliated Companies and Nonaffiliated Third Parties

Stewart does not sell your personal information to nonaffiliated third parties.  Stewart may share your information with those you have 
designated as your agent in the course of your transaction (for example, a realtor or a lender).  Stewart may disclose your personal 
information to a third party for a business purpose.  Typically, when we disclose personal information for a business purpose, we enter a 
contract that describes the purpose and requires the recipient to both keep that personal information confidential and not use it for any 
purpose except performing the contract.

We share your personal information with the following categories of third parties:

 Service providers and vendors (For example, search companies, mobile notaries, and companies providing credit/debit card 
processing, billing, shipping, repair, customer service, auditing, marketing, etc.)

 Affiliated Companies
 Litigation parties and attorneys, as required by law.
 Financial rating organizations, rating bureaus and trade associations. 
 Federal and State Regulators, law enforcement and other government entities
In the preceding twelve (12) months, Stewart has disclosed the following categories of personal information for a business purpose:

Category A:  Identifiers
Category B:  California Customer Records personal information categories
Category C:  Protected classification characteristics under California or federal law
Category D:  Commercial Information
Category E:  Biometric Information
Category F:  Internet or other similar network activity
Category G:  Geolocation data
Category H:  Sensory data
Category I:   Professional or employment-related information
Category J:   Non-public education information
Category K:  Inferences

Consumer Rights and Choices

The CCPA provides consumers (California residents) with specific rights regarding their personal information.  This section describes your 
CCPA rights and explains how to exercise those rights.
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Access to Specific Information and Data Portability Rights

You have the right to request that Stewart disclose certain information to you about our collection and use of your personal information 
over the past 12 months.  Once we receive and confirm your verifiable consumer request, Stewart will disclose to you:

 The categories of personal information Stewart collected about you.
 The categories of sources for the personal information Stewart collected about you.
 Stewart’s business or commercial purpose for collecting that personal information.
 The categories of third parties with whom Stewart shares that personal information.
 The specific pieces of personal information Stewart collected about you (also called a data portability request).
 If Stewart disclosed your personal data for a business purpose, a listing identifying the personal information categories that each 

category of recipient obtained.
Deletion Request Rights

You have the right to request that Stewart delete any of your personal information we collected from you and retained, subject to certain 
exceptions. Once we receive and confirm your verifiable consumer request, Stewart will delete (and direct our service providers to delete) 
your personal information from our records, unless an exception applies.

Stewart may deny your deletion request if retaining the information is necessary for us or our service providers to:

1. Complete the transaction for which we collected the personal information, provide a good or service that you requested, take actions 
reasonably anticipated within the context of our ongoing business relationship with you, or otherwise perform our contract with you.

2. Detect security incidents, protect against malicious, deceptive, fraudulent, or illegal activity, or prosecute those responsible for such 
activities.

3. Debug products to identify and repair errors that impair existing intended functionality.

4. Exercise free speech, ensure the right of another consumer to exercise their free speech rights, or exercise another right provided for 
by law.

5. Comply with the California Electronic Communications Privacy Act (Cal. Penal Code § 1546 seq.).

6. Engage in public or peer-reviewed scientific, historical, or statistical research in the public interest that adheres to all other applicable 
ethics and privacy laws, when the information’s deletion may likely render impossible or seriously impair the research’s achievement, 
if you previously provided informed consent.

7. Enable solely internal uses that are reasonably aligned with consumer expectations based on your relationship with us.

8. Comply with a legal obligation.

9. Make other internal and lawful uses of that information that are compatible with the context in which you provided it.

Exercising Access, Data Portability, and Deletion Rights

To exercise the access, data portability, and deletion rights described above, please submit a verifiable consumer request to us either:

 Calling us Toll Free at 1-866-571-9270

 Emailing us at Privacyrequest@stewart.com

 Visiting http://stewart.com/ccpa
Only you, or someone legally authorized to act on your behalf, may make a verifiable consumer request related to your personal information.  
You may also make a verifiable consumer request on behalf of your minor child.  

To designate an authorized agent, please contact Stewart through one of the methods mentioned above.

You may only make a verifiable consumer request for access or data portability twice within a 12-month period. The verifiable consumer 
request must:

 Provide sufficient information that allows us to reasonably verify you are the person about whom we collected personal information or an 
authorized representative.

 Describe your request with sufficient detail that allows us to properly understand, evaluate, and respond to it.

Stewart cannot respond to your request or provide you with personal information if we cannot verify your identity or authority to make the 
request and confirm the personal information relates to you.

Making a verifiable consumer request does not require you to create an account with Stewart. 

Response Timing and Format

We endeavor to respond to a verifiable consumer request within forty-five (45) days of its receipt.  If we require more time (up to an additional 
45 days), we will inform you of the reason and extension period in writing.

mailto:Privacyrequest@stewart.com
http://stewart.com/ccpa
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A written response will be delivered by mail or electronically, at your option.

Any disclosures we provide will only cover the 12-month period preceding the verifiable consumer request’s receipt.  The response we provide 
will also explain the reasons we cannot comply with a request, if applicable.  For data portability requests, we will select a format to provide 
your personal information that is readily useable and should allow you to transmit the information from one entity to another entity without 
hindrance.

Stewart does not charge a fee to process or respond to your verifiable consumer request unless it is excessive, repetitive, or manifestly 
unfounded.  If we determine that the request warrants a fee, we will tell you why we made that decision and provide you with a cost estimate 
before completing your request.

Non-Discrimination

Stewart will not discriminate against you for exercising any of your CCPA rights.  Unless permitted by the CCPA, we will not:

 Deny you goods or services.
 Charge you a different prices or rates for goods or services, including through granting discounts or other benefits, or imposing 

penalties.
 Provide you a different level or quality of goods or services.
 Suggest that you may receive a different price or rate for goods or services or a different level or quality of goods or services.

Changes to Our Privacy Notice

Stewart reserves the right to amend this privacy notice at our discretion and at any time.  When we make changes to this privacy notice, we 
will post the updated notice on Stewart’s website and update the notice’s effective date.  Your continued use of Stewart’s website 
following the posting of changes constitutes your acceptance of such changes.

Contact Information

If you have questions or comments about this notice, the ways in which Stewart collects and uses your information described here, your 
choices and rights regarding such use, or wish to exercise your rights under California law, please do not hesitate to contact us at:

Phone:  Toll Free at 1-866-571-9270

Website: http://stewart.com/ccpa

Email:  Privacyrequest@stewart.com

Postal Address:  Stewart Information Services Corporation

Attn:  Mary Thomas, Deputy Chief Compliance Officer

1360 Post Oak Blvd., Ste. 100, MC #14-1

Houston, TX  77056

http://stewart.com/ccpa


  

 

 

 

  

 

 

 

 

 

Appendix P: Mineral Right Holders 
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South Platte Solar 0036044 

Mineral Rights Holders 

TC - Ross 

APN: R008322, 1229-240-00-005 

Stewart Title Commitment: 1785757, dated August 5, 2022 @ 8:00 AM 

 

The items listed below are the title exceptions specific to oil, gas and minerals rights as disclosed in 

the title commitment referenced above.  The names of individual parties to each agreement are 

listed. This list does not constitute a title search by Westwood, PS.  There may be leases, 

assignments, amendments, exceptions or grants of interests that are not listed. Westwood, PS 

makes no representation as to the present ownership of any such interests.   

 

8. Reservations contained in United States Patent filed for record on July 28, 1914 as Instrument 

No. 423997.  

(BLM Records) 

 USA 

Fox, James 

 

     

   

 

 

 

 

 



  

 

 

 

  

 

 

 

 

 

Appendix Q: Public Outreach Materials 

 

 

 

 

 

 



Learn more about South Platte Solar 
A subsidiary of NextEra Energy Resources is proposing a solar energy project in 
Morgan County. Residents are invited to stop in and meet our team to learn 
more about the proposed project at the upcoming open house.

Oct. 5 between 5-7 p.m. MT

The Hall 
204 West Beaver Ave Fort 
Morgan, CO 80701

www.NextEraEnergyResources.com
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