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Dear Ms. Hay: 

Pawnee Solar LLC, a wholly owned subsidiary of ACE Development Company, LLC (AES) seeks 
approval of this Special Use Permit application for the Pawnee I Solar Project (Project) — a new solar 

energy facility and battery energy storage system (BESS) to be constructed in Morgan County, Colorado. 

AES is one of the world’s most dependable  and innovative renewable energy companies. For over 40 

years, AES has advanced the economic, social, and environmental benefits of clean electrification in the 

United States and around the globe for sustainable development. 

The enclosed Special Use Permit application is specifically for the new solar energy facility; and a 

separate Special Use Permit application has been submitted concurrent with this application for the solar 

energy facility associated BESS. The Project will be located approximately 9 miles southeast of the town 

of Fort Morgan, Colorado, entirely on private land adjacent to County Road K. The new solar energy 

facility will include a 250-megawatt photovoltaic solar array with a 200-megawatt alternating-current-

coupled BESS. The Project would be constructed in one phase, with construction expected to begin in the 

third quarter of 2024 and the solar facility operation expected to commence in the second quarter of 2026. 

The Project is proposing to interconnect into the to-be constructed Canal Crossing substation, which was 

reviewed and approved by Morgan County, under the 1041 regulations, in September 2022. 

Pawnee Solar LLC and AES are enthusiastic about adding value for Morgan County and its residents 

through the development of this clean energy project. The Project area provides an ideal suitable location 

for utility-scale solar energy development due to the existing solar resource, topography, and proximity to 

a point of interconnection. The Project will support community and economic development in Morgan 

County through job creation, local taxes, and construction activities, as well as contributing towards 

Colorado’s renewable energy portfolio standard for climate change mitigation and a low-carbon economy. 

AES stands ready to address comments or questions from Morgan County staff, commissioners, and 

referral agencies, as necessary, to deem the enclosed Special Use Permit application is complete and 

present the Project for public hearing. 

Sincerely, 

Page Bolin 

Development Manager 

AES Clean Energy 
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EXHIBIT 1 

PROJECT NARRATIVE 

Pawnee I Solar Energy Collector Facility
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SECTION 4-820 (C). PROJECT NARRATIVE 

(1) Project description and proposed phasing of development.

(2) A description of the project and each phase of development, including the approximate
number of solar panels, and the accessory structures, power output (in MW), and
infrastructure and interconnection requirements for each phase.

(3) Description of potential access route(s), including road surface material, proposed
measures for dust control, and proposed road maintenance schedule or program.

INTRODUCTION 

Pawnee Solar LLC, a wholly owned subsidiary of ACE Development Company, LLC (AES) is 
submitting this Special Use Permit (SUP) application for the proposed Pawnee I Solar Project 
(Project). The Project is proposed to be a 250 Mega-Watt, Alternating Current (MWac) solar 
PV project in conjunction with 200 MWac of Battery Energy Storage System (BESS). In 
accordance with Morgan County requirements, a separate SUP application is being 
submitted concurrent with this application for the BESS component. The Project will be 
located along County Road K, approximately 9 miles southwest of the town of Brush on 
private property owned by Stephen and Joann Cecil (refer to Figures 1 and 2). The Project 
will be located within Sections 14, 23, 26, and 35 of Township 02 North and Range 57 West, 
in a rural portion of unincorporated Morgan County adjacent to other agricultural lands 
(Project Area). Parcel numbers and land ownership for the Project are as follows: 

Parcel Number Account Number Owner Owner Address 

129114000001 R010915 Cecil, Stephen & Joann 
P.O. Box 40 
Fort Morgan, CO 80701 

129123000001 R010916 Cecil, Stephen & Joann 
P.O. Box 40 
Fort Morgan, CO 80701 

129126000001 R010920 Cecil, Stephen & Joann 
P.O. Box 40 
Fort Morgan, CO 80701 

129135000001 R010922 Cecil, Stephen & Joann 
P.O. Box 40 
Fort Morgan, CO 80701 

AES is pursuing this Project in anticipation of the sale of renewable energy to an electric utility 
company serving Colorado. The Project would interconnect to Xcel Energy’s transmission 
system via the new (not yet constructed) Canal Crossing Substation, which will be located 
directly adjacent to the Project Area on the northeast side of County Road K (i.e., west side of 
Section 13). The Project Area provides an ideal location for utility-scale solar energy 
development due to the existing solar resource, topography, and proximity to a point of 
interconnection. The Project will support community and economic development in Morgan 
County through job creation, local taxes, and construction activities, as well as contributing 
towards Colorado’s renewable energy portfolio standard for climate change mitigation and a 
low-carbon economy. 
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PURPOSE OF REQUEST 

The purpose of this application is to provide Morgan County with pertinent information regarding 
the Project, subject to the Amendment to the Morgan County Zoning Regulations Concerning the 
Regulation of Wind Energy, Solar Collector, and Battery Energy Storage Systems, adopted in 
June 2022.1 

An in-person pre-application meeting about the Project was held August 24, 2022, with Ms. Nicole 
Hay, the Morgan County Planning Administrator. After the initial pre-application meeting, 
additional outreach to the Planning Department occurred to learn more and better understand 
Morgan County’s regulatory requirements for the development of an utility-scale solar energy 
facility. The applicant and proponent, Pawnee Solar LLC, understands that the approval or denial 
of the final SUP by the Board of County Commissioners will occur after the submittal of this 
application. Approval or denial will be based on the information included herein, as well as any 
additional information that is requested upon review by the Morgan County Planning Department 
and Planning Commission (hereafter referred to as “Morgan County” or “the County”). In 
accordance with the application submittal requirements, one hard copy and one electronic 
submittal of this application have been provided to the County. It is anticipated that, after an initial 
review by Morgan County, the final submission before Planning Commission consideration will 
consist of a total of 11 hard copies to be provided to Morgan County. Furthermore, to assist with 
the County’s review of this application, each section of the application is cross-referenced with 
the corresponding section names of the SUP Checklist and requirements of the Morgan County 
Zoning Regulations Section 2-380 SUP Submittal Requirements, Section 4-820 Solar Collector 
Facility Submittal Requirements, and Section 4-855 BESS Submittal Requirements. 

APPLICANT INFORMATION 

Pawnee Solar LLC is a wholly owned subsidiary of AES. Founded in 1981 and headquartered 
in Arlington, Virginia, the AES Corporation (NYSE: AES) is a Fortune 500 global energy 
company accelerating the future of energy by helping businesses to transition to clean, 
renewable energy. The U.S. business unit, AES Clean Energy, has a corporate headquarters in 
Louisville, Colorado. Together with its many stakeholders, AES is improving lives by delivering 
the greener, smarter energy solutions the world needs. Its diverse workforce is committed to 
continuous innovation and operational excellence, while partnering with customers on their 
strategic energy transitions and continuing to meet their energy needs today. AES is committed 
to a wide range of social, economic, and environmental initiatives that will improve the lives of 
customers and their communities, protect the environments in which it operates, and empowers 
people and businesses. The AES Corporation has over 10,000 employees, with the U.S. clean 
energy business unit making up 1,000 of those employees. 

AES’ business model is to develop, own, and operate each renewable energy project, and each 
project represents its expertise in design, construction, financing, and long-term operations and 
maintenance. AES’s U.S. renewable energy portfolio consists of utility-scale solar facilities, solar 
plus battery energy storage systems (BESS), standalone storage, and wind energy, totaling 
more than 5 gigawatts (GW) of operating facilities (the majority of which have been developed in 
the past five years) and 40+ GW of projects in various development and construction stages 
across the United States. 

1
 Morgan County Board Of County Commissioners. 2022. Resolution No. 2022 BCC 017, An Resolution Amending the Morgan 

County Zoning Regulations Concerning the Regulation of Wind Energy, Solar Collector, and Battery Energy Storage Systems.
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Operations and Maintenance Experience 

AES is a highly experienced, long-term owner and operator currently operating more than 3 GW 
of photovoltaic (PV) solar facilities. AES provides ongoing operations and maintenance (O&M) 
and asset management services under long-term service agreements. Services may include 
overseeing the day-to-day operation of the PV system, safety, and security; maximizing energy 
production; vegetation control; and management of reliability, site services, and power purchase 
agreements. Additionally, AES O&M teams offer land use and environmental permits and 
approvals, and other regulatory or contract-based compliance; compliance monitoring and 
reporting; power system forecasting; preventative and scheduled maintenance; and spare parts 
inventory management. O&M services may also include certain warranties or guarantees 
relating to the power plant. 

At AES, Safety First is its motto. It is AES’s practice to maintain and operate Projects in 
accordance with manufacturer specifications, applicable local, state, and federal safety 
regulations and requirements to ensure the safety of personnel and the public in a manner that 
reduces risks to the project and the environment. 

Regional Experience 

AES has extensive experience in solar energy development for electric utility companies in the 
Rocky Mountain region. Below is a list of renewable energy projects, both at community-scale 
and utility-scale, that AES companies have completed or that are under construction in the 
region in the last five years. Projects under construction are denoted by italics. 

Project Name Technology State Status MW DC MW AC 
MW 

BESS 
COD 

Comanche Solar CO Operational 156 120 2016 

Pioneer Wind WY Operational 80 2016 

ID Solar I Solar ID Operational 55 40 2016 

Latigo Wind UT Operational 60 2016 

San Luis Solar Solar CO Operational 1.2 1.5 2017 

Lafayette Horizon Solar CO Operational 1.6 2 2019 

Alden Solar CO Operational 1.6 2 2020 

Platteville Solar CO Operational 1.2 1.6 2019 

Monte Vista 2 Solar CO Operational 1.6 2 2020 

Rock Creek 2 Solar CO Operational 1.6 2 2020 

Alamosa South Solar CO Operational 1.6 2 2020 

East Line Solar AZ Operational 120 100 2020 

Hunter Solar UT Operational 129.8 100 2021 

Sigurd Solar UT Operational 112 80 2021 

Clover Creek Solar UT Operational 107.3 80 2021 

Central Line Solar AZ Construction 125 100 2022 

McFarland A Solar + Storage AZ Construction 250 200 100 2023 

Chevelon Butte 

Wind  
Wind AZ Construction 238.2 2023 
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PROJECT DESCRIPTION 

The Pawnee I Solar Project is a 250-MWac solar PV facility, with an associated 200-MWac- 
coupled BESS. The solar panels and appurtenant facilities will be located within a 2,238-acre 
footprint based on the layout included in this application. The Project Area presented in this 
application represents the area where solar panels and associated facilities will be sited. The 
footprint of the Project Area may vary slightly due to final design, materials, and more detailed 
engineering. Pawnee I Solar is anticipated to be constructed in one phase. 

The Project includes a PV solar array, a new project substation, a BESS, and other appurtenant 
equipment. The Project would be supported by 200 MWac of BESS, to be located adjacent to 
the project substation, providing 968.7 MWh on a 4-hour cycle. The solar array will consist of 
approximately 610,551 PV solar panels mounted on a single-axis tracking (SAT) system 
supported by driven pile foundations (or equivalent) with minimal anticipated ground disturbance 
required. The SAT system aligns the panels in rows that rotate to face east in the morning hours 
and west in the afternoon hours, tracking the sun along a north/south axis to maximize solar 
energy production. At their highest point, the top edge of the PV panels would be approximately 
8 to 10 feet above ground level, depending on spot topography. 

The Project would utilize UL-listed, commercially available crystalline silicon or thin film PV 
modules. The final quantity of PV solar panels would be determined during final engineering, 
when detailed technical and engineering studies are available. Inverters and associated 
transformers, for purposes of converting the direct current (DC) electricity from the modules to 
AC electricity for the grid, would be installed throughout the site on concrete equipment pads. 
Impervious areas would be limited to the pile foundations, equipment pads, substation, and 
access roads. 

The Project Area perimeter would be fenced by a chain-link fence with three-strand barbed wire 
affixed on top, approximately 8 feet high (minimum height recommended by Colorado Parks and 
Wildlife). Gated and locked access points would be provided for the Project Area (locations to 
be determined). The main Project entrance is proposed along County Road K. Internal access 
roads to major equipment pad locations will be all-weather to ensure first responder access and 
circulation for O&M. Access gate locks would allow first responder access at all times. 

Lighting installed for the Project would be designed to code to provide the minimum illumination 
needed to achieve safety and security and would be downward-facing and shielded to focus 
illumination on the desired areas only. Security lighting may be provided at the onsite dedicated 
substation, inverters, and points of access. 

The key components associated with the Project are: 

• Project Area of 2,230 acres (approximately 1,660 developed acres)

• Substation (approximately 20 acres)

• Vehicle access points off County Road K

• Solar type: PV

• Panel type: bifacial with SAT

• Total modules: Approximately 610,551 (technology dependent)

• Onsite BESS (200 MWac)

• Interconnection: onsite project substation adjacent to the new Canal Crossing
Substation.

Morgan County will be notified in writing prior to the start of decommissioning. 
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Project-specific design and drawings are provided in Exhibits 3 and 4 of this SUP application. 
 

Battery Energy Storage Systems 

Pawnee Solar LLC is proposing a BESS to be developed in conjunction with the Pawnee I Solar 
Project. The BESS will be a 200-MWac-coupled system. The BESS will be located adjacent to a 
substation associated with the Pawnee I Solar Project, providing 968.7 MWh on a 4-hour cycle. 
The BESS will be located on parcel number 1291-140-00-001 in Section 14 of Township 02 
North, Range 57 West. The BESS would be located on a relatively flat area, comprising 
approximately 16.5 acres of desert scrub habitat. Construction of the BESS would require 
clearing of vegetation and potential grading to ensure the surface is flat. A separate SUP 
application specific to the BESS associated with the Pawnee I Solar Project has been provided 
to Morgan County for review concurrent with this application. 

 

Operation and Maintenance 

Maintenance of the Project would require occasional visual inspections, equipment servicing, 
and minor repairs. Overall, minimal maintenance requirements are anticipated, since the SAT 
systems would operate independently and primarily remotely, with little human involvement 
required. Power electronics would be serviced annually or bi-annually, depending on the 
equipment type. On intermittent occasions, the presence of several workers may be required if 
major repair or replacement of equipment is necessary. However, due to the nature of the 
Project, such maintenance activities are anticipated to be infrequent. 

 
Onsite vegetation would be managed by typical landscape maintenance techniques, including 
the application of herbicides and manual weeding. All open and un-landscaped portions of the 
Project Area would be maintained in good condition, with weeds, trash, and debris routinely 
removed from the site. 

 

While the Project would be monitored remotely, there will be an on-site Operations and 
Maintenance (O&M) building, approximately 1,020 square feet in size. This building will provide 
shelter, meeting space, and equipment storage protected from the elements. A building site plan 
and footprint are provided in Figure 3. The O&M building will require a separate building permit. 
After the permit has been issued and work has begun on the O&M building, Pawnee Solar LLC 
or its contractor will request inspections from the Planning &, Zoning Department or the building 
inspector.  
 
After the solar panels are installed, the panels would operate during daylight hours, seven days 
per week, 365 days per year. Security would be maintained through an 8-foot-high chain-
link/barbed wire fence that would be installed along the perimeter of the developed areas. As 
indicated above, access points would be locked and accessible through a Knox-Box or similar 
device, which would allow emergency response personnel and O&M workers rapid entrance to 
the Project Area. Further details regarding maintenance of the facility is provided in Exhibit 8 of 
this SUP application. 
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Figure 3. O&M Building Layout 
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WATER TRUCK HAUL ROUTES 

Pawnee Solar LLC has analyzed and considered three alternative haul routes for accessing the 
Project Area (Figure 4). The Preferred Route was selected based on having the least impact to traffic 
patterns and residential subdivisions within the Town of Fort Morgan and the surrounding area. 
Additionally, the Preferred Route is within a more rural setting where fewer residences are located.  

Haul Route Distance (miles) 

Preferred Route 16.7 

Alternate Route 1 11.6 

Alternate Route 2 15.1 

All three analyzed haul routes would utilize paved roads for the majority of the route with the 
exception of County Road K, which is unpaved for approximately 3 miles. The total distance for each 
of the haul routes analyzed is provided above. Although Alternate Routes 1 and 2 are shorter overall 
routes to the Project Area, it was determined that decreased potential impacts to usual traffic patterns 
and residences resulting from increased noise and traffic outweigh the longer pathway required for 
the Preferred Route. 

While impacts to paved roads along the haul routes are not anticipated, Pawnee Solar LLC will 
document the baseline conditions of roadways along the haul route, with special attention to the 
unpaved County Road K. The purpose of documenting baseline conditions prior to construction is to 
determine any impacts to the roadways as a result of construction activities. Following the completion 
of construction, Pawnee Solar LLC will restore haul routes to pre-construction conditions, which will 
be required per the Road Use Agreement between Morgan County and Pawnee Solar LLC. 
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Proposed Phasing 

The proposed Pawnee I Solar Project would be constructed in one phase, with the site 
preparation and construction expected to begin in the second quarter of 2024 and the solar 
energy facility operations expected to commence in the second quarter of 2026. The Project 
would generally be developed and operated according to the schedule shown below. 

 

Activity Date 

Site Design/Engineering Q4 2022 to Q4 2023 

Site Permitting/Approval Q1 2023 to Q3 2023 

Interconnection Q4 2023-Q1 2024 

Solar Array Construction Initiation Q2 2024 to Q3 2024 

Substation Construction Initiation Q2 2025 

Commercial Operation Q2 2026 

 

COMPLIANCE WITH THE MORGAN COUNTY COMPREHENSIVE PLAN 

Review of Morgan County’s Comprehensive Plan (2008) indicates that the Project and its 
associated facilities would not conflict with the interests of the County, nor would they place an 
undue financial burden on the County, including its current and future residents. The renewable 
energy delivered to the power grid as a result of this Project would directly benefit current 
residents through increased revenue to the region and it would support future community-based 
economic development and energy demands of Morgan County and the broader region served 
by the power grid. Additionally, this utility-scale solar energy development project would benefit 
current and future residents of Morgan County through the reduction of greenhouse gases and 
related climate change effects with electric generation from low-carbon sources. The Project is 
consistent with the following goals and policies from the Morgan County Comprehensive Plan: 

 

• Economic Development: 

Goal: “Diversify the economy in Morgan County to broaden business employment 
opportunities for residents and to further economic growth.” 

- Policy 10: “Contribute to the Colorado New Energy Economy; work to attract and 
maintain renewable energy projects to capture this.” 

 
The Project would provide a clean and renewable source of energy to Morgan 
County and its residents, and in the long-term contribute towards a low-carbon 
economy. Pawnee I Solar will create positive impacts to public welfare through 
employment opportunities and potential opportunities for current and future local 
residents to benefit from economic development associated with the clean, 
renewable energy transition. Local, regional, and statewide employment during the 
construction phase will primarily benefit those in the construction trades, including 
equipment operators, truck drivers, laborers, and electricians. Pawnee Solar LLC 
expects that the majority of these construction jobs would be filled by residents of 
Morgan County and residents of the State of Colorado. Facility construction would 
also require workers with specialized skills, such as crane operators, solar energy 
facility assemblers, specialized excavators, and high-voltage electrical facility 
workers. Pawnee Solar LLC would hire from the local, regional, and statewide labor 
markets to fill highly specialized positions to the extent possible. 
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Pawnee Solar LLC will also generate increased revenues to county, local 
municipality, and school district tax bases. Additionally, throughout the construction 
period, workers will support local businesses, including hardware supply stores, 
restaurants, gas stations, and hotels. 

 

• Environment: 

Goal: “To preserve the manmade and natural environment in order to enhance the 
quality of life in Morgan County.” 

- Policy 14: “Encourage use of renewable resources and production of biofuels and 
electric power from such resources.” 

 

There are no wetlands mapped in the Project Area, according to the U.S. Fish and 
Wildlife Service National Wetlands Inventory. The lack of wetlands was verified by 
field-based wetland and waterbody surveys/delineations in the Project Area. No 
waterbodies were found in the Project Area and the Project Area lies in an area of 
minimal flood hazard outside of the 100-year or 500-year floodplains. No previous air 
pollution, toxic releases to air, toxic releases to water, superfund sites, hazardous 
waste, or toxic releases to land sites were identified in the Project Area. The Phase I 
Environmental Site Assessment did not uncover any Recognized Environmental 
Conditions (RECs), Controlled Recognized Environmental Conditions (CRECs), or 
Historical Recognized Environmental Conditions (HRECs). No existing cultural 
resources or previous site-specific cultural resource surveys were located in the 
Project Area. Refer to the Environmental Impact Analysis (Exhibit 2) for details on 
environmental settings and potential impact-based conservation or mitigation 
measures. 

 
Pawnee Solar LLC will contribute to fuel diversity within the State of Colorado by 
providing 250 MWac of electricity produced by renewable energy and 200 MW AC- 
coupled BESS to enhance diversity and replace fossil fuels. 

 

• Land Use: 

Goal: “To encourage development where: 1) it is in proximity to the activity centers; 2) 
the proposed development is compatible with existing land uses; 3) there is access to 
established public infrastructure (primarily road and utilities); and 4) where, in outlying 
areas of the county, there is access to utilities and there is little additional burden on 
rural services.” 

 
Existing land uses in the Project Area consist of active rangeland for livestock 
grazing, with scattered areas developed for irrigated croplands. According to the U.S. 
Department of Agriculture, Natural Resources Conservation Service, Web Soil 
Survey, the Project Area does not contain prime farmland or farmland of statewide 
importance. According to the Ecological Characterization and Natural Resources 
Planning report conducted for Pawnee Solar Project, the Project Area received a low 
(2-star) score for water infiltration and soil organic matter, meaning the Project Area 
has low water infiltration rates in part due to soil compaction from livestock.2 The 
Morgan County Comprehensive Plan includes goals to preserve agricultural lands to 
the greatest extent practical. The Project Area does not contain soils of farmland 

 
2 WEST. 2022 Pawnee Solar Project Ecological Characterization and Natural Resources Planning. Prepared for AES Clean Energy 

Development LLC. 
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importance nor characteristics that would support productive agricultural resources. 
 
The Project Area is zoned within the Agriculture Production Zone (A) which allows for 
large-scale solar development, including BESS, through a SUP (Morgan County 
Zoning Regulations, Section 3-180 (Y)(AA) October 2022). Additionally, the 
proposed Project Area is located directly adjacent to public infrastructure (County 
Road K) and utilities by being located directly adjacent to the new Canal Crossing 
substation and the transmission line being built as part of the Colorado Power 
Pathway. The Project is sited such that there will be minimal to no impact to rural 
services. 

 

• Utilities: 

Goal: “To ensure that adequate and financially secure public utilities are provided to all 
developments in Morgan County.” 

 
Pawnee I Solar Project will include the development of an approximately 1,020- 
square foot O&M building. Electricity is present in the Project Area and can be 
utilized to serve the O&M building. The water and sewer needs of the O&M building 
can be met through onsite above-ground water tanks and an onsite septic system 
that meet County requirements. The Project will require access to 
telecommunications in the form of Internet, which is also present in the vicinity. The 
Project will interconnect to Xcel Energy’s existing electrical infrastructure through a 
new collection and substation system. Pawnee I Solar Project is compatible with the 
existing transmission infrastructure and it will not adversely impact transmission uses 
already existing in the region. 

 

• Circulation and Transportation: 

Policy 1: Traffic and Roads 

- “Require new developments to mitigate impacts to adjacent county roads” 
- “Require traffic generation studies for large developments” 

 

Traffic on area roadways will temporarily increase during approximately 24 months of construction. 
The most intense construction traffic will happen in the beginning of the construction phase as 
equipment and materials are brought into the Project site. Following the delivery of basic equipment 
(panels, racking, and inverters), much of the construction work happens onsite in smaller construction 
vehicles. Another intense phase of construction will be the delivery of transformers and BESS 
equipment. These delivery periods are short and spaced out over the construction phase. Pawnee 
Solar LLC anticipates that most traffic during phases of construction will occur outside of the peak 
traffic times. Vehicle trips generated by construction and operation of the Pawnee I Solar Project will 
be minimal and will remain below the maximum capacity for two-lane rural roadways. Pawnee Solar 
LLC will consult with the Morgan County Road and Bridge Department to plan and design final 
transportation routing to avoid/minimize, to the extent practical, safety issues associated with the use 
of approved haul routes. Following construction, Pawnee Solar LLC will repair damage to the 
approved haul routes sustained during construction of the Pawnee I Solar Project to a condition equal 
to the existing roadway condition prior to construction, consistent with the Road Use Agreement to be 
negotiated with Morgan County. Pawnee Solar LLC will document road conditions using pre- and 
post- construction video and/or photographs. 
 
As presented above, the proposed Project is consistent with Morgan County’s guiding principles, 
goals, and policies for economic development, environment, land use, utilities, and transportation 
identified in the 2008 Comprehensive Plan. 
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COMPLIANCE WITH MORGAN COUNTY ZONING REGULATION SECTION 2- 
395 

Pawnee Solar has reviewed Morgan County’s Zoning Regulations (Adopted June 2007, 
updated through October 2022) for compliance under a SUP for a large-scale solar 
development including a BESS. The Project would be a permitted use under a SUP within the 
Agriculture Production Zone (A) with waivers for Section line roads and parcel line setbacks in 
the Project Area. The Project would be in compliance with the following criteria based on 
Morgan County’s Zoning Regulations, Section 2-395 - Review Criteria. 

 

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

The Project is allowed under a SUP within the Agriculture Production Zone (A) and it 
aligns with Morgan County’s Comprehensive Plan (2008), as indicated above. Project 
plans are consistent with the County’s goals and policies related to economic 
development, environment, land use, utilities, and transportation. The Project would 
provide a long-term, low-carbon, and renewable energy source to the County with 
economic, environmental, and social benefits to its current and future residents. 

 
(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 

Pawnee Solar is submitting a complete SUP application package for the Pawnee I Solar 
Project in Morgan County. The SUP application includes a Project Narrative (i.e., 
description of proposed action [this document / Exhibit 1]), existing land use and 
environmental setting of the Project Area, and potential impacts-based conservation or 
mitigation measures (as needed) in the Environmental Impact Analysis (Exhibit 2). The 
submittal will be provided as a hardcopy and electronically, fulfilling submittal 
requirements in Section 2-380 of the Morgan County Zoning Regulations. 

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

Pawnee Solar’s site plan is in compliance with Section 2-410 - Site Plan and 2-420 - 
Special Use Plan Map and will be reviewed by the Planning Administrator. 

 
(D) All on and off-site impacts have been satisfactorily mitigated either through 

agreement, public improvements, site plan requirements, or other mitigation 
measures 

Pawnee Solar plans, at the appropriate time prior to the start of construction, to enter 
into a Road Use Agreement with Morgan County which will document any road damage 
caused during construction of the Project; and will restore existing roads to the original 
condition after construction is completed. All potential adverse impacts-based mitigation 
measures have been disclosed in the Environmental Impact Analysis section of this SUP 
application (Exhibit 2). 

  
(E) The special use proposed has been made compatible with the surrounding uses 

and adequately buffered as determined by the County 

The Pawnee I Solar Project is sited on active rangeland with no statewide farmland of 
importance. Conclusions from the Ecological Characterization and Natural Resources 
Planning report2 found that the Project Area has poor water infiltration and soil conditions 

for productive agriculture; therefore, a utility-scale solar energy facility would provide the 
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most economic benefit (as higher and better use) for this land in Morgan County. 

The Project will introduce new visual elements (i.e., PV solar panels) into the existing 
landscape, which could be considered a change in community character from the 
primarily agricultural and rural residential areas in the vicinity of the Project Area. 
Characteristics of the type and extent of visibility and visual impact of a utility-scale solar 
energy facility would be highly variable based on distance, number of solar panels in 
view, weather conditions, sun angle, extent of visual screening from topography and 
vegetation, aesthetic quality, viewer sensitivity, and/or existing land uses. In many areas, 
topography and vegetation act as a visual buffer between solar arrays, minimizing the 
visual impact of the Project and helping to maintain a community character based in 
agriculture or rangeland. Due to the rural location of the Project, and the lack of adjacent 
residences (other than the Project Area landowner) or other public uses, the extent to 
which the change in landscape will affect current residents of the County is minimal. The 
Project is sited in an area lacking existing sensitive receptors such as local residents and 
scenic roadways. 

(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

In general, solar PV facilities are not known to pose significant health dangers to the
public at large, or to properties in the vicinity of facilities. Pawnee Solar assessed
potential public health, safety, and security impacts associated with the construction and
operation of the facility to ensure those impacts are avoided and minimized to the
maximum extent practicable through project planning, design, and construction.

Pawnee Solar is committed to developing and operating the Project in a safe and 
environmentally responsible manner. Pawnee Solar will construct the utility-scale solar 
energy facility in accordance with applicable health and safety standards. Public health 
considerations associated with construction of the solar energy facility are limited to 
typical risks associated with commercial construction projects. Solid waste generated 
during construction will consist primarily of brush and woody materials from site 
preparation; cardboard, plastic, and metal packing materials; construction scrap; and 
general refuse. 

The presence of energized equipment in the solar facility could result in public health or 
safety concerns. Appropriate site design features such as fences; secured access to 
buildings; and adherence to applicable codes and standards in the design, construction 
and operation of the Project will avoid, minimize, or mitigate these concerns. Pawnee 
Solar is committed to informing and training local first responders about the Project and 
its components to respond appropriately in the unlikely event of an emergency. Based 
on project hazard analysis and the mitigation and protection measures proposed by 
Pawnee Solar, significant impacts on public health, safety, and security are not 
anticipated. 

The special use proposed is not planned to be developed on a non-conforming 
parcelThe proposed Project is located on private land in the Agriculture Production Zone 
in Morgan County which allows solar development with BESS under a SUP; therefore, 
the Project would be a conforming land use. 

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

Pawnee Solar would contribute to Colorado’s renewable energy portfolio standard, 
provide a sustainable source of clean energy to Morgan County, and create economic 
benefit via tax base to the County and school district. Additionally, the Project Area is on 
private land suitable for utility-scale solar energy development as higher and better use. 
This solar power project would interconnect to Xcel Energy’s transmission system in 
Morgan County, Colorado. 

 
AES has extensive experience in developing solar power projects in the Rocky Mountain 
region, with expertise in design, construction, financing, and long-term O&M. 

 
Pawnee Solar would adhere to Morgan County’s Submittal Requirements (Section 2- 
380), Review Procedures (Section 2-385), and Notice Requirements (Section 2-390). 

 
(H) 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 

Pawnee I Solar Project is expected to require a supply of water both during the 
construction and operation phases of the Project. All needed potable water will be 
brought and stored in above ground tanks and/or cisterns onsite and no new water well 
is anticipated at this time. Any water needed for construction and/or operation of the 
Project would be brought in via truck from an off-site location. 

 
Any water needs to serve the O&M building anticipated in this application will be 
provided to the building via cistern and septic for wastewater. In the event that the land 
under the building can be acquired through purchase from the landowner, alternatives 
would then include the drilling of a well to provide potable water to the O&M building. 

 
COMPLIANCE WITH MORGAN COUNTY ZONING REGULATIONS FOR 
SOLAR AND BESS 

Pawnee Solar has reviewed Morgan County’s Zoning Regulations Concerning the Regulation of 
Wind Energy, Solar Collector, and Battery Energy Storage Systems (Resolution No. 2022 BCC 
017) for compliance as a Solar Collector Facility and a Battery Energy Storage System. The 
Project is a permitted use under a SUP within the Agriculture Production Zone (A). The Project 
is in compliance with the following criteria based on Morgan County’s Solar Collector Facility 
and Battery Energy Storage Systems Regulations: 

  

• Solar Collector Facility Standards (Section 4-825) 
- General Standards for all Solar Collectors 

Pawnee Solar would bury all electrical collector lines below ground, when possible, 
and follow all County building and electrical codes. Pawnee Solar is in contact with 

Xcel Energy to plan the interconnection of the Project to the existing transmission 
system. 

 

- Accessory Ground-Mounted Solar Collectors 
Pawnee I Solar is a grid-connected, utility-scale solar energy development project 
that would consist of ground-mounted PV solar panels. 
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- Accessory Building-Mounted Solar Collectors 
Pawnee I Solar will consist of entirely ground-mounted PV solar arrays and no 
building-mounted solar collectors are proposed for the Pawnee I Solar Project. 

 

- Principal Ground-Mounted Solar Collectors 
The Pawnee I Solar Project would consist of approximately 610,551 bifacial PV solar 
panels mounted on a SAT system supported by driven pile foundations (or 
equivalent) with minimal anticipated ground disturbance required. The SAT system 
aligns the panels in rows that rotate to face east in the morning hours and west in the 
afternoon hours, tracking the sun along a north/south axis to maximize solar energy 
production. At their highest point, the top edge of the PV solar panels would be 
approximately 8 to 10 feet above ground level, depending on spot topography. 

 

Pawnee Solar requests a waiver for setbacks associated with existing Section line 
roadways and from subdivided parcel lines that may be internal to the Project Area. 
Pawnee I Solar design specifics would adhere to the standards for principal ground- 
mounted solar collectors (refer to the “Project Description” section for design details). 
Water and septic systems are planned for the O&M building and will be incorporated 
into the construction/building permitting process. Pawnee Solar will maintain a Road 
Use Agreement with Morgan County related to the roads used during construction. 

 
Pawnee I Solar would have minimal environmental impacts (stormwater runoff, air 
quality, glare, dust, noise, and odor) in the Project Area and to Morgan County public 
resources (fire protection) as specified in the Environmental Impact Analysis (Exhibit 
2) of this SUP application, including proposed conservation or mitigation measures. 
Pawnee Solar and Xcel Energy will continue further discussions and negotiations on 
interconnection of the Project to the existing transmission system. Final design of the 
Project including the solar energy facility and BESS will be reviewed and certified by 
State of Colorado licensed professionals. 

 
IMPACT ON ADJACENT USES AND OFF-SITE IMPACTS 

The Project would have minimal impacts on surrounding adjacent uses since the solar energy 
facility would generally be unstaffed, generate no air emissions, emit little to no light or 
discernible noise, and generate little to no daily traffic. All construction vehicles would park 
onsite, thus minimizing any additional traffic created on public roads. A discussion of potential 
environmental impacts is provided in Exhibit 2 of the SUP application. 

 
IMPACT ON COUNTY SERVICES AND CAPITAL FACILITIES 

Please refer to Exhibit 2 – Environmental Impact Analysis for a discussion of potential impacts 
on County services and capital facilities. 

 

LENGTH OF PERMIT 

The length of the SUP should be 35 years which coincides with the expected life of the Project. 

 
PUBLIC IMPROVEMENTS 

No public improvements are planned at this time. 
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SECTION 4-855 (A)(4). BESS CONTACT INFORMATION 

ACE Dev Co LLC 

Attn: Nikki Anderson, Execution Project Manager 
2180 1300 E #500 
Salt Lake City, UT 84106 
Phone: 801-243-4554 



 

 

 

 

 

 

EXHIBIT 2  

IMPACT ANALYSIS 
 

 

 

 

 

 

 

 

 

 

 

 

Pawnee I Solar Energy Collector Facility 
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SECTION 4-820 (C). ENVIRONMENTAL IMPACT ANALYSIS 
 

(4) The applicant will provide a description of the impacts that the proposed solar collector 
may cause, based upon the standards in these Solar Collector Facility and Zoning 
Regulations. This analysis shall include: a description of baseline conditions and the 
impacts that the proposed use may cause; a description of how the applicant will 
mitigate impacts; and documentation that applicable standards will be satisfied. The 
applicant shall also assess the potential effects of the proposed project on County 
services and capital facilities. In the event that impacts to County services or County 
capital facilities from construction and Operation of a solar collector are identified, the 
applicant shall develop a plan to maintain County services and County capital facilities. If 
impacts cannot be fully mitigated, the applicant may be required to pay the County 
a mutually agreed upon impact fee to allow the County to maintain existing County 
services and capital facilities. 

 
 

BASELINE CONDITIONS 

Baseline conditions for the Pawnee I Solar Project Area were assessed using, among other 
methods, desktop reviews using publicly available databases and field-based preliminary 
studies and reports contracted by Pawnee Solar LLC in 2022, including: 

• Ecological Characterization and Natural Resources Planning, including field-based 
biological resource surveys (WEST 2022a) 

• Class I Cultural Resources Desktop Review (Westwood 2022b)  

• Colorado Parks and Wildlife's Comments on the Proposed Pawnee Solar Project, 
unincorporated Morgan County (portions of T2N-R57W, T2N-R56W, T1N-R57W, and 
T1N-R56W). December 21, 2022.  

• Critical Issues Analysis (Westwood 2022c)  

• Phase I Environmental Site Assessment (Terracon 2022)  

• Preliminary Hydrology Study (Westwood 2022a) 

• Wetland and Waterbody Delineation (WEST 2022b) 
 
A summary of these reviews and studies-based reporting is provided below and broken into 
sections for physiography and land use, hazardous materials, cultural resources, 
vegetation/land cover, soils, water resources, and protected wildlife species. 
 

Physiography and Land Use 

Elevation in the Project Area ranges from 4,321 to 4,554 feet (1,317 to 1,388 meters) above 
mean sea level (USGS 2018). Topography within the Project Area is relatively flat with a slight 
slope to the northeast and steeper slopes in the western portion.    
 
Land use in the broader vicinity consists of active rangeland for livestock grazing (Chapman et 
al. 2006). The Project Area is located entirely on private land within Agriculture Production Zone 
(A) under the Morgan County Zoning Regulations. The Project Area is directly adjacent to 
Colorado State Trust Land in Sections 23 and 36 of Township 02 North, Range 57 West. No 
conservation easements or federal, state, or other public lands are mapped within the Project 
Area.  
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Aerial photographs indicate that there are no buildings within the Project Area. County Road K 
meanders through the property from west to east, and several unnamed private roads traverse 
the Project Area. No water wells were identified within the Project Area; and six plugged and 
abandoned oil/gas wells are located within the Project Area (Westwood 2022c). Currently, there 
are no electrical substations or railroad tracks within the Project Area. Four existing parallel 
transmission lines, all owned by Xcel Energy, extend southwest to northeast through the Project 
Area: 230 kilovolt (kV) Pawnee to Brick Center; 345 kV Missile Site to Pawnee; a second 345 
kV Missile Site to Pawnee; and 230 kV Pawnee to Missile Site. 

Hazardous Materials 

A Phase I Environmental Site Assessment (desktop review plus site reconnaissance) for the 
Project Area did not identify any Recognized Environmental Conditions (RECs), Controlled 
Recognized Environmental Conditions (CRECs), or Historical Recognized Environmental 
Conditions (HRECs) (Terracon2022). No previous air pollution, toxic releases to air, toxic 
releases to water, superfund sites, hazardous waste, or toxic releases to land sites were 
identified in the Project Area. 

Cultural Resources 

No cultural resources or previous cultural resource surveys were found in the Project Area, 
according to the Colorado Office of Archaeology and Historic Preservation and the National 
Register of Historic Places (Westwood 2022b).  

Vegetation/Land Cover 

Plant Communities 

The Project Area is located within the High Plains Level III ecoregion and the Rolling Sand 
Plains Level IV ecoregion. The High Plains ecoregion is characterized by smooth to slightly 
irregular plains with a high percentage of cropland compared with surrounding ecoregions 
(Chapman et al. 2006). The Rolling Sand Plains ecoregion is characterized by grass-stabilized 
sand plains, sand dunes, and sand sheets. Typical plants associated with these ecoregions 
include sand sagebrush (Artemisia tridentate), rabbitbrush (Ericameria nauseosa), sand 
bluestem (Andropogon hallii), prairie sandreed (Calamovilfa longifolia), and Indian ricegrass 
(Achnatherum hymenoides).   

The Project Area consists of predominantly herbaceous grasslands with shrub/scrub rangeland 
and developed lands. Surrounding areas also consist of predominantly herbaceous grasslands, 
with more agricultural and developed lands located west of the Project Area adjacent to the 
South Platte River. 

The predominant vegetation community is shortgrass prairie in the loamy uplands of eastern 
Colorado (NVCS 2022). Species associated with the shortgrass prairie recorded during a field 
survey conducted by Western EcoSystems Technology, Inc. (May 2022) included blue grama 
(Bouteloua gracilis), western wheatgrass (Pascopyrum smithii), needle-and-thread 
(Hesperostipa comata), and threadleaf sedge (Carex filifolia). Grasses dominate the landscape, 
with herbaceous species comprising the majority of the vegetation within the Project Area.  
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Noxious Weeds 

The Colorado Noxious Weed Act (Colorado Revised Statutes [C.R.S.] 35-5.5; 1990, revised 
2006) identifies noxious weeds by three different priority levels: 

• List A: weeds currently found in small, isolated patches in Colorado and are required to 
be eradicated. 

• List B: weeds found in such large numbers that the goal is to stop the spread; they are 
required to be contained and suppressed. 

• List C: weeds so common that control is left up to the individual landowners and the 
weeds are to be monitored and managed as funds are available (CDA 2022). 

 
The most frequently encountered noxious weed species in the Project Area was cheatgrass 
(Bromus tectorum), classified by the Colorado Department of Agriculture as a List C noxious 
weed. Two additional noxious weeds were identified in the Project Area: Scotch thistle 
(Onopordum acanthium), in localized infestations, classified as a List B noxious weed; and 
common burdock (Arctium minus), in one small area, classified as List C noxious weed. 
 

Soils 

The Project Area contains soil types that are classified as loamy sand or sand. The majority are 
very deep, well drained, and moderately to rapidly permeable. All soils are classified as non-
hydric soil units. The two dominant soil types within the Project Area are Truckton loam sand, 0 
to 3 percent slopes and Valent sand, 3 to 9 percent slopes. The Project Area does not contain 
prime farmland. (USDA NRCS 2019a, 2019b) 
 

Water Resources 

Groundwater 

No water wells were identified in the Project Area (Westwood 2022c).  
 
Surface Waters  

The Project Area is located within the South Platte Watershed, west of Beaver Creek and east 
of Badger Creek, both of which flow from south to north. The Project Area generally drains east 
toward Beaver Creek. The Project Area is located mostly within the upstream portion of the 
Town of Ninemile Corner – Beaver Creek HUC 12 Boundary. 
 
A field-based aquatic resources assessment was conducted in May 2022 and no wetlands or 
waterbodies were identified in the Project Area (Figure 1; WEST 2022b). 
 
Waters of the U.S., including Wetlands 

Aerial photographs, topographic maps, vegetation types, U.S. Fish and Wildlife Service 
(USFWS) National Wetlands Inventory (NWI) data, and Natural Resources Conservation 
Service maps (for hydric soils) and data were used to preliminarily screen for the potential 
presence and locations of wetlands within the Project Area, according to the USFWS NWI 
(USFWS NWI 2022). No hydric soils were found to be mapped in the Project Area. 
 
A field survey for aquatic resources was conducted in the Project Area in May 2022 (WEST 
2022b). No wetlands were identified in the Project Area (Figure 1). None of the areas that were 
evaluated as potential waterways exhibited ordinary high-water mark or wetland indicators. 
Therefore, no waters of the U.S. were identified in the Project Area. 
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Floodplains 

Floodplains are areas of low-level ground present along rivers, stream channels, or coastal 
waters that are subject to periodic or infrequent inundation due to rain or melting snow. Flood 
potential is evaluated by the Federal Emergency Management Agency, which defines the 100-
year floodplain as an area within which there is a 1 percent chance of inundation by a flood 
event in a given year. Risk of flooding is influenced by local topography, frequency of 
precipitation events, size of the watershed above the floodplain, and upstream development. 
These federal, state, and local regulations often limit floodplain development to passive uses, 
such as recreational and preservation activities, to reduce the risks to human health and safety.  
 
The Project Area lies within Flood Zone X or “area of minimal flood hazard.” The Project Area is 
not located within a 100-year or 500-year floodplain (Westwood Professional Services 2022a). 

 
Stormwater Runoff 

Stormwater runoff from the Project Area will be managed in accordance with applicable county, 
state, and federal regulations. The Project will utilize standard construction Best Management 
Practices for mitigating stormwater runoff. A Stormwater Management Plan will be developed to 
comply with the National Pollutant Discharge Elimination System (NPDES) permit issued by the 
Colorado Department of Public Health and Environment prior to construction of the Project. 
Additional details are provided in the Drainage and Erosion Control Plan (see Exhibit 5). 
 

Protected Wildlife Species 

For the purposes of this summary, ‘special status wildlife species’ are species listed by the US 
Fish and Wildlife Service (USFWS) under the Endangered Species Act (ESA) as endangered, 
threatened, or candidate; species listed by the state of Colorado as threatened, endangered, or 
species of concern; and species managed by Colorado Nongame Wildlife Regulations (CPW 
2022c). The state of Colorado does not list special status plant species. 
 
Federally Listed Species  

Pursuant to Section 7 of the ESA, the USFWS is required to assist other federal agencies to 
ensure that any action they authorize, implement, or fund, including development of renewable 
energy projects, would not jeopardize the continued existence of any endangered or threatened 
species listed under the ESA. Section 7 of the ESA requires consultation with the USFWS 
regarding a proposed project when there is a federal nexus, such as proposed impacts to 
species protected under the ESA or their habitat. Consultation is not required when it is 
determined that an action would have no effect on federally listed species or designated critical 
habitat.  
 
A record of ESA-listed species was obtained from the USFWS Information, Planning, and 
Consultation (IPaC) report to determine which species may potentially be present within the 
Project Area (USFWS 2022). The IPaC report identified one federal listed mammal, two birds, 
one fish, one plant, and one candidate insect species with the potential to occur in the Project 
Area. None of the threatened or endangered species have documented occurrences in the 
Project Area, based on the Colorado Conservation Data Explorer (CODEX) data (CNHP 2022), 
and only the candidate species (monarch butterfly [Danaus plexippus]) has potential to occur in 
the Project Area. These species are identified in shaded text in Table 1, below, along with their 
likelihood of occurrence in the vicinity of the Project Area based on the presence of suitable 
habitat. State-protected species are also listed in Table 1. No USFWS-designated critical habitat 
for any ESA-listed species was identified by IPaC within the vicinity of the Project Area.  
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Table 1. Federal and State Protected Species with Potential to Occur in the Project Area 

Common 
Name 

Scientific 
Name 

Status Habitat 
Likelihood of 
Occurrence in 
Project Area 

Rationale 

MAMMALS 

Black-tailed 
prairie dog  

Cynomys 
ludovicianus 

SOC 
Occurs in grasslands or prairies in large 
communities  

High 
This species has been documented 
within the Project Area. 

Gray wolf Canis lupus FE, SE 
Habitat generalist; currently found in 
northwest corner of Colorado 

N/A  
(see Rationale) 

This species only needs to be 
considered under the ESA for predator 
management programs. 

BIRDS 

Burrowing owl   
Athene 
cunicularia 

ST 

Project is within species' range; habitat 
consists of grasslands with burrowing 
mammals (e.g., prairie dogs, ground 
squirrels, and badgers) 

Confirmed 
This species has been documented 
within the Project Area. 

Ferruginous 
hawk   

Buteo regalis SOC 

Occurs in open grasslands, shrub-steppe; 
nests in trees and shrubs, cliffs, utility 
structures, ground and outcrops, haystacks, 
and buildings 

Confirmed 
This species has been documented 
within the Project Area. 

Long-billed 
curlew 

Numenius 
americanus 

SOC 

Nests in shortgrass or mixed-grass prairie 
habitat with flat to rolling topography; prefers 
short vegetation, generally less than 11 
inches (centimeters [cm]) tall (often less than 
4 inches [10 cm]), and generally avoid 
habitats with trees, a high density of shrubs 
(e.g., sagebrush), and tall, dense grass 

High 
Suitable habitat is present within the 
Project Area. 

Mountain 
plover 

Charadrius 
montanus 

SOC 

Occurs in grasslands, arid plains, and fields; 
nesting plovers choose shortgrass prairies 
grazed by prairie dogs, bison, and cattle, and 
overgrazed tallgrass and fallow fields 

High 
Suitable habitat is present within the 
Project Area. 

Piping plover 
Charadrius 
melodus 

FT, ST 
Found in Colorado during the breeding 
season; uses sandy beaches or gravel edge 
of reservoirs and gravel pits for nesting. 

None 
No suitable habitat is present within the 
Project Area. 

Whooping 
crane 

Grus americana FE, SE 
During migration, roosts in shallow, 
sometimes marshy, wetlands near foraging 
habitat, often in the form of croplands 

None 
No suitable habitat is present within the 
Project Area. 

FISH 

Pallid 
sturgeon 

Scaphirhynchus 
albus 

FE 
Found in the Mississippi-Missouri River 
system; prefers fast-moving water with turbid 
conditions and relatively deep waters 

N/A 
(see Rationale) 

This species only needs to be 
considered under the ESA for projects 
with water-related activities and/or use 
in the North Platte, South Platte, and 
Laramie River basins. 
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Table 1. Federal and State Protected Species with Potential to Occur in the Project Area 

Common 
Name 

Scientific 
Name 

Status Habitat 
Likelihood of 
Occurrence in 
Project Area 

Rationale 

INSECTS 

Monarch 
butterfly 

Danaus 
plexippus 

FC 
Project is in the species’ general range; 
occurs in wetlands or riparian areas with 
milkweed and grassland with flowering plants 

High 
Foraging habitat is present within the 
Project Area. 

PLANTS 

Ute Ladies’-
tresses 

Spiranthes 
diluvialis 

FT 

Found along streams and open seepage 
areas in cottonwoods; prefers moist 
meadows at moderate elevations, usually 
occurring on floodplains near abandoned 
stream channels and meanders where the 
vegetation is not too dense or overgrown; 
found in both sandy and stony soils. 

None 
No suitable habitat is present within the 
Project Area. 

Western 
prairie fringed 
orchid  

Platanthera 
praeclara 

FT 
Found in tallgrass prairies and sedge 
meadows; depends on periodic disturbance 
by fire, mowing, or grazing  

None 
Project Area is outside the range of the 
species. 

Source: WEST 2022; Note: ESA-listed (Threatened, Endangered, Proposed, or Candidate) species are shaded in gray in Table 1; Abbreviations: ESA = Endangered Species Act; 
FE = federally listed as endangered; FT = federally listed as threatened; FC = candidate for federal listing; SE = state-listed as endangered; ST = state-listed as threatened; SOC = 
Colorado species of concern; N/A = not applicable. 
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Raptors and Migratory Birds 

The Project Area provides grassland habitat, common throughout the eastern high plains of 
Colorado, that is suitable for several for migratory birds and generalist avian species. Raptors 
are likely to use trees or larger rock escarpments for nesting or perching. Prairie dog colonies 
provide excellent foraging habitat for numerous resident and migratory raptors.  

Raptor nest sites are identified as High Priority Habitats by Colorado Parks and Wildlife (CPW) 
(2021a). CPW recommends development and no-activity buffers for active raptor nests, such as 
golden eagles (Aquila chrysaetos), ferruginous hawks (Buteo regalis), burrowing owls (Athene 
cunicularia), and prairie falcons (Falco mexicanus). No raptor nests were observed in or near 
the Project Area during the May 2022 field survey (WEST 2022a).  

The red-headed woodpecker (Melanerpes erythrocephalus) and chimney swift (Chaetura 
pelagica) were identified in the IPaC report as Migratory Birds of Conservation Concern (BCC) 
that may occur in the Project Area. Both red-headed woodpeckers and chimney swifts are 
associated with forest groves and trees (Cornell Lab of Ornithology 2022; Audubon 2022), 
which are extremely limited in the Project Area. Two additional BCC, ferruginous hawk and 
grasshopper sparrow (Ammodramus savannarum) were observed during field investigations 
(WEST 2022a). The designation of BCC does not afford additional statutory protection, but 
rather identifies species of higher conservation priority among birds protected under the 
Migratory Bird Treaty Act (MBTA) (USFWS 2021). 

Suitable habitat was identified in the Project Area for mountain plover (Charadrius montanus) 
and long-billed curlew (Numenius americanus), both state species of special concern that are 
known to nest in prairie grasslands, arid plains, and agricultural fields. There are no 
documented occurrences of these species within one mile of the Project Area (CNHP 2022).  

Colorado Parks and Wildlife-Managed Wildlife Species 

CPW has a statutory responsibility to manage all wildlife species in Colorado. Accordingly, 
protection of Colorado’s wildlife species and habitats is encouraged through responsible energy 
development and land use planning (i.e., protection of core wildlife areas, quality fisheries and 
aquatic habitat, big game production and winter range, and other sensitive wildlife habitats). 
CPW is not a decision-maker with regard to energy development permitting. Instead, CPW 
provides recommendations to local, state, and federal regulatory agencies on ways to avoid, 
minimize, and mitigate impacts from development and land use changes, with the goal of 
providing for the long-term conservation of wildlife species and habitats across the state of 
Colorado (CPW 2021b). 

Alignment and Compliance with Colorado Public Utilities Commission (CPUC) Rule 3668-
Environmental Impacts is highlighted in CPW’s Best Management Practices for Solar Energy 
Development (CPW 2021b). New renewable energy projects are required to follow CPUC Rule 
3668 and conduct pre-development wildlife surveys; use these surveys to avoid, minimize, and 
mitigate potential impacts to wildlife and their habitats; and work with CPW in the design of their 
project (CPW 2021b). 

Burrowing Owls and Black-Tailed Prairie Dogs 

The black-tailed prairie dog (Cynomys ludovicianus), a state species of special concern that 
typically occurs in grassland habitats, was confirmed to be present in the vicinity of the Project 
Area. In July 2022, one prairie dog colony was delineated within 2 miles of the Project Area, and 
it was determined to be inactive (Figure 2; WEST 2022a). Active burrowing owl nests were 
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documented in the inactive colony approximately 1.3 miles east of the Project Area (WEST 
2022a). An active prairie dog colony with active burrowing owl nests was identified 
approximately 4.5 miles east of the Project Area. Burrowing owls are protected under the MBTA 
and are state-listed as threatened (CPW 2021b). 

Figure 2. Delineated prairie dog colonies and burrows actively used by burrowing owls in the Study Area. 
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Greater Prairie-chicken 

The greater prairie-chicken (Tympanuchus cupido) is managed by CPW as a small-game bird. 
CPW recognizes greater prairie-chicken leks and production areas as High Priority Habitat. The 
nearest High Priority Habitat for this species is mapped approximately 13 miles east of the 
Project Area, with the exception of one mapped historic lek that is located approximately 1.9 
miles southeast of the southern extent of the Project Area (Figure 3). Thus, the Project Area is 
likely located outside the western boundary of the species’ typical range in Colorado, indicating 
that greater prairie chicken presence is possible, in the Project Area.  

Figure 3. High priority habitat and range in the vicinity of the Pawnee Solar Project Area. 
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Leks are typically located on elevated sites in open areas where the vegetation is short and 
sparse, and nests tend to be located in habitats with dense residual cover that provides vertical 
and horizontal concealment (Robb and Schroeder 2005). Suitable greater prairie-chicken lek 
habitat was observed in the Project Area during the 2022 field evaluation; however, the site 
assessment was conducted after lekking birds would be expected to be present (WEST 2022a). 
An additional site assessment is scheduled for the spring, during active lekking season to 
confirm whether or not lekking birds are present in the Project Area. CPW management 
stipulations may apply within a 2.2-mile buffer zone around a confirmed active lek. 

Big Game 

No CPW-designated big game High Priority Habitat occurs within the Project Area; however, the 
Project Area is within 1.2 miles of mule deer (Odocoileus hemionus) winter range and within 1.5 
miles of pronghorn (Antilocapra americana) Winter Range and Concentration Area (Figure 4). 
Mule deer were observed during the 2022 field survey, and CPW has confirmed that both mule 
deer and pronghorn use the area (WEST 2022a). 

On the eastern plains in Colorado, mule deer winter range is defined as areas that provide 
thermal cover for deer. Examples are riparian areas dominated by trees and shrubs, areas of 
pinyon/juniper, topographic cover such as gullies, draws, canyons, shelter belts, and 
Conservation Reserve Program fields that provide adequate cover (CPW n.d.). 

On the eastern plains, pronghorn Winter Range is defined as specific areas where pronghorn 
are known to migrate to on a consistent basis. Concentration Areas include the part of the 
overall range where densities are at least 200 percent greater than the surrounding area during 
a season other than winter (CPW n.d.). 
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IMPACT ASSESSMENT 

Impact on Existing Adjacent Uses 

With the exception of a temporary increase in traffic flow during construction, the Project is not 
anticipated to affect the long-term land use of any adjacent properties. 

Off-Site Impacts 

The Project is not expected to result in permanent off-site impacts. Temporary impacts could 
occur on a short-term basis resulting from construction-related activities. Specifically, off-site 
areas will be expected to experience increased traffic due to construction-related vehicles. No 
other off-site impacts will be expected as a result of the Project. 

Impact on County Services and Capital Facilities 

The Project is not expected to result in any additional operating or infrastructure costs to 
Morgan County, public agencies, or local utilities. The Project is anticipated to result in 
economic benefits for the following taxing jurisdictions: Morgan County and Morgan County 
School District Re-3 (Morgan County n.d.).  

The Project Area is located within the boundaries of the Brush Fire Protection District. Two fire 
stations are located within one mile of the Project Area: the Fort Morgan City Fire Department 
and the Brush City Fire Department. Pawnee Solar LLC is committed to regularly training and 
informing local first responders about the Project and its components to respond in the unlikely 
event of an emergency. Local emergency responders are not expected to require new or 
additional equipment to respond to a fire, hazardous substance, or medical emergency relating 
to the Project beyond the first aid, medical emergency, and fire vehicles and equipment typically 
found at rural fire departments.  

Pawnee Solar LLC will be responsible for collecting and transporting construction waste and 
paying applicable fees for disposal at the Morgan County Landfill or other nearby recycling 
facility. Minor waste volumes will include used oil from vehicle maintenance, and concrete 
washout. The construction equipment that will be used, including excavators, dozers, graders, 
concrete mixing trucks, and cranes, produces typical liquid and solid wastes such as used oil 
and oil filters. These wastes will be disposed off-site in accordance with applicable laws and 
regulations. Numerous service and retail locations in Morgan County accept used oil for 
recycling. 

Pawnee Solar LLC will address impacts on roadways from transportation of heavy equipment in 
accordance with pre-construction compliance filing, Traffic Control Plans, and road use 
agreements with the host towns and, if requested, Morgan County. These agreements will 
require Pawnee Solar LLC to restore any roadways impacted by the transportation of Project 
components during construction and operation of the Project. By virtue of these agreements, 
Morgan County will not incur any additional road maintenance costs related to the Project other 
than normal wear and tear associated with the use of non-oversize/overweight vehicles required 
to transport workers and equipment to and from the Project Area for O&M purposes.  

Oversized vehicles used to transport the Project equipment and the BESS containers could 
cause minor temporary traffic delays; however, Pawnee Solar LLC will use flaggers to assist 
with traffic flow and will enter into a road use agreement with Morgan County or another 
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appropriate jurisdiction, as required. Pawnee Solar LLC’s contractor will obtain any necessary 
ministerial oversize/overweight vehicle permits to authorize transportation and delivery of these 
loads. Final transportation routing will be designed in consultation with the Morgan County Road 
and Bridge Department to avoid/minimize, to the extent practical, safety issues associated with 
the use of the approved haul routes. 
 
Local, regional, and statewide employment during the construction phase will primarily benefit 
those in the construction trades, including equipment operators, truck drivers, laborers, and 
electricians. Pawnee Solar LLC expects that the majority of these construction jobs will be filled 
by residents of Morgan County. Facility construction will also require workers with specialized 
skills, such as crane operators, solar energy facility assemblers, specialized excavators, and 
high-voltage electrical facility workers. Pawnee Solar LLC will hire residents within the labor 
market area to fill highly specialized positions (i.e., engineers and other professional services) to 
the extent possible.  
 
Workers located outside the labor market area will be expected to remain in the region only for 
the duration of construction. 
 

ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

Air Quality 

Potential Impacts 

Air emissions during construction may include vehicle exhaust from construction equipment and 
workers’ personal vehicles. Providing electrical service to construction trailers located at the 
temporary staging areas and laydown yards may require fossil-fuel-fired generators that will 
produce air emissions. During operation, exhaust emissions will be generated from vehicles 
during maintenance activities. These emissions will be temporary and minor in nature. 
Therefore, the Project will have no substantial adverse impacts on air quality. 

 
Mitigation Measures 

The following BMPs will be implemented to reduce or control emissions during the solar facility 
construction and operations:  

• Vehicles and equipment will comply with applicable state and federal emissions 
standards.  

• Vehicles and equipment used during construction will be properly maintained to 
minimize exhaust emissions.  

• Limiting engine idling time and shutting down equipment when not in use will be 
implemented.  

• Carpooling among workers will be encouraged to minimize vehicular traffic and 
associated emissions.  
 

Additionally, Pawnee Solar LLC will be responsible for any road repairs and/or improvements 
consistent with the Road Agreement (see Exhibit 17). 
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Dust 

Potential Impacts 

Fugitive dust may be generated during site preparation and construction activities, including 
land clearing and grading for the Project. Dust is not expected to be a concern during 
operations. Therefore, the Project is not expected to cause substantial adverse impacts 
resulting from dust. 
 

Mitigation Measures 

Any fugitive dust generated during construction will be managed through the application of 
either water or dust control chemicals and will be addressed in the Road Agreement (see 
Exhibit 17). 
 
During the construction phase of the Project, activities will be scheduled in stages as much as 
possible in order to minimize dust generation and decrease the time for site soil stabilization. 
Traffic speeds on unpaved roads will be kept to 25 miles per hour to minimize generation of 
dust.  
 

Noise 

Potential Impacts 

The Project will comply with the statutory provisions for maximum permissible noise levels in 
C.R.S. 25-12-103. During construction, equipment operation may produce temporary noise 
levels at or above 80 decibels; however, these levels will be primarily limited to the immediate 
vicinity of operating equipment and are therefore not expected to violate C.R.S. 25-12-103. 
Much of the Project-related activity will be similar to that performed during modern agricultural 
production. Construction will not require blasting.  Due to the remote nature of the Project 
location, no sound related adverse impacts are anticipated. 
 
Mitigation Measures 

Implementation of the setback distances set forth in the Morgan County Regulations Concerning 
the Regulation of Wind Energy, Solar Collector, and Battery Energy Storage Systems will 
mitigate the effect of noise generated by the Project. Pawnee Solar LLC will make a good faith 
effort to address any reasonable noise complaints. 

 

Odor 

Potential Impacts 

Odors are the form of air pollution that is most obvious to the general public. Odors can present 
significant problems for both the source and surrounding community. Although offensive odors 
seldom cause physical harm, they can be annoying and cause concern.  
 
Construction of the Project may result in the emission of diesel fumes and other odors typically 
associated with construction activities. These compounds will be emitted in varying amounts on 
the site, depending on where construction activities are occurring, number and types of 
construction activities occurring, and prevailing weather conditions, among other factors. 
Sensitive receptors located in the vicinity of the construction site may be affected.  
 
The nearest sensitive receptor to odor is the landowner’s single-family residence located 
approximately 1.6 miles east of the Project Area. Odors will be highest near the source and will 
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quickly dissipate off site. Any odors associated with construction activities will be temporary and 
will cease upon completion. No long-term impacts associated with odor are expected to result 
from Project O&M. Therefore, the Project is not expected to cause substantial adverse impacts 
resulting from odor. 
 
Mitigation Measures 

No specific measures are needed to mitigate odor impacts. Odors associated with construction 
activities will be temporary and will cease upon completion. 

 

Visual Resources 

Potential Impacts 

The Project will utilize tracking PV arrays, which maintain low incidence angles by following the 
sun’s position throughout the day. This increases the amount of incoming solar radiation 
absorbed by the panels and limits the amount of light reflected. 
 
Mitigation Measures 

Solar-energy facilities have the potential to produce minimal glare; therefore, PV modules are 
produced with anti-reflective coatings to reduce and mitigate glare impacts on residences, 
airports, and public roadways. 
 

Landform 

Potential Impacts 

A landscape can be characterized into landforms or landform segments that have similar use 
and management requirements, as defined by a unique combination of soil components and/or 
miscellaneous areas in predictable proportions. The Project Area is located entirely within the 
gently rolling plains landform that characterizes the Western Great Plains Range and Irrigated 
Region (Land Resource Region G; NRCS 2006). This region includes parts of Montana (22 
percent), New Mexico (16 percent), South Dakota (16 percent), Colorado (15 percent), 
Nebraska (15 percent), Wyoming (14 percent), North Dakota (1 percent), and Texas (1 percent). 
Very small portions of Oklahoma and Kansas also are in this region. The region makes up 
213,945 square miles (554,395 square kilometers). The Project will impact a very small portion 
of this area and will not affect the general landform in the Project Area.  
 
Mitigation Measures 

No specific mitigation measures are being proposed to offset impacts to landforms within the 
Project Area. In general, the natural contours of the land based on baseline conditions will be 
returned where feasible following construction. 

 

Existing Vegetation  

Potential Impacts 

With the exception of the BESS footprint and permanent access road locations, the solar energy 
facility will not require large-scale clearing or grubbing of existing vegetation. Spot clearing or 
areas of minimal grading may be required to create the optimal topography for maximum solar 
collection. 
 
The Project is planning to use bifacial panels that track the sun (i.e., rotate throughout the day to 
track the path of the sun), as a result of this technology, the ground surface vegetation beneath 
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the solar panels will continue to grow, and precipitation falling on the solar panels will shed onto 
the undisturbed vegetated surface below. Thus, substantial adverse impacts on existing 
vegetation will be minimal. 
 
Mitigation Measures 

During revegetation, an appropriate seed mix, chosen in consultation with the landowner, that 
emphasizes native plant species and pollinator-friendly plants will be used to encourage plants 
that thrive in local climate conditions, improve soil retention, and benefit the widest range of 
local species. 

 

Water Resources  

Groundwater, Surface Waters, and Waters of the U.S., including Wetlands 

Potential Impacts 

No water wells or surface water (including waters of the U.S.) have been identified in the Project 
Area; therefore, no impacts to water resources are likely to occur as a result of Project activities.  
Any water needs for the Project, specifically to serve the operations and maintenance building 
anticipated in this application, will be served through an above ground tank with water trucked in 
as needed. 
 
Mitigation Measures 

No mitigation measures for groundwater, surface water, or waters of the U.S., including 
wetlands, will be required. 
 
Floodplains 

Potential Impacts 

The Project Area lies within Flood Zone X or “area of minimal flood hazard.” The Project Area is 
not located within any 100-year or 500-year floodplains. 
 
Westwood (2022a) conducted a desktop hydrology study of the Project Area and concluded that 
the Project Area is suitable for the Project development and that hydrologic concerns can be 
addressed by either avoiding areas of high 100-year maximum flood depths or through detailed 
engineering design. Given the minimal velocities and channelized flow based on the existing 
conditions, minimal scour will be expected on site.  
 
Mitigation Measures 

Areas of deeper flow depth (greater than 2 feet) during 100-year storm events will be avoided 
where possible in on-going engineering design. 
 
Stormwater Runoff  

Potential Impacts 

Adherence to an approved Stormwater Management Plan will mitigate potential impacts related 
to runoff and minimize impacts on adjacent properties. It is anticipated that erosion control 
measures will be in place until temporary construction impacts have stabilized. 

 
Mitigation Measures 

The Project will use the typical solar project’s low-impact development technique of converting 
the land cover from rangeland to meadow grass. This will provide post-construction stormwater 
management to meet most agency requirements. The proposed meadow grass will act as a 
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vegetated filter providing both runoff treatment and runoff reduction when compared to existing 
conditions. As the Project design advances, the post-construction Stormwater Management 
Plan will be reviewed in further detail with the County Engineer (Westwood 2022a). 
 

Protected Wildlife Species 

Potential impacts to special status species include direct wildlife mortality; wildlife displacement 
and barrier effects; and wildlife habitat loss, degradation, and fragmentation due to the footprint 
of the Project’s access roads, solar arrays, and power lines. During the solar facility construction 
phase, it is expected that special status wildlife species will be temporarily displaced from the 
Project Area because of disturbance associated with the influx of humans and heavy 
construction equipment. Security fencing at the perimeter of the solar arrays will restrict some 
animals from entering or utilizing the Project Area during the operations phase. Construction of 
the utility-scale solar energy facility will result in temporary loss of wildlife habitat and minimal 
permanent loss of the habitat. 
 
The nature of potential impacts to particular species and proposed conservation or mitigation 
measures are provided below and summarized in Table 2. 

 
Federally Listed Species 

No potential impacts to federally listed species are anticipated, as listed species are not likely to 
occur in the Project Area.  
 
Monarch Butterfly 

Potential Impacts 

In recent years, monarch butterflies and their host plant, milkweeds (primarily Asclepias spp.) 
have been the subject of escalating conservation concern. The species is currently a candidate 
for listing under the ESA and is under consideration by USFWS for official listing. It is not 
currently protected under the ESA. 
 
The Project Area consists of predominantly herbaceous grasslands with shrub/scrub rangeland, 
which is likely to support monarch butterfly host plants and nectaring plants. Colorado is located 
on the edge of the monarch butterfly eastern flyway and is a significant reproductive and 
migratory area, suggesting a high likelihood of occurrence (WEST 2022a). 
 
If milkweed species are present in the Project Area, potential impacts on monarch butterfly 
breeding habitat may result from removal of milkweeds during construction activities (land 
clearing for site preparation), locations for monarch egg placement, and potentially removing 
existing viable eggs.  
 
Conservation or Mitigation Measures 

To minimize adverse impacts to monarch butterfly breeding habitat, Pawnee Solar LLC will use 
herbicides that minimize impacts to pollinators. During revegetation, an effort will be made to 
plant monarch-attractive nectar plants and/or native milkweeds. 
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Burrowing Owl and Black-Tailed Prairie Dog 

Potential Impacts 

An inactive prairie dog colony was identified within two miles of the Project Area, and active 
burrowing owl nests were observed within this inactive prairie dog colony (Figure 2; WEST 
2022a).  
 
If black-tailed prairie dogs or burrowing owls utilize the Project Area for denning or nesting 
during site preparation and construction activities, direct mortality of wildlife could occur. Habitat 
loss and wildlife displacement associated with the removal of shortgrass prairie vegetation 
where the BESS and access roads are sited will be long term; however, the potential impact will 
likely be low, as herbaceous grasslands and prairie dog colonies are abundant in the region 
(CPW 2020a). 
 
Conservation or Mitigation Measures 

Any prairie dog colonies within and adjacent to the Project Area will be geolocated prior to the 
site preparation and construction phase. If prairie dog colonies are located within the Project 
Area and development in prairie dog towns will occur between March 15 through August 31, 
CPW recommends surveys to determine the presence/absence of burrowing owls. If nesting 
burrowing owls are present, CPW recommends no permitted or authorized surface disturbing 
activities within 660 feet of an active burrowing owl nest during the nesting season (March 15 ‐
August 31). For the purposes of this Project, surface disturbances will include site preparation 
and all construction-related activities with the exception of existing road use. 
 
Raptors and Migratory Birds 

Potential Impacts 

Potential but limited electrocution threats to raptors are possible from the transmission line 
connector, which is a typical concern for any transmission line. The pattern of temporary 
displacement during construction, and gradual return following construction, is expected for 
wildlife currently utilizing the Project Area. 
 
Raptors are likely to use any trees or larger rock escarpments for nesting or perching. Prairie 
dog colonies in the vicinity of the Project Area provide excellent foraging habitat for numerous 
resident and migratory raptors, as well as shelter and nesting habitat for burrowing owls. By 
affording these areas a buffer when considering infrastructure placement, impacts to raptor 
species can be greatly reduced. It is important to note that trees are generally absent from the 
Project Area and suitable raptor nesting substrate is limited to existing transmission poles. 
 
Conservation or Mitigation Measures 

Pawnee Solar LLC has consulted with CPW on siting the solar energy infrastructure, including 
transmission lines, to minimize impacts to wildlife including active raptor nests, which will be 
identified prior to construction. A qualified biologist will complete pre-construction nesting 
surveys for the following species and survey results will be provided to CPW prior to 
construction: 

• Tree and ground-nesting raptors: if construction begins between December 1 to July 15 
(depending on the species observed). 

• Migratory songbirds: if construction begins between April 1 to August 31. 

If no migratory birds are found nesting in the Project footprint or survey buffer area, then site 
clearing and construction associated activities will proceed as planned.  
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If active raptor nests are identified withing the Project Area, the nest will be afforded the 
appropriate spatial buffer from solar energy infrastructure and transmission lines and timing 
stipulations for construction activities located near nests will be observed. Raptor species 
included in CPW’s high priority habitat list include bald and golden eagles, Ferruginous hawks, 
prairie and peregrine falcons, goshawks, and Mexican spotted owls. By affording these areas a 
buffer when considering infrastructure placement, impacts to raptor species can be greatly 
reduced. Species-specific recommendations are available in CPW’s Recommended Buffer 
Zones and Seasonal Restrictions for Colorado Raptors (CPW 2020b).  
 
If active migratory bird nests are identified within the Project Area, consultation with the USFWS 
would ensure compliance with the Migratory Bird Treaty Act (MBTA) and the Bald and Golden 
Eagle Protection Act. All migratory birds are protected under the MBTA and removal or 
disturbance of any active migratory bird nest requires consultation with USFWS prior to 
disturbance. 
 
Greater Prairie Chicken 

Potential Impacts 

Grouse species are known to avoid areas of human-made disturbance, including tall structures, 
such as transmission towers and buildings. Roads contribute traffic noise and the possibility of 
collision. Such built infrastructure could be a factor in the abandonment of leks, failure of nests, 
and reduced brood-rearing success, and thus, appropriate setbacks are recommended (CPW 
2021b).  
 
According to CPW Species Activity Map data, greater prairie chicken overall range is mapped 
approximately 13 miles east of the Project Area, with the exception of one mapped historic lek 
located approximately 1.9 miles southeast of the Project Area (Figure 3). Thus, indicating that 
greater prairie chicken presence is possible, in the Project Area.  
 
Conservation or Mitigation Measures  

Pawnee Solar LLC has consulted with CPW on siting the solar energy infrastructure, including 
transmission lines, away from breeding and production areas. CPW recommended surveys for 
greater prairie chickens during spring 2023 (two springs prior to construction, allowing time for 
any siting changes). If observed, the avoidance season for construction is March 1 to June 30 
within 0.6 mile of an active greater prairie chicken lek site (CPW 2021a). 

 

Big Game 

Potential Impacts 

No CPW-designated big game High Priority Habitat occurs within the Project Area (Figure 4); 
therefore, there will be no direct impacts to big game within designated wildlife management 
areas as a result of Project activities.  
 
Conservation or Mitigation Measures  

Pawnee Solar LLC has consulted with CPW to incorporate big game movement corridors in the 
site layout of the solar energy facility. CPW recommended that big game movement corridors be 
established through and around the Project Area using the following strategies: 

• Pull back the northeastern edges, to the extent possible, to maximize the big game 
movement corridor with an adjacent large development. 
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• Existing and proposed transmission line corridors associated with other entities could 
have double purposes for a transmission right-of-way, plus being expanded for a wide 
and straight big game movement corridor (i.e., 250 feet should be considered the bare 
minimum width, and the longer the proposed corridor, the wider the corridor should be). 

• Corridor entrances should not be at 90-degree angles, but more of a wide funnel shape. 

The big game movement corridors are outside the Project footprint and satisfies CPW concerns 
regarding ability of big game to move from the north of the Project Area to the south safely. The 
planned wildlife corridor will facilitate landscape linkages that offer ecological connectivity for 
wildlife movement and dispersion.  
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Table 2. Summary of Conservation or Mitigation Measures for Protected Wildlife  

Nature of Potential Impacts Proposed Conservation or Mitigation Measures 
Purpose of Conservation or 

Mitigation Actions 

Adverse impacts on monarch 
butterfly breeding habitat from 
solar facility construction and 
operations. 

• Pawnee Solar LLC will use herbicides that minimize impacts to pollinators.  

• During revegetation, an effort will be made to plant monarch-attractive nectar plants and/or native 
milkweeds.  

Reduce impacts to wildlife species 
from the solar energy development 
(construction & operations). 

Adverse impacts on the burrowing 
owl and black-tailed prairie dog 
from solar facility construction and 
operations. 

• Any prairie dog colonies within and adjacent to the Project Area will be geolocated prior to the site 
preparation and construction phase. 

• If prairie dog colonies are located within the Project Area and development in prairie dog towns will 
occur between March 15 through August 31, CPW recommends surveys to determine the 
presence/absence of burrowing owls. 

• If nesting burrowing owls are present, CPW recommends no permitted or authorized surface 
disturbing activities within 660 feet of an active burrowing owl nest during the nesting season (March 
15 ‐August 31). 

Reduce impacts to wildlife species 
from the solar energy development 
(construction & operations). 

Migratory bird and raptor nest 
disturbance and/or destruction 
from site clearing and construction. 

• A qualified biologist will complete pre-construction nesting surveys for the following species and 
survey results will be provided to CPW prior to construction: 

− Tree and ground-nesting raptors: if construction begins between December 1 and July 15 
(depending on the species observed). 

− Migratory songbirds: if construction begins between April 1 and August 31. 

• If active raptor nests are identified withing the Project Area, the nest will be afforded the appropriate 
spatial buffer from solar energy infrastructure and transmission lines and timing stipulations for 
construction activities located near nests will be observed. 

• If active migratory bird nests are identified within the Project Area, consultation with the USFWS 
would ensure compliance with the Migratory Bird Treaty Act and the Bald and Golden Eagle 
Protection Act. 

Avoid or minimize avian nest 
destruction and disturbance, with 
emphasis on protected species or 
species of special concern. 

Adverse impacts on the greater 
prairie chicken from solar facility 
construction and operations. 

• CPW recommended surveys for greater prairie chickens during spring 2023 (two springs prior to 
construction, allowing time for any siting changes).  

• If observed, the avoidance season for construction is March 1 to June 30 within 0.6 mile of an active 
greater prairie chicken lek site. 

Reduce impacts to wildlife species 
from the solar energy development 
(construction & operations).  
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Nature of Potential Impacts Proposed Conservation or Mitigation Measures 
Purpose of Conservation or 

Mitigation Actions 

Adverse impacts on big game from 
solar facility construction and 
operations. 

• CPW recommended that big game movement corridors be established through and around the 
Project Area using the following strategies: 

− Pull back the northeastern edges, to the extent possible, to maximize the big game movement 
corridor with an adjacent large development. 

− Existing and proposed transmission line corridors associated with other entities could have 
double purposes for a transmission right-of-way, plus being expanded for a wide and straight 
big game movement corridor (i.e., 250 feet should be considered the bare minimum width, and 
the longer the proposed corridor, the wider the corridor should be). 

− Corridor entrances should not be at 90-degree angles, but more of a wide funnel shape. 

Reduce impacts to wildlife species 
from the solar energy development 
(construction & operations). 
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1 INTRODUCTION 

1.1 PROJECT OVERVIEW 

This Preliminary Drainage Report was prepared by WSP on behalf of Pawnee Solar LLC, a wholly owned subsidiary of ACE 

Development Company, LLC (AES) to address drainage at the proposed Pawnee I Solar Project (Project). The project consists 

of a photovoltaic (PV) solar plant situated on 1,920 acres of land within Morgan County, Colorado, approximately 8 miles 

southeast of Fort Morgan, Colorado (Figure 1.1). 

The purpose of this Preliminary Drainage Report is to establish the hydrology for the 5-year, 10-year, 50-year and 100-year 

storm events and provide flow depths, and velocities that will be used to provide stormwater management recommendations 

(low water crossings and culverts), solar equipment elevations (panels, inverters, and pads), O&M building pad elevation, and 

buffers (development setbacks) from natural washes.  

1.2 PROJECT DESCRIPTION 

The Project site is located in Morgan County, Colorado. Access to the Project site is via County Road K on the east side. The 

Project consists of a photovoltaic (PV) solar farm with a nameplate capacity of 250 megawatts (MW) on approximately 1,920 

acres of land.   

Several existing roads and utilities are located within the Project boundary. At present, the land is classified as primarily 

Grassland/Herbaceous. Flow reaches the site from the north and discharges runoff to the south and southeast. Site conditions 

can be found on Figure 1.2. 

The PV array facilities will be located within the Project boundary and major components include: 

• PV modules/arrays

• Solar trackers or fixed support structures

• Direct current (DC) or alternating current (AC) collection cable and combiner or switch boxes

• Solar power inverters and medium-voltage transformers

• Battery energy storage system (BESS)

• Electrical collection system

• Onsite substation

• Administration/operations and maintenance (O&M) building

• Revegetation of ground cover

1.3 PURPOSE OF REPORT 

The purpose of this report is to establish the 100-year, 50-year, 10-year and 5-year storm flow across the site under pre- and 

post-development conditions and present a preliminary stormwater management plan for the Project. This report presents an 

overview of the hydrologic methods, input parameters, and 100-year, 50-year, 10-year and 5-year hydraulic model results. This 

report is organized as follows: 

• Section 1 provides general project background;

• Section 2 presents previous studies related to the project;
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• Section 3 discusses hydrologic and hydraulic analysis; 

• Section 4 presents hydrologic and hydraulic results; 

• Section 5 presents stormwater management recommendations; 

• Section 6 provides the conclusion; and, 

• Section 7 lists the references. 
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2 PREVIOUS STUDIES 

2.1 FLOOD INSURANCE RATE MAPS  

The Federal Emergency Management Agency (FEMA) publishes Flood Insurance Rate Maps (FIRM) that delineate special 

flood hazard areas (SFHAs) subject to flooding by the 1% annual chance (100-year) storm event. Other Flood Areas identified 

as Zone X (shaded) are defined by FEMA as areas of 0.2% annual chance (500-year) flood; areas of 1% annual chance flood 

with average depths of less than 1 foot, or with drainage areas less than 1 square mile; and areas protected by levees from 1% 

annual chance flood. 

Figure 2.1 and 2.2 are a reproduction of the FIRM panels for Morgan County where the Project is located. According to FIRM 

Number 08087C0650D, Panel 650 of 875 effective date April 4, 2018, and FIRM Number 08087C0825D, Panel 825 of 875 

effective date April 4, 2018, the Project is not within a Special Flood Hazard Area. It is identified as unshaded Zone X, areas 

outside the 0.2% annual chance floodplain.  

There is an existing Zone A (100-year) flood zone to the east and to the west of the site. Development of the site is not 

anticipated to cause any adverse impacts to the flood zone.  

2.2 WESTWOOD DESKTOP HYDROLOGY STUDY 

Westwood completed a preliminary hydrology study in July 2022 for the Pawnee Solar Project. The study analyzed the pre-

development conditions to determine potential impacts with layout and design of the Project. The study encompassed 

approximately 128 square miles and incorporated USGS contours, StreamStats for Beaver Creek, and rainfall from NOAA 

Atlas.  

WSP used Westwood’s FLO-2D model that was provided by AES as a basis for the development of the 5-, 10-, 50-, and 100-

year storms analyzed as a part of this Report. WSP incorporated the NOAA Atlas rainfall and StreamStats from the Westwood 

study for the additional storm scenarios.  
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3 HYDROLOGIC AND HYDRAULIC 

METHODS 
The following sections describe the methods and criteria used to develop the model and input parameters. Results of the model 

and hydraulic calculations are presented in Section 4 of this report.  

3.1 DATA SOURCES 

Input data for the hydrologic and hydraulic models were obtained from a variety of sources. This information is summarized 

in Table 3.1 below: 

Table 3.1 Data Sources 

DATA PURPOSE SOURCE FORMAT 

Elevation Development of FLO-2D model Survey (Provided by AES) CAD Surface 

Elevation Development of FLO-2D Model USGS National Map Viewer Download Raster 

Land use Estimating precipitation losses (infiltration) National Land Cover Database Raster 

Soil Types Estimating precipitation losses (infiltration) 
NRCS SSURGO Database (Web Soil 

Survey) 
Shapefile 

Preciptiation 
100-year, 50-year, 10-year, and 5-year precipitation 

depths 
NOAA Atlas 14, Vol. 2 PDF 

Project Boundary Horizontal limits of FLO-2D model AES Shapefile 

FEMA Flood Zones Reference NFHL Data-County Shapefile 

Aerial Photography Reference ArcGIS Map Service Raster 

 

3.2 DESIGN STORM 

3.2.1 PRECIPITATION 

AES requested hydrologic and hydraulic analysis of the 5-year, 10-year, 50-year and 100-year 24-hour storm events. 

Precipitation values were obtained from NOAA Atlas 14 Point Precipitation Frequency Estimates: CO. The approximate 
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location of the site was located on the interactive map and rainfall depths were obtained in tabular and graphical form. The 

rainfall depths for the 5-year, 10-year, 50-year and 100-year 24-our storm events are 2.35 inches, 2.77 inches, 3.92 inches and 

4.48 inches, respectively. PDF output from the Atlas is included in Appendix A.1.  

3.2.2 STORM DISTRIBUTION 

For the rainfall-runoff model, a 24-hour event with a 15-minute time interval and Type II temporal distribution was used for 

the 5-year through 100-year storm events. The NRCS Type II distribution was selected based on Figure B-2 in TR-55 (United 

States Department of Agriculture, NRCS, 1986). Type II storms are characterized by low intensity rainfall at the beginning of 

the event, with less than 25% of the precipitation occurring during the first 11 hours.  This is followed by an hour of heavy 

rainfall (approximately 40% of the total), with the remaining 1/3 of the total precipitation occurring over the next 12 hours.  

For all simulations, the precipitation is assumed to fall uniformly throughout the watershed at any given time step.  

3.2.3 SITE HYDROLOGY 

The Project is located on land containing several high spots and depressions throughout the site. Flow is contributed to the site 

from the south but in the area generally surrounding Pawnee I, the flow drains to the east. Flow collects in existing washes and 

low points as it travels north towards the site, and discharges from the site to the east. The total area of the watershed that was 

originally modeled by Westwood is approximately 125 square miles. 

An existing FEMA Flood Zone A is located west of the site within Badger Creek. Badger Creek is shown on FEMA FIRM 

Panel 08087C0650D, Panel 650 of 0875, as Flood Zone A. Zone A Flood Zones are categorized as areas of 100-year flood; 

base flood elevations and flood hazard factors not determined.  

Westwood incorporated the StreamStats for Beaver Creek, which is a Zone A Flood Zone located to the east, into the base 

model. To stay consistent in the modeling, WSP updated the inflows for the 5-year through 100-year events based on 

StreamStats results provided in the previous study. 

3.3 MODELS 

The hydrologic and hydraulic analysis was modeled using FLO-2D software. FLO-2D is a 2-dimensional software that allows 

for a rain-on-grid analysis. This modeling was completed by Westwood in July 2022 for the 100-year storm.  

WSP modeled the 5-, 10-, 50-, and 100-year storms. Eight (8) models were prepared for this report to provide results for pre- 

and post-development conditions for the 100-year storm, 50-year storm, 10-year storm and 5-year storm. 

The following subsections address input parameters used to develop the flood models.  

3.3.1 GRID SIZE AND NODES 

A 50-foot by 50-foot grid size was modeled in FLO-2D for the 128-square mile watershed. This results in sufficient model 

resolution to evaluate flow patterns within the site without runoff becoming excessive. Outflow nodes were placed along the 

edge of the model to indicate flow leaving the model boundary.  

3.3.2 TOPOGRAPHY 

AES provided WSP with on-site elevation data. Figure 3.1 shows existing 10-foot contours based on the provided aerial survey. 

Supplemental elevation data was needed outside of the Project boundary for the model. Elevation data (LIDAR) for outside the 

study area was obtained from the USGS National Map 3DEP Downloadable Data Collection (United States Geological Survey, 

2020), using the 1/3 arc-sec data set.  
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A Digital Elevation Model (DEM) for the study area was developed from this data. All GIS data are in the NAD 1983 Colorado 

South State Plane Coordinate System (feet).  Unless noted otherwise, all elevation data in this report is based on the NAVD88 

datum.   

WSP evaluated slopes within the Project boundary. The results are presented on Figure 3.2 that shows locations where slopes 

exceed seven (7) percent. There are several locations of depressions throughout the site. Preliminary grading was conducted 

for this report and incorporated into the post-development model. More detailed grading will be required for final design. 

3.3.3 LAND USE 

According to the National Land Cover Database (NLCD), the project is located on land designated as Grassland/Herbaceous 

within the areas of the site that are proposed to be developed. Existing land use for the project site is shown in Figure A.3.1. 

The solar development includes stabilizing the site with similar to native ground covering.  Therefore, the post-development 

model assumes a land use of Herbaceous – Fair Condition within the developed areas of the site.  

3.3.4 SOILS 

Soil properties influence the relationship between rainfall and runoff because soils have differing rates of infiltration. Based on 

infiltration rates, the National Resources Conservation Service (NRCS) has divided soils into four hydrologic soil groups 

(HSG): 

Hydrologic Soil Group A – Soils having a low runoff potential due to high infiltration rates. These soils consist primarily of 

deep, well-drained sands and gravels.  

Hydrologic Soil Group B – Soils having a moderately low runoff potential due to moderate infiltration rates. These soils 

consist primarily of moderately deep to deep, moderately well to well-drained soils with moderately fine to moderately coarse 

textures.  

Hydrologic Soil Group C – Soils having a moderately high runoff potential due to slow infiltration rates. These soils consist 

primarily of soils in which a layer exists near the surface that impedes the downward movement of water, and soils with 

moderately fine to fine texture.  

Hydrologic Soil Group D – Soils having a high runoff potential due to very slow infiltration rates. These soils consist primarily 

of clays with high swelling potential, soils with permanently high-water tables, soils with a claypan or clay layer at or near the 

surface, and shallow soils over nearly impervious parent material.  

Soils types were obtained from the NRCS Web Soil Survey (WSS). Soils within the Project boundary are generally Hydrologic 

Soil Group (HSG) A soils. The HSG soil rating is shown on Figure A.2.2.  

3.3.5 CURVE NUMBERS 

The Soil Conservation Service (SCS) method uses a combination of soil type and land use to assign a runoff curve number to 

an area. The runoff curve number (CN) indicates the runoff potential of an area. Curve numbers based on hydrologic soil groups 

and land use were obtained from TR-55 Table 2-2a through Table 2-2d. In general, on-site existing conditions are classified as 

herbaceous with HSG A soils. For the proposed condition, the ground was assumed to be revegetated and stabilized to the same 

or better as existing conditions for the fenced in areas.  

The BESS for Pawnee I was assumed to be placed on concrete and the substation placed on gravel. The curve numbers were 

adjusted to reflect the change in land cover accordingly, resulting in a CN of 98 for the BESS and a CN of 76 for the substation.  
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Table 3.2 Summary of Land Uses and Curve Numbers for FLO-2D Models 

           

DESCRIPTION   LU  Value 

Curve Number for Hydrologic Soil Group 

A B C D 

Open Water 1 98 98 98 98 

Developed, Open Space 2 46 65 77 82 

Developed, Low Intensity 3 61 75 83 87 

Developed, Medium Intensity 4 77 85 90 95 

Developed, High Intensity 5 89 92 94 95 

Barren Land 6 77 86 91 94 

Deciduous Forest 7 43 55 70 77 

Evergreen Forest 8 43 55 70 77 

Mixed Forest 9 43 55 70 77 

Shrub/Scrub 10 55 71 81 89 

Herbaceous 11 55 71 81 89 

Hay/Pasture 12 55 71 81 89 

Emergent Herbaceous Wetlands 13 45 66 77 83 

Herbaceous N/A 55 71 81 89 

3.3.6 MANNING’S N 

FLO-2D uses Manning’s n coefficients to account for the effects of surface roughness. The Manning’s n values used in FLO-

2D are specific to unsteady overland flow computations, which tend to be significantly higher than Manning’s n values specific 

to steady state, open channel flow computations. Manning’s n was applied based on Westwood’s modeling and that value did 

not change for post-condition modeling because re-vegetation was assumed. Flow resistance factors were obtained from Table 

3 of the FLO-2D Reference Manual (Appendix A.3).



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. IPROJECT

LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

B
A

D
G

E
R

 C
R

E
E

K

4
5
2
0

4510

4
5

0
0

4
4
50

4
4
9
0

4
4
8
0

4
4
7
0

4
4

4
0

4
4
6
0

4
4
3
0

4530

4
4
2
0

4
4
1
0

4380

43
90

4
4
0
0

4
5
4
0

45
5
0

4
5
0
0

4
4

7
0

4
4
8
0

4
5

2
0

4
4

6
0

4430

4
5
3
0

4
5

0
0

4
5

2
0

4
4
7
0

4
5
2
0

4490

4500

4520

4520

4
4
9
0

4
4
7
04

4
8
0

4
4
4
0

4
4
8
0

4430

44
50

4
5
3
0

4510

4410

4
5
4
0

4
4

4
0

44
40

4
3

8
0

4460

4440

4
5

1
0

4530

4
4
5
0

4
4

0
0

4
4
7
5

4425

4
5
0
0

4
3
7
5

4
5
2
5

4
3

5
0

4
3

2
5

4550

4400

4
4
0
0

4375

4400

4
5
0
0

4425

4450

4400

4425

4
4
5
0

4350

4
5
2
5

4375

4350

4
3

5
0

4
5

0
0

4450

4450

4
3
5
0

4550

4475

4500

45
25

4
5
0
0

4
5
0
0

4500

4500

4
4
5
0

4
4
5
0

4525

4350

4350

4350

4
5

0
0

4
5
2
5

4
5
2
5

4
5
2
5

4
5
0
0

4425

4
4

5
0

4
4

0
0

4475

4
3
7
5

4
5
2
5

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Topography Map
Figure 3.1

0 3,000 6,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone A

Surface Boundary

25' Contour

10' Contour

Pawnee I 
Solar Facility

±



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. IPROJECT

LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

B
A

D
G

E
R

 C
R

E
E

K

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Slope Map
Figure 3.2

0 3,000 6,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone A

Surface Boundary

Slope (%)

7.00 - 10.00

10.00 - 12.00

12.00 - 14.00

14.00 - 16.00

>16.00

Pawnee I 
Solar Facility

±



 

 

PAWNEE I SOLAR PROJECT 
Project No.   31403295.013 
ACE Development Company, LLC 

WSP

Page 14

4 HYDROLOGIC AND HYDRAULIC 

ANALYSIS RESULTS 
This section presents the results of the 5-year, 10-year, 50-year and 100-year hydrologic and hydraulic models. Multiple figures 

have been prepared to illustrate the pre- and post-development model results.  

4.1 GENERAL RESULTS 

Runoff from the watershed is captured by various natural washes and low points running throughout the area. Both to the east 

and west sides of the site contains several depressed areas that capture runoff and accumulating to various depths. There is a 

large wash to the east of the site that contributes to a FEMA Flood Zone A downstream of the site. The pre- and post- 

development velocities and depths will help determine any required countermeasures to prevent adversely impacting the flood 

zone.  

The curve number adjustment discussed in Section 3.3.5 resulted in a change in runoff due to the change in infiltration. For 

post-development conditions, flow depths and velocities are generally greater than or equal to those of pre-development 

conditions. Proposed stormwater recommendations are presented in Section 5 of this report.  

4.2 PRE-DEVELOPMENT CONDITION MODEL RESULTS 

Figures 4.1a-b and 4.1c-d present the 100-year flow depths and velocities for pre-development condition, respectively. Figures 

4.2a-b and 4.2c-d present the 50-year flow depths and velocities for pre-development condition, respectively. Figures 4.3a-b 

and 4.3c-d present the 10-year flow depths and velocities for pre-development condition, respectively. Figures 4.4a-b and 4.4c-

d present the 5-year flow depths and velocities for pre-development condition, respectively. Note that flow depths less than 

1.50 feet and velocities less than 0.25 feet/second (ft/s) are not shown for clarity.  

Flow depths for the 100-year storm collects in well-defined low spots and washes throughout the development areas. This 

creates several areas of ponding in the 100-year storm. These ponds collect flow of various depths to a maximum of 2.8 feet. 

Velocities for the 100-year storm are generally less than 0.4 ft/s within the development areas and considered non-erosive.  

Flow depths for the 50-year storm collects in well-defined low spots and washes throughout the development areas. This creates 

some areas of ponding in the 50-year storm. These ponds collect flow up to various depths to a maximum of 2.2 feet. Velocities 

for the 50-year storm are generally less than 0.3 ft/s within the development areas and considered non-erosive.  

Flow depths for the 10-year storm collects in well-defined low spots and washes throughout the development areas. There is 

no ponding greater than 1.5 feet within the project area and velocities for both the 10-year storm are less than 0.3 ft/s within 

the development areas and considered non-erosive. 

Flow depths for the 5-year storm collects in well-defined low spots and washes throughout the development areas. There is no 

ponding greater than 1.5 feet within the project area and velocities for both the 5-year storm are less than 0.3 ft/s within the 

development areas and considered non-erosive. 

4.3 POST-DEVELOPMENT CONDITION MODEL RESULTS 

Figures 4.5a, 4.6a, 4.7a and 4.8a present the 100-year, 50-year, 10-year and 5-year flow depths for post-development condition, 

respectively for the site. Figures 4.5b, 4.6b, 4.7b and 4.8b present the 100-year, 50-year, 10-year and 5-year velocities for post-

development condition, respectively for the site. Note that flow depths less than 1.50 feet and velocities less than 0.25 

feet/second (ft/s) are not shown for clarity.  

The post-development model incorporated a graded surface to reduce slopes within the site. Further grading to reduce the low 

spots throughout the site should be conducted for final design as described in Section 5.  
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Flow depths for the 100-year storm collects in well-defined low spots and washes throughout the development areas. This 

creates several areas of ponding in the 100-year storm. These ponds collect flow of various depths to a maximum of 2.8 feet. 

Velocities for the 100-year storm are generally less than 0.4 ft/s throughout the site and considered non-erosive.  

Flow depths for the 50-year storm collects in well-defined low spots and washes throughout the development areas. This creates 

some areas of ponding in the 50-year storm. These ponds collect flow of various depths to a maximum of 2.2 feet. Velocities 

for the 50-year storm are generally less than 0.3 ft/s throughout the site and considered non-erosive.  

Flow depths for the 10-year storm collects in well-defined low spots and washes throughout the development areas. There is 

no ponding greater than 1.5 feet within the project area and velocities for both the 10-year storm are less than 0.3 ft/s within 

the development areas and considered non-erosive. 

Flow depths for the 5-year storm collects in well-defined low spots and washes throughout the development areas. There is no 

ponding greater than 1.5 feet within the project area and velocities for both the 5-year storm are less than 0.3 ft/s within the 

development areas and considered non-erosive. 

There are five (5) cross sections presented on the post-development figures to quantify the change in flow rates for the 5- 

through 100-year storms analyzed with this Report. Since the Curve Number and Manning’s n was assumed to be the same 

between pre- and post-development conditions, there is no change in runoff throughout the site. However, there is a change in 

runoff due to the development of the BESS and substation. Stormwater management measures are presented in Section 5 to 

mitigate the impacts of the BESS and substation developments.  
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Full Model Flow Depth Map
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100-Year Storm Pre-Development 
Flow Depth Map
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100-Year Storm Pre-Development 
Full Model Velocity Map

Figure 4.1c
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100-Year Storm Pre-Development 
Velocity Map
Figure 4.1d

0 2,000 4,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone A

Velocity (ft/s)

0.25 - 0.50

0.50 - 1.00

1.00 - 1.50

1.50 - 2.00

2.00 - 2.50

2.50 - 3.00

> 3.00

Pawnee I 
Solar Facility

±



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. I

PROJECT
LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

B
A

D
G

E
R

 C
R

E
E

K

B
E

A
V

E
R

 C
R

E
E

K

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

50-Year Storm Pre-Development 
Full Model Flow Depth Map

Figure 4.2a
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50-Year Storm Pre-Development 
Flow Depth Map

Figure 4.2b
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Figure 4.4a

0 10,000 20,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone

Flow Depth (ft)

1.50 - 2.00

2.00 - 2.50

2.50 - 3.00

3.00 - 3.50

3.50 - 4.00

4.00 - 4.50

> 4.50

Pawnee I 
Solar Facility

±



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. I

PROJECT
LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

5-Year Storm Pre-Development 
Flow Depth Map

Figure 4.4b

0 2,000 4,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone

Flow Depth (ft)

1.50 - 2.00

2.00 - 2.50

2.50 - 3.00

3.00 - 3.50

3.50 - 4.00

4.00 - 4.50

> 4.50

Pawnee I 
Solar Facility

±



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. I

PROJECT
LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

B
A

D
G

E
R

 C
R

E
E

K

B
E

A
V

E
R

 C
R

E
E

K

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

5-Year Storm Pre-Development 
Full Model Velocity Map

Figure 4.4c

0 10,000 20,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone

Velocity (ft/s)

0.25 - 0.50

0.50 - 1.00

1.00 - 1.50

1.50 - 2.00

2.00 - 2.50

2.50 - 3.00

> 3.00

Pawnee I 
Solar Facility

±



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. I

PROJECT
LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

5-Year Storm Pre-Development 
Velocity Map
Figure 4.4d

0 2,000 4,000

Feet

Legend

Fence

Substation

BESS

Roads

Transmission Lines

FEMA Zone A

Velocity (ft/s)

0.25 - 0.50

0.50 - 1.00

1.00 - 1.50

1.50 - 2.00

2.00 - 2.50

2.50 - 3.00

> 3.00

Pawnee I 
Solar Facility

±



C
o

 R
d

. 
2
0

Co Rd. K

C
o
 R

d
. I

PROJECT
LOCATION

PAWNEE I BESS

PAWNEE I SUBSTATION

X
S
-8

X
S
-1

0

X
S
-7

XS
-6

X
S
-9

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

100-Year Storm Post-Development 
Flow Depth Map
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50-Year Storm Post-Development 
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10-Year Storm Post-Development 
Flow Depth Map

Figure 4.7a
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10-Year Storm Post-Development 
Velocity Map
Figure 4.7b
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5-Year Storm Post-Development 
Flow Depth Map

Figure 4.8a
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5-Year Storm Post-Development 
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Figure 4.8b
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5 STORMWATER MANAGEMENT 

RECOMMENDATIONS 
In order to effectively convey the flow through the site and maintain existing flow patterns downstream, several stormwater 

management measures are recommended. Figure 5.1 shows, in concept, the proposed facilities that are described below.  

5.1 SITE GRADING 

Grading is recommended to eliminate the steeper slopes and low spots to perpetuate flow through the site and reduce ponding 

in several locations. The recommended grading areas total approximately 150 acres. These areas should be graded to balance 

earthwork at each location to the extent practical while maintaining natural flow patterns. Based on preliminary grading results, 

further grading may be necessary to meet the 1.5-foot flow depth requirement within the array area set by AES. The elimination 

of low spots and steep slopes will have an impact on the post-development flow, depths, and velocities and may impact further 

recommendations presented in this section. Additionally, grading for the BESS and substation pads should be incorporated into 

future models to better quantify their impacts. Grading areas are identified on Figure 5.1. 

As the design progresses, post heights for panels and pad elevations for inverters and buildings should be set a minimum of 12-

inches above the highest neighboring flow depth. Efforts should be made to keep structure pads out of defined flow paths and 

ponded areas. 

5.2 LOW WATER CROSSINGS 

In locations with low flow depths and velocities, low water crossings can be considered. These low water crossings would 

include a riprap scour protection pad upstream and downstream of the road to protect the proposed gravel road in the event of 

a storm. Length of the low water crossings may vary based on the width of flow through the crossing.  

Four (4) low water crossing locations are identified on Figure 5.1 based on the 100-year flow depths and velocities. 

5.3 DETENTION BASIN 

Detention basin(s) can be considered to mitigate the impacts of the development of the BESS and substation areas. WSP 

determined preliminary storage volumes of detention basin(s) based off the Mile High Flood District (MHFD) methodology 

presented in the MHFD Urban Storm Drainage Criteria Manual (USDCM).  

The USDCM refers to a spreadsheet set up by MHFD to determine approximate detention volumes due to impervious percent 

of the development and the 1-hour precipitation values obtained by NOAA Atlas 14 for the associated design storms. WSP 

assumed that these detention basins are to be for flood control only and do not incorporate the full spectrum detention volume 

presented in the USDCM.  

Table 5.1 summarizes the impacts of development due to the BESS and substation associated with the Project. The detention 

basin(s) should be placed downstream of the developments to capture the excess runoff. The volumes presented in the table are 

approximate and based on assumed values for the grading of the pads. Further analysis and design of the detention basin(s) will 

be required for final design which will impact the detention volumes presented in this Report.   
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Table 5.1 Approximate Detention Volumes 

DESIGN STORM 

(1-HR RAINFALL) 
DEVELOPMENT AREA (AC) IMPERVIOUS % 

DETENTION VOLUME 

(AC-FT)* 

TOTAL DETENTION 

VOLUME (AC-FT)* 

5-Year 
(1.32 in) 

Pawnee I BESS (17 ac) 100 1.8 

1.9 

Pawnee I Substation (2 ac) 80 0.1 

10-Year 
(1.61 in) 

Pawnee I BESS (16 ac) 100 2.2 

2.4 

Pawnee I Substation (2 ac) 80 0.2 

50-Year 
(2.42 in) 

Pawnee I BESS (16 ac) 100 3.2 

3.5 

Pawnee I Substation (2 ac) 80 0.3 

100-Year 
(2.82 in) 

Pawnee I BESS (16 ac) 100 3.6 

3.9 

Pawnee I Substation (2 ac) 80 0.3 

*Detention volumes are preliminary and subject to modification during final design and analysis.   
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6 CONCLUSION  

6.1 CONCLUSIONS AND RECOMMENDATIONS 

The Pawnee I Solar Project is being constructed on 1,920 acres of land in Morgan County, Colorado. The purpose of this 

drainage study is to: 

1. Establish the 5-year, 10-year, 50-year and 100-year flow depths and velocities that will ultimately be used for final 

design of the solar equipment elevations (panels, inverter, and pads), and O&M building and substation pad elevations. 

2. Present a preliminary stormwater management plan for the Project.  

The Project is being developed primarily on grassland/herbaceous land that will be revegetated after development, presenting 

similar conditions for stormwater management in most instances. The storm events were modeled using FLO-2D for pre- and 

post-development conditions to evaluate flow depths, and velocities throughout the site and potential impacts from development 

of the site.  

All electrical equipment including, but not limited to, solar panels, inverters, transformers, and switch boxes should be elevated 

to a minimum of 12 inches above the flow depths.  The project substation, O&M building, and construction offices should be 

elevated on fill a minimum of 12-inches above the flow depths established in this study.  
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APPENDIX A – HYDROLOGIC PARAMETERS AND 

ANALYSIS 

 

− A.1 NOAA ATLAS 14 RAINFALL DATA 

− A.2 TR-55 RAINFALL DISTRIBUTION MAP 

− A.3 CURVE NUMBER CALCULATIONS 

− A.4 FLO-2D MANNING’S N VALUES 
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A.1 NOAA ATLAS RAINFALL DATA 

 

  











 

 

 

 

 

 

 

A.2 TR-55 RAINFALL DISTRIBUTION MAP 
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A.3 CURVE NUMBER CALCULATIONS 

− A.3.1 LAND USE MAP 

− A.3.2 SOILS MAP 
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4.2 Overland Flow 

The simplest FLO-2D model is overland flow on an alluvial fan or floodplain.  Typical overland flow as 

reflects the water surface elevation, roughness and 8-direction flow path.  The floodplain element 

attributes can be modified to add detail to the predicted area of inundation.  The grid element surface 

storage area or flow path can be adjusted for buildings or other obstructions.  Using the area reduction 

factors (ARFs), a grid element can be completely removed from receiving any inflow.  Any of the eight 

flow directions can be partially or completely blocked to represent flow obstruction.  The area of 

inundation can also be affected by levees, channel breakout flows, flow constriction at bridges and 

culverts, or street flow in urban areas.  Rainfall and infiltration losses can add or subtract from the flow 

volume on the floodplain surface.  These overland flow components are shown in a computational flow 

chart in Figure 20. 

Overland flow velocities and depths vary with topography and the grid element roughness.  Spatial 

variation in floodplain roughness can be assigned through the GDS pre-processor program.  The 

assignment of overland flow roughness must account for vegetation, surface irregularity, non-uniform 

and unsteady flow.  It is also a function of flow depth.  Typical overland flow roughness values 

(Manning’s n coefficients) are shown in Table 3. 

Table 3.  Overland Flow Manning's n Roughness Values1 

Surface  n-value 

Dense turf 0.17 - 0.80 

Bermuda and dense grass, dense vegetation 0.17 - 0.48 

Shrubs and forest litter, pasture 0.30 - 0.40 

Average grass cover 0.20 - 0.40 

Poor grass cover on rough surface 0.20 - 0.30 

Short prairie grass 0.10 - 0.20 

Sparse vegetation 0.05 - 0.13 

Sparse rangeland with debris 
   0% cover 
   20 % cover 

 
0.09 - 0.34 
0.05 - 0.25 

Plowed or tilled fields 
   Fallow - no residue 
   Conventional tillage 
   Chisel plow 
   Fall disking 
   No till - no residue 
   No till (20 - 40% residue cover) 
   No till (60 - 100% residue cover) 

 
0.008 - 0.012 
0.06 - 0.22 
0.06 - 0.16 
0.30 - 0.50 
0.04 - 0.10 
0.07 - 0.17 
0.17 - 0.47 

Open ground with debris 0.10 - 0.20 

Shallow glow on asphalt or concrete (0.25" to 1.0") 0.10 - 0.15 

Fallow fields  0.08 - 0.12 

Open ground, no debris 0.04 - 0.10 
Asphalt or concrete 0.02 - 0.05 
1Adapted from COE, HEC-1 Manual, 1990 and the COE, Technical Engineering and Design 

Guide, No. 19, 1997 with modifications. 
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1 DECOMMISSIONING AND SITE

RESTORATION

1.1 OVERVIEW

The Facility, located in Fort Morgan County of Colorado, spans 1613 acres and is anticipated to generate 250 MW annually.

Pawnee Solar LLC (Pawnee Solar) is committed to decommissioning and restoring the Facility in a safe and environmentally
responsible manner. Pawnee Solar expects to commence operation in Q4 2025 and operate the Facility for 35 years. Pawnee

Solar will decommission the Facility in accordance with applicable health and safety standards. Public health considerations

associated with decommissioning the Facility are limited to typical risks associated with commercial construction projects.

The purpose of the Decommissioning and Site Restoration Plan (Plan) is to outline the Facility decommissioning and land

reclamation work, at the end of the project’s useful life, which is estimated to be 35 years after commissioning. As such, the

Plan focuses on decommissioning activities to remove all equipment and materials related to the Facility and restore the

property to its pre-construction condition when the Facility is no longer an operational energy facility.

In addition to providing detailed information concerning the Facility decommissioning process, this Plan includes a

description of the lease agreements with landowners, shows the project developer’s obligations with the County, and presents

a preliminary cost estimate to support funding of the decommissioning and site restoration. Pawnee Solar has obligations in
its land lease agreements with landowners to remove the solar array and restore the land when the project is retired. The

location and project-specific decommissioning cost estimate presented in this Plan will be reviewed and revised every 7 to 10

years to accommodate appropriate changes.
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2 DECOMMISSIONING AND RESTORATION

PLAN

2.1 PLAN COMPONENTS

This Decommissioning and Site Restoration Plan for solar facility decommissioning and land reclamation in the

event the facility cannot be completed or after end of the useful life of the facility will address the following topics:

— Safety and removal of hazardous conditions;

— Environmental impacts;

— Aesthetic character;

— Recycle or reuse;

— Potential future uses for the site;

— Funding responsibility; and

— Completion schedule.

Pawnee Solar expects to operate the Facility for 35 years (with the potential for extension). At the end of the Facility’s life,

the solar facility decommissioning and site reclamation work will restore the property to its preconstruction conditions, to the

maximum extent practicable. Pawnee Solar will provide notification to the applicable Towns, County, and County Zoning

administration; impacted landowner(s), and other required parties about 30-40 days prior to the commencement of the

decommissioning and site restoration activities. Notification may be in the form of letters, newspaper notices, and/or updates

on the Facility website. Governmental regulations at the time of Facility decommissioning and site restoration processes may

require specific plans and permits. Pawnee Solar will identify and acquire all local, state, and federal permits required for the
solar facility decommissioning and land reclamation work.

This Plan assumes decommissioning will occur at the end of the 35-year operational lifespan of the Facility. However,

decommissioning may also be triggered if the Facility is non-operational for a continuous period of 12 months or more.

During periods when the Facility is not operational for maintenance, repair, or due to catastrophic events beyond Pawnee

Solar’s control, Pawnee Solar will work diligently to return the Facility to full operating status.

At the time the Facility is no longer of use as an operational solar energy facility, it will first be de-energized and isolated

from external electrical lines. Prior to any dismantling or removing equipment, staging areas will be delineated at appropriate

locations within the Facility site, including near the substation and inverter locations. This Plan and the preliminary cost

estimate assume that the decommissioning activities will remove all equipment and materials related to the Facility.

Components of the Facility decommissioning and site reclamation will include:

— Photovoltaic (PV) solar panels;

— Inverters;

— Buried electrical collection system;

— Battery Energy Storage System (BESS)

— Point of interconnection (POI) switchyard;

— Access roads; and

— Staging/laydown areas.

Photovoltaic solar panels mounted on galvanized steel piles with an aluminum or steel tracking rack system will be

disconnected from the electrical system and unfastened from the mounting rack. After removal of the panel from the rack, it

will be placed in a vehicle or container for transportation offsite for salvage, recycling or disposal, following applicable local,
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state, and/or federal regulations. The tracking rack system that supports the solar panels will be disassembled and removed

from the Facility site. The metal racking components may be reused or recycled for future use. Piles will be pulled out of the

ground where conditions allow, otherwise they will be cut at a minimum of 2 feet below grade or flush with the top of

shallow bedrock.

Inverters and inverter stepup transformer skids, including associated piling, will be removed and shipped offsite for eventual

reuse or disposal. Piles and associated foundations will be removed from the Facility site and disposed of or recycled.

The battery energy storage system (BESS) and associated equipment will be reused, recycled, or disposed of. This includes

energy storage buildings, all associated foundations, containers, pads, electrical equipment including inverters and

transformers, as well as other supporting infrastructure. The manufacturer offers a BESS Battery Recycle Program for taking

back full or partial systems that may be considered at the time of decommissioning.

Overhead and Underground Cables and Lines: non-utility owned cables and conduits buried deeper than 2 feet below grade
will be abandoned in placed or removed. The cables and conduits will be removed entirely and shipped to a recycling facility.

Topsoil excavated during cable removal activities will be segregated and stockpiled for later use. Subsurface soils will be

stockpiled separately from topsoil. Following the removal of the cable and conduits, the excavations will be backfilled with

the soils previously excavated. The subgrade will be compacted to a density of approximately 90 percent of Standard Proctor.

Topsoil will be redistributed across the disturbed area.

All aboveground structures and electrical equipment including circuit breakers, chainlink fencing, control building(s), and

grounding grid will be removed, and any concrete foundations will be removed to at least 2 feet below grade. Granular and

geotextile materials will be removed from the Facility site by dump trucks or placed in a designated onsite area for use by the

landowner. Electrical system components will be taken offsite for reuse or disposal. Ownership of the POI switchyard will be

transferred to Xcel Energy following construction and will, therefore, not be decommissioned.

Perimeter fencing will be removed and recycled, reused, or disposed of. Landscape plantings (trees and shrubs) will be
removed where they are sited on active agricultural land, unless the landowner requests that they be retained. Where

appropriate, Pawnee Solar will leave in place any access roads, driveway entrances, gates, buffer plantings, culverts,

buildings or fencing that landowners request in writing to retain following decommissioning of the Facility.

Equipment storage, operation infrastructure, and any associated temporary improvements (e.g., temporary construction

trailer) used during the decommissioning/reclamation phase will be removed from the Facility site by trucks. Any

foundations associated with these facilities will be removed to a depth of at least 2 ft below grade.

After all equipment is removed, any holes or voids created by poles, concrete pads and other equipment will be filled in with

soil to the surrounding grade and seeded with a previously approved seed mix. This may include revegetation as meadows,

returning the site to use consistent with this Plan, or redevelopment of the land for other beneficial uses, based on

consultation with the landowner.

The Facility has been designed to include setbacks or buffers for property lines, utilities, wetlands, streams and other waters.

Encroachment will not be allowed in these areas for the solar facility decommissioning and land reclamation work.

2.2 SAFETY AND REMOVAL OF HAZARDOUS CONDITIONS

Prior to the solar facility decommissioning, Pawnee Solar will complete a waste audit and prepare a waste reduction work
plan in accordance with any relevant regulations in effect at time of decommissioning. The decommissioning will be

supervised and carried out by trained personnel familiar with the risks associated with decommissioning of electrical

equipment or other materials requiring special handling or disposal. During the solar facility decommissioning work,

transformers and switchgear will be drained of materials requiring special handling or disposal, if applicable, and such

materials will be disposed of offsite at appropriate facilities and in accordance with applicable laws.

Table 2.1 provides a list of typical waste materials and modes of disposal, recycling, or reuse. Although solar panels may be

able to be reused or recycled at the time the Facility is decommissioned, for the purposes of this Plan it was assumed that

these components will be disposed of at a licensed local or regional landfill. In future review and revision of this Plan,

recycling or repurposing of solar components would be considered further rather than disposal in landfills.
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Table 2.1 Typical Facility Decommissioning Waste Materials and Modes of Disposal

COMPONENT TYPICAL MODE OF DISPOSAL

Concrete foundations Crush and recycle as granular material

Solar panels Reuse, recycle, or dispose of

Steel racks and mounts Salvage for reuse or recycle for scrap

Cabling Recycle

Inverter stepup transformers, inverters, and circuit breakers Salvage for reuse, recycle for scrap, or dispose of

Granular material Reuse or dispose of in landfill

Oils/lubricants Recycle

Hazardous materials, if applicable Dispose of through licensed hauler

Geotextile material Dispose of in landfill

Miscellaneous non-recyclable materials Dispose of in landfill

Inverters Salvage for reuse or recycle for scrap

Transformers Salvage for reuse or recycle for scrap

Fencing Salvage for reuse or recycle for scrap

Battery Energy Storage System Reuse, recycle, or dispose of

Hazardous materials or wastes will not be stored onsite during operation and maintenance of the Facility and would not

require removal at decommissioning. Much of the Facility will consist of reusable or recyclable materials; therefore, residual

wastes for disposal as a result of full decommissioning will be relatively limited. Small amounts of waste materials will be

managed in accordance with applicable regulations and then-current environmental standards. Non-hazardous

decommissioning wastes include human waste, trash, and cleared vegetation. Wastes that contain (or at any time contained)

oil, grease, solvents, or other petroleum products fall within the scope of the oil and hazardous substances control, cleanup,

and disposal procedures. Residual non-hazardous wastes will be disposed of at a licensed disposal facility or recycling center

in operation at the time of decommissioning.

Pawnee Solar will ensure that hazardous and potentially hazardous materials are transported, stored, and handled in

accordance with applicable regulations and environmental standards. These materials include oil used in transformers and

bulk fuel that may be stored onsite to fuel equipment used during decommissioning activities. None of the Facility

components, solar modules and arrays, concrete foundations and metal piles, security fencing, or access road materials are

considered hazardous. Hazardous materials will be disposed of at licensed waste disposal facilities. Hazardous wastes will

not be disposed of in any other fashion such as unpermitted burying or burning.
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2.3 ENVIRONMENTAL IMPACT

Solar facility decommissioning and land reclamation activities could result in environmental effects like those that occur

during the construction phase. For example, there is the potential for land disturbance (i.e., soil erosion, sedimentation, or

fuel spills) related to adjacent watercourses or environmental sensitive features. Prior to removal of equipment and site

restoration activities, temporary erosion and sediment control measures will be designed and installed in accordance with the

specific plan developed for the decommissioning/reclamation phase. As such, site-specific planning and permitting applied

during the construction phase would be applied when performing decommissioning work to remove all equipment and
materials related to the Facility, and restoring the property to its pre-construction condition. This will include, as appropriate,

erosion and sediment control plan, dust control, and noise mitigation measures, traffic management plan, and containment

plan.

A Stormwater Pollution Prevention Plan (SWPPP) will be required for decommissioning/reclamation activities and it will

specify Best Management Practices (BMPs) and configurations for erosion and sediment control measures. The measures

may be modified by the project owner as necessary to suit actual site conditions. However, all of the Facility-based

decommissioning and reclamation work will be conducted in accordance with applicable permits and then-current

environmental standards. Erosion control and stormwater management will utilize similar mitigation measures and BMPs

outlined in the Facility’s SWPPP in order to maintain downstream water quality and manage stormwater runoff during the

decommissioning/reclamation phase. Design features of the erosion and sediment controls will account for location-specific

climate, topography, and soils; and the vegetative cover to be reestablished at the Facility site.

The specified BMPs will include both temporary and permanent measures. Commonly used BMPs that may be employed

during site restoration or land reclamation would include:

— Minimize disturbed areas and protect natural features of the site (native soil, topsoil, vegetation, topography, and

drainage);

— Control stormwater runoff and flow to and from disturbed areas;

— Stabilize soils as quickly as possible following disturbance of work areas;

— Protect slopes and exposed soil;

— Protect culvert inlets, drainage structures, and nearby surface water features;

— Establish perimeter controls around areas to be restored;

— Retain sediment to prevent transport offsite in stormwater runoff; and

— Maintain controls including removal or accumulated sediment during reestablishment of vegetation.

Environmental protection plans, permitting requirements, and other measures will remain in place, as needed, until the

Facility site is stabilized to mitigate soil erosion and silt/sediment runoff and any potential impacts to natural features or

waterbodies located within and adjacent to the Facility site. Assuming the regulatory requirements or environmental

standards for stormwater management are similar during the decommissioning/reclamation phase, Pawnee Solar will require

a stormwater discharge permit for clearing, grading, and excavation, of 5 acres or greater.

Pawnee Solar will hire an environmental monitor (EM) with an understanding of regional agricultural/rangeland practices.

Former agricultural lands will be returned to its former state where suitable conditions exist. Restoration of the property to its
pre-construction condition will be in accordance with the existing landowner agreement. The Decommissioning Site Manager

will coordinate with the EM to ensure compliance with applicable requirements during the decommissioning/reclamation

phase. Solar facility decommissioning and land reclamation work, at the end of the Facility’s useful life, will be performed as

per the requirements of then-current applicable laws and regulations.

Any proposed solar facility decommissioning and land reclamation activities that could result in adverse impacts (e.g.,

culverts and drainage infrastructure removal) to wetlands, streams, or other waters will be coordinated with the appropriate

regulatory agencies, as necessary, to determine applicable consultation, permitting or approval, and site-specific mitigation

and/or remediation plans. Similar construction oversight and compliance monitoring and reporting implemented during the

construction phase will be used during the decommissioning/reclamation phase.
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2.4 AESTHETIC CHARACTER

At the time the Facility is no longer an operational energy facility, Pawnee Solar will remove all aboveground features

(equipment and materials) related to the Facility and restore the property to its pre-construction condition. With the solar

facility decommissioning and land reclamation work, the Facility site would resemble the aesthetic character prior to the

infrastructure construction. Site restoration-based activities to return the Facility site to its pre-construction aesthetic character

may include, to the extent appropriate and not otherwise requested by the landowner(s):

— Pulling out and removing all perimeter/security fences from the project site.

— Minimizing ground disturbance to the extent practical.

— Restoring to meet adjacent ground contours to the extent practical. It may include regrading access roads and other

features in specific areas to restore drainage patterns and reestablish pre-existing contours.

— Removing culverts and drainage infrastructure and restoring streams or drainage channels to preexisting elevations and

stabilized in accordance with State of Colorado’s erosion control standard practices.

— Using soils stockpiled onsite for the site restoration and not soils transported from offsite. Topsoil would be used for

distributing (a minimum of 2 inches) across disturbed areas devoid of topsoil.

— During revegetation of disturbed areas, an appropriate seed mix, chosen in consultation with the landowner will be

selected

— Leaving erosion and sediment control measures in place, as needed, until the project site is stabilized.

2.5 RECYCLE OR REUSE

Major pieces of solar facility-based equipment and materials may be recyclable or reusable, and Pawnee Solar will pursue

recycling or reuse of decommissioned equipment and materials to the extent practicable, as required by law and the

availability of licensed recycling facilities. Photovoltaic modules would be sold for reuse or refurbishment to the extent there
is an existing market for used solar panels. The galvanized steel racks would be sold for scrap or recycled metal. Electrical

equipment, including inverter electronics, could either be salvaged for reuse or recycled. Components such as transformers

and electrical cables would have a high resale value due to copper, steel, and aluminum content. Concrete from footings

could be crushed and recycled as granular fill material. Spent oils, if any, could be recovered for recycling through existing

oil reprocessing companies. Table 2.1 presents typical solar facility decommissioning related waste materials and modes of

disposal, recycling, or reuse.

2.6 POTENTIAL FUTURE USES FOR THE SITE

At the end of the Facility’s lifespan or it is no longer an operational energy facility, Pawnee Solar anticipates to

decommission the Facility by removing all equipment and materials and restore the land to its pre-construction condition.

Although the future land use of the Facility site by the landowner(s) is not known, it is most probable that after

decommissioning and reclamation the majority of the Facility site would be returned to its former agricultural land use.

Therefore, this Plan has conservatively assumed that the future site uses will be primarily agricultural. However, if the project

economics and solar energy needs remain viable, the Facility may be repowered with new technology to extend the system’s

performance period. Continued land use for the solar energy facility is subject to extension of landowner leases, land use

permits, and interconnection agreements to continue operation.

2.7 AGREEMENTS WITH LANDOWNER AND COUNTY

Facility components are located on private land under lease or easement agreements with the landowners, and the leases and

easements with private landowners contain a provision on the Facility’s decommissioning and site restoration. All landowner

agreements stipulate decommissioning of sites; the decommissioning plan is consistent with the requirements specified
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within those respective agreements. Although the specific terms of landowner lease agreements are confidential,

decommissioning and land reclamation will involve removing the aboveground Facility components and the below ground

footings and foundations to a depth that is the lesser of the depth of bedrock or 24 inches below grade. Where requested by

landowners in writing, Pawnee Solar will leave in place any property improvements associated with the Facility, including

access roads, driveway entrances, gates, buffer plantings, culverts, buildings, or fencing. The POI switchyard and

transmission line with support structures near the POI switchyard will remain in place and will be owned by Xcel Energy

following construction.

With this decommissioning and site restoration plan, the obligations of Pawnee Solar to removal of the photovoltaic solar

arrays and other equipment and restoration of the property to pre-construction conditions are established. As a responsible

project owner, Pawnee Solar takes financial responsibility for the costs of Facility decommissioning and land reclamation

thus ensuring the landowner and county do not bear the costs. Pawnee Solar will enter into an agreement with the host
County to address Facility decommissioning and site restoration, including notification if the Facility is no longer an

operational energy facility and the expected Facility decommissioning deadline.

2.8 DECOMMISSIONING/RECLAMATION COSTS

Table 2.2 provides a list of key components that will be removed during the decommissioning/reclamation phase. The
decommissioning and site restoration-based preliminary cost estimate presented in Appendix A reflects probable costs for

the Facility decommissioning/reclamation phase.

Table 2.2 Key Components Removed during Decommissioning/Reclamation

COMPONENT

ESTIMATED

QUANTITY UNITS

Fencing 71,574 Lineal Foot

PV Module and

Piles

610,551 Module

Inverters 63 Each

BESS 352 Containers

The following information sources were used to prepare the preliminary cost estimate in Appendix A:

— Professional experience and internal construction cost data;

— Consultation with engineers and construction contractors experienced in the construction of utility-scale solar projects;

— Manufacturer and component datasheets; and

— Plans and drawings.

2.9 DECOMMISSIONING SCHEDULE

The Facility’s is intended to operate for a term of 35 years from the date of commercial operation. It is estimated that the

duration of the solar facility decommissioning and land reclamation activities will last approximately one (1) year, but not to

exceed 18 months as the expected timeline for completion of all the tasks. Once Pawnee Solar decides on the Facility

decommissioning, Pawnee Solar will notify the Morgan County Planning Administrator in writing of the proposed date of

discontinued operations and plans of decommissioning activities to remove all equipment and materials related to the Facility

and restore the property to it pre-construction condition.



APPENDIX

Note: Cost estimates in Appendix A are preliminary and subject to change due to unknown costs for certain equipment and materials,

uncertainty of salvage market at end of project life, present-day cost vs future inflation rate, etc.

A GROSS AND NET

DECOMMISSIONING

AND SITE

RESTORATION

ESTIMATE



Task Quantity U/M Unit Cost ($) Budget ($)
Pre-Dismantling Activities 1 LS 500,000.00 $500,000.00
Management Fees 6 Months 60,150.00 $360,900.00
Fencing Removal 71,574 LF 4.37 $312,778.38

Removal 71,574 ft 4.32 $309,200

Haul to Scrap yard 18 loads 200.00 $3,579

Module Removal 610,551 Mod 3.25 $1,983,954.95
Module Removal & Transport 610,551 LS 1.30 $794,988

Haul Rack 1315 loads 200.00 $262,944

Disposal fee 18,927 $/T 36.00 $681,375

Cable Cutting 18927.081 LS 0.33 $6,151

Hauling to Scrap 477 loads 500.00 $238,496

Racking & Piles Removal 7,736 EA 111.71 $864,188.03
Rack Removal 7,736 /pile 5.88 $45,449

Haul Rack 9 loads 500.00 $4,642

Pile Pulling 50,879 /pile 14.10 $717,397

Haul Piles 193 loads 500.00 $96,700

AC Electrical Removal 142,656 $/FT 20.00 $2,853,120.00
Inverter Skid Removal 63 EA 6,222.05 $391,989.15

Skid removal 63 EA 4,022.05 $253,389

Haul to scrap 63 loads 2,200.00 $138,600

Substation Dismantling 250 MW 614.90 $153,725.00
Transformer Removal 1 LS 90,225.00 $90,225

Structure removal 1 LS 10,000.00 $10,000

Control Building Removal 1 LS 15,000.00 $15,000

UG Utility Removal 1 LS 25,000.00 $25,000

Foundation removal to 24 inches 27 cu-yd 500.00 $13,500

BESS Dismantling 1 EA 15,438.46 $15,438.46
Structure removal 352 LS 10,024.96 $10,025

Foundation removal to 24 inches 27 cu-yd 500.00 $5,414

Contingency 5% LS 7,436,093.96 $371,804.70
Subtotal Decommission (Gross) 250 MW 31,231.59 $7,807,898.66

Task Quantity U/M Unit Cost ($) Budget ($)
Inverters Salvage Value 63 $/EA 22,860.00 $1,440,180.00

Steel 793,800.0 $/lb 0.16 $127,008

Copper 340,200.0 $/lb 3.86 $1,313,172

Module Salvage Value 610,551 /MOD 1.91 $1,168,632.77
Modules 13,355,803.13 $/Module 0.09 $1,168,633

Racking & Piles Salvage Value 7,736 /MOD 3.02 $23,325.51
Racking Salvage 185664 $/lb 0.10 $18,566

Piles Salvage 17626.33 $/lb 0.27 $4,759
Substation Equipment Salvage Value 250 MW 3,165.78 $791,444.00

MPT Steel 485800 $/lb 0.16 $77,728

MPT Copper 208200 $/lb 3.38 $703,716

Structures & other components 100000 $/lb 0.10 $10,000

Fence Salvage Value 357,870 $/LB 0.10 $35,787.00
BESS Salvage Value 1 $/EA $0.00
Subtotal Salvage 250 MW 9,162.95 $2,290,736.51

Total Decommissioning Cost (Net) 250 MW 22,068.65 $5,517,162.15

Gross and Net Decommissioning and Site Restoration Estimate



 

 

 

 

 

 

EXHIBIT 7 

GEOTECHNICAL REPORT 
 

 

 

 

 

 

 

 

 

 

 

 

Pawnee I Solar Energy Collector Facility 



 
 
 

 

 

REPORT COVER PAGE  

 

 

 

 

 

 

Preliminary Geotechnical Engineering 

Report 
__________________________________________________________________________ 

 
 

Pawnee Solar – Phase I 

Morgan County, Colorado 

December 8, 2022 

Terracon Project No. 21225058 

 

Prepared for: 
AES Clean Energy Development, LLC 

Boulder, Colorado 

 

Prepared by: 

Terracon Consultants, Inc. 

Evans, Colorado 

 
 





 

Responsive ■ Resourceful ■ Reliable  1 

REPORT TOPICS 

INTRODUCTION ............................................................................................................. 1 

SITE CONDITIONS ......................................................................................................... 2 
PROJECT DESCRIPTION .............................................................................................. 2 

GEOTECHNICAL CHARACTERIZATION ...................................................................... 4 
CORROSIVITY................................................................................................................ 6 

THERMAL RESISTIVITY TESTS ................................................................................... 6 
SEISMIC CONSIDERATIONS ........................................................................................ 7 

PILE LOAD TESTING (PLT) PROGRAM ....................................................................... 7 
CONTRIBUTORY RISK COMPONENTS ..................................................................... 12 

PRELIMINARY RECOMMENDATIONS FOR PV ARRAY DRIVEN PILE 
FOUNDATIONS ............................................................................................................ 14 

PRELIMINARY RECOMMENDATIONS FOR SHALLOW AND MAT FOUNDATIONS 19 
PRELIMINARY RECOMMENDATIONS FOR DRILLED SHAFT FOUNDATIONS ...... 20 

PRELIMINARY EARTHWORK RECOMMENDATIONS ............................................... 22 
AGGREGATE-SURFACED ROADWAYS .................................................................... 24 

GENERAL COMMENTS ............................................................................................... 27 
FIGURES ...................................................................................................................... 29 
 
 

Note: This report was originally delivered in a web-based format. Orange Bold text in the report indicates a 

referenced section heading. The PDF version also includes hyperlinks which direct the reader to that section 

and clicking on the GeoReport logo will bring you back to this page. For more interactive features, please view 

your project online at client.terracon.com. 

ATTACHMENTS 

EXPLORATION AND TESTING PROCEDURES 

PHOTOGRAPHY LOG 

SITE LOCATION AND EXPLORATION PLANS 

EXPLORATION RESULTS 

PILE LOAD TEST RESULTS 
 

Note: Refer to each individual Attachment for a listing of contents. 

 

http://client.terracon.com/


Preliminary Geotechnical Engineering Report 

Pawnee Solar – Phase I ■ Morgan County, Colorado 

December 8, 2022 ■ Terracon Project No. 21225058 

 

 

Responsive ■ Resourceful ■ Reliable   i 

REPORT SUMMARY 

Topic 1 Overview Statement 2 

Subsurface 

Conditions 

Subsurface conditions encountered in our exploratory borings generally consisted of 

about 9 to 20 feet of sand over about 1 to 11 feet of lean clay with varying amounts of 

sand. Weathered claystone bedrock was encountered below the overburden soils in 

two (2) of the borings at depths of approximately 14 to 19 feet below existing site 

grades. Boring logs are presented in the Exploration Results section of this report. 

Groundwater 

Conditions 

Groundwater was encountered in one (1) of our test borings at a depth of about 41 feet 

below existing site grades at the time of drilling.  Groundwater levels can fluctuate in 

response to site development and to varying seasonal and weather conditions, 

irrigation on or adjacent to the site and fluctuations in nearby water features.  

Geotechnical 

Concerns 

Comparatively loose sand soils were encountered at depths of approximately 7 to 9 

feet in some of the borings completed at this site.  These materials present a risk for 

potential settlement of shallow foundations, floor slabs and other surficial 

improvements.  These materials can also be susceptible to disturbance and loss of 

strength under repeated construction traffic loads and unstable conditions could 

develop.   

Earthwork 

On-site soils typically appear suitable for use as general engineered fill and backfill on 

the site provided they are placed and compacted as described in this report. Import 

materials (if needed) should be evaluated and approved by Terracon prior to delivery 

to the site.  Earthwork recommendations are presented in the Preliminary Earthwork 

Recommendations section of this report. 

Grading and 

Drainage 

The amount of movement of foundations will be related to the wetting of underlying 

supporting soils. Therefore, it is imperative the recommendations discussed in the 

Grading and Drainage section of the Preliminary Earthwork Recommendations 

section this report be followed to reduce potential movement.  As discussed in the 

Grading and Drainage section of this report, surface drainage should be designed, 

constructed and maintained to provide rapid removal of surface water runoff away from 

the proposed structures and access roadways. Water should not be allowed to pond 

adjacent to foundations or on access roadways and conservative irrigation practices 

should be followed to avoid wetting foundational soils and access roadway subgrade.  

Excessive wetting of foundational soils and subgrade can cause excessive movements 

and distresses to foundations and access roadways. 

Foundations 

Driven steel piles will likely be used to support the solar array panels.  Other ancillary 

equipment and structures in the array can be supported by similar driven steel piles 

or reinforced concrete mat foundations. Heavily loaded structures in the substation 

should be constructed on a drilled pier foundation system. 

Aggregate-

Surfaced 

Roadways 

Recommended Aggregate-Surfaced Roadways thicknesses for this project range 

from 4 inches of aggregate base course to 12 inches of aggregate base course 

dependent on traffic volume.  Additional pavement section alternatives and discussion 

are presented in the report.  
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Topic 1 Overview Statement 2 

Seismic 

Considerations  

As presented in the Seismic Considerations section of this report, the International 

Building Code, which refers to Section 20 of ASCE 7, indicates the seismic site 

classification for this site is D. 

Construction 

Observation 

and Testing 

Close monitoring of the construction operations and implementing drainage 

recommendations discussed herein will be critical in achieving the intended foundation 

and access roadway performance.  We therefore recommend Terracon be retained to 

monitor this portion of the work. 

General 

Comments 

This section contains important information about the limitations of this geotechnical 

engineering report. 

1. If the reader is reviewing this report as a pdf, the topics (bold orange font) above can be used to access the 
appropriate section of the report by simply clicking on the topic itself. 

2. This summary is for convenience only. It should be used in conjunction with the entire report for design 
making and design purposes.  It should be recognized that specific details were not included or fully 
developed in this section, and the report must be read in its entirety for a comprehensive understanding of 
the items contained herein. 
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INTRODUC TION  

Preliminary Geotechnical Engineering Report 

Pawnee Solar – Phase I 

Southeast of County Road K and County Road 21 

Morgan County, Colorado 
Terracon Project No. 21225058 

December 8, 2022 

 

INTRODUCTION 

This report presents the results of our subsurface exploration and preliminary geotechnical 

engineering services performed for the proposed Pawnee Solar – Phase I to be located southeast 

of the intersection of County Road K and County Road 21 in Morgan County, Colorado. The 

purpose of these services is to provide information and preliminary geotechnical engineering 

recommendations relative to: 

■ Subsurface soil and rock conditions ■ Site preparation and earthwork 

■ Groundwater conditions ■ Access road design and construction 

■ Preliminary solar panel foundation design 

and construction recommendations 

■ Seismic site classification per IBC 

 

The preliminary geotechnical engineering Scope of Services for this project included the following: 

Number of 

Explorations/ 

Tests 

Type of 

Exploration 

Planned 

Location 
Depth or Description 

24 

SPT Boring 

Array Area 15 to 20 feet bgs 
1
 

1 Substation 50 feet bgs 
1
 

8 
Field Electrical 

Resistivity 

Array Area 
“a” spacings of: 1, 2, 3, 5, 10, 20, 50, 75, 100, 

150 and 200 feet 

1 Substation 
“a” spacings of: 1, 2, 3, 5, 10, 20, 50, 75, 100, 

150, 200, 300 and 400 feet 

5 
Thermal 

Resistivity 
Array Area 

1 undisturbed sample and 1 sample remolded 

to 85 percent 

1 to 5 feet bgs 
1
 

12 

Pile Load Testing 

(lateral and axial-

tension at each 

location) 

Array Area 
Pile embedment depths of 5 and 7 feet bgs 

1
; 

two piles at each location 
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Number of 

Explorations/ 

Tests 

Type of 

Exploration 

Planned 

Location 
Depth or Description 

8 

Pile Load Testing 

(compression test 

at each location) 

Pile embedment depth of 5 feet bgs 
1
; one pile 

at each location 

1. Below the ground surface. 

 

Maps showing the site and exploration locations are shown in the Site Location and Exploration 

Plan sections, respectively. Additional maps are provided in this report, including Field Electrical 

Resistivity Test Locations, Pile Load Test Locations and Zoning Plan. The results of the 

laboratory testing performed on soil and bedrock samples obtained from the site during the field 

exploration are included on the boring logs and as separate graphs in the Exploration Results 

section. 

SITE CONDITIONS 

The following description of site conditions is derived from our site visit in association with the 

field exploration and our review of publicly available aerial imagery.   

Item Description 

Parcel Information 

The proposed 250 MWac Pawnee Solar – Phase I solar facility is to be 

constructed on approximately 1,830 acres of land located southeast of the 

intersection of County Road K and County Road 21 in Morgan County, 

Colorado. Coordinates near the center of the site are: 

40.11404° N latitude and - 103.70659° W longitude.  

See Site Location 

Existing 

Improvements 

The project site is undeveloped parcels consisting of ranch and farmland.  

Site Location 

Current Ground 

Cover 
Soil and native vegetation. 

Existing Topography 

(from Google Earth) 

The site is relatively flat with rolling hills and an overall slight slope downward 

from the northwest corner of the site to the southeast corner.   

Based on review of topographic map information, the elevation across the site 

varies from approximately 4,543 to 4,413 feet above MSL. 

PROJECT DESCRIPTION 

Our initial understanding of the project was provided in our proposal, and our current 

understanding of the project conditions is as follows: 
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Item Description 

Provided Information 

Project information was provided by AES via emails received during the 

period from June 24 to July 26, 2022. The information included: 

■ Google Earth KMZ file outlining the project parcel, “Pawnee 

Usable Land 6 2022”  

■ “Scope-Preliminary geotechnical investigation” 

■ Conversation with Page Bolin with AES 

Project Description 

The project consists of providing preliminary site and subsurface conditions 

for a proposed solar project.  The power capacity of the Phase I project is 

on the order of about 250 MWac. The participating parcels for the Pawnee 

Solar – Phase I site cover approximately 1,830 acres. 

Proposed Structures 

Photovoltaic modules aligned in arrays and affixed to steel racking systems 

to be supported on driven steel piles. 

Electrical equipment and substation elements will be supported on 

reinforced concrete mats, concrete slabs-on-grade, and/or shallow spread 

footings. 

Construction 

We understand the solar structures will be supported by driven steel piles, 

although other foundation options will be considered, and equipment 

structures will be supported by mat foundations. 

Finished Grade 
Not provided; however, we anticipate finished grade will be within about 3 

feet of existing grade.  

Maximum Loads 

(assumed based on 

previous experience) 

We have estimated the following foundation loads for the project: 

Panel array racking system: 

■ PV Module Downward: 1 – 7 kips 

■ PV Module Uplift: 0.5 – 3 kips 

■ PV Module Lateral: 1 – 2 kips 

■ PV Module Moment: 0.1 to 30 kip-ft.  

Ancillary Electrical Equipment in the Array: 

■ 50 kips 

Substation Structures with Mat Foundations: 

■ 250 kips 

Grading/Slopes 

■ Up to 3 feet of cut and 3 feet of fill will be required to develop final 

grade. 

■ Final slope angles of as steep as 3H:1V (horizontal: vertical) and 

slopes no taller than 5 feet are expected 
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Item Description 

Access Roads 

Unpaved access roads are planned for the site as described below: 

■ Access roads are to support post-construction traffic which we 

understand will be primarily light maintenance vehicles.  The roads 

will be required to support a maximum vehicle load of 80,000 

pounds for fire truck access.  Additionally, the substation access 

road should be able to support heavy vehicle delivery (HS-20 

loading) up to two times per year throughout the design life. 

■ We understand it is acceptable for the access roads to require 

ongoing maintenance throughout their design life. 

GEOTECHNICAL CHARACTERIZATION 

Geology 

https://ngmdb.usgs.gov/ 

The project area is located within the Colorado Piedmont section of the Great Plains 

physiographic province. The Colorado Piedmont, formed during Late Tertiary and Early 

Quaternary time (approximately 2,000,000 years ago), is a broad, erosional trench which 

separates the Southern Rocky Mountains from the High Plains.  Structurally, the site lies along 

the western flank of the Denver Basin.  During the Late Mesozoic and Early Cenozoic Periods 

(approximately 70,000,000 years ago), intense tectonic activity occurred, causing the uplifting of 

the Front Range and associated down-warping of the Denver Basin to the east.  Relatively flat 

uplands and broad valleys characterize the present-day topography of the Colorado Piedmont in 

this region. 

 

Surficial geologic conditions mapped in the vicinity of the site (1Tweto, 1979), include Eolian 

deposits (Qds) which consists of windblow dune sand, silts and clay soils. Our subsurface 

exploration generally confirmed the conditions anticipated from the geologic maps. 

 

Due to the flat nature of the property, geologic hazards at the site are anticipated to be low. 

Seismic activity in the area is anticipated to be low; and from a structural standpoint, the property 

should be relatively stable. With proper site grading around proposed structures and re-vegetation 

of stripped areas, erosion problems at the site should be minor. 

 

The geologic conditions presented in this section were obtained by locating the subject site on 

available large-scale geologic maps. Because of the scales involved, precise location of the site 

can be difficult to determine. In addition, the large-scale geologic maps describe only general 

 

1 Tweto, Ogden, 1979 Geologic Map of Colorado, United States Geological Survey. 

https://ngmdb.usgs.gov/
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trends. Local variations are possible and site-specific geology may differ from those described 

above. 

Subsurface Profile 

We have developed a general characterization of the subsurface conditions based upon our 

review of the subsurface exploration, laboratory data, geologic setting and our understanding of 

the project. This characterization, termed GeoModel, forms the basis of our geotechnical 

calculations and evaluation of site preparation and foundation options. Conditions encountered at 

each exploration point are indicated on the individual logs. The individual logs can be found in the 

Exploration Results section and the GeoModel can be found in the Figures section of this report.  

As part of our analyses, we identified the following model layers within the subsurface profile. For 

a more detailed view of the model layer depths at each boring location, refer to the GeoModel. 

Model Layer Layer Name General Description 

-- 
-- Vegetative layer (i.e. topsoil) – about 5 to 8 inches, with an average 

of about 6 inches thick. 

1 Sand 

Silty sand to clayey sand to poorly graded sand with varying 

amounts of silt, trace clay and iron oxide (FeOx), tan to brown to 

olive brown to yellowish brown, very loose to very dense. 

2 Lean Clay 
Lean clay with varying amounts of sand, trace FeOx, brown to light 

brown to grayish brown, medium stiff to very stiff. 

3 
Weathered 

Bedrock 

Weathered claystone bedrock, trace FeOx, light gray to orange to 

tan, weathered to firm. 

 

Groundwater Conditions 

The boreholes were observed while drilling and after completion for the presence and level of 

groundwater. The water levels observed in the boreholes can be found on the boring logs in the 

Exploration Results section. The table below lists the groundwater levels encountered on-site. 

Groundwater Levels 
(feet below grade) 

Boring No. During Drilling (feet) After Drilling (feet) 

SB-1 41 Boring caved at 35 feet 

 

Groundwater was not observed in the remaining borings while drilling, or for the short duration that 

the borings could remain open. However, this does not necessarily mean these borings terminated 

above groundwater, or the water levels summarized above are stable groundwater levels.  

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff, 

and other factors not evident at the time the borings were performed. Therefore, groundwater 
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levels during construction or at other times in the life of the structure(s) may be higher or lower 

than the levels indicated on the boring logs. Also, trapped or “perched” water could be present 

within the sand or silt seams within native clay soils and/or in cohesionless soils above lower 

permeability clay soil layers.  The possibility of groundwater level fluctuations should be 

considered when developing the design and construction plans for the project. Review of publicly 

available data through USGS suggests groundwater may be encountered at depths ranging from 

about 14 to 46 feet below existing site grades. Groundwater depths are based on wells registered 

with USGS between years 1947 to 1978. However, we do not believe groundwater will 

significantly impact the project. 

Field Electrical Resistivity Test Results 

Field measurements of soil electrical resistivity were performed by Terracon September 30 to 

October 6, 2022.  The soil resistivity testing was performed at the locations identified on the Field 

Electrical Resistivity Test Locations plan.  The Wenner arrangement (equal electrode spacing) 

was used with “a” spacings of 1, 2, 3, 5, 10, 20, 50, 75, 100, 150 and 200 feet at eight (8) locations 

within the PV array area and 1, 2, 3, 5, 10, 20, 50, 75, 100, 150, 200, 300 and 400 feet at one (1) 

location within the proposed substation area.  The “a” spacing is generally considered to be the 

depth of influence of the test.  The testing was performed in both a north-south and an east-west 

orientation at each location. Results of the soil resistivity measurements are presented in the 

Exploration Results section.  

CORROSIVITY 

Ferrous metal and concrete elements in contact with soil, whether part of a foundation or part of 

the supported structure, are subject to degradation due to corrosion or chemical attack.  

Therefore, buried ferrous metal and concrete elements should be designed to resist corrosion 

and degradation.   

Corrosivity testing was not included in the scope of work for this project, as prescribed by AES’s 

buyer. NRCS indicates the corrosion potential to buried steel is considered low. However, 

Terracon recommends corrosion testing be included in the design-level geotechnical study for 

this project. 

THERMAL RESISTIVITY TESTS 

Laboratory thermal resistivity testing was conducted by GeoTherm on undisturbed Shelby tube 

samples and bulk samples obtained from depths between about 1 to 5 feet at five (5) boring 

locations listed in the table below. Results of the thermal resistivity tests are included in the 

Exploration Results section. 
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Sample 

ID 
1
 

Soil Type 

Standard Proctor Test 

Results 
Remolded Test Specimen Thermal 

Resistivity 

(˚C-cm/W) Maximum 

Dry 

Density 

(pcf) 

Optimum 

Water 

Content 

(%) 

Degree of 

Compaction 

(%) 
2, 3

 

Molded 

Dry Unit 

Weight 

(pcf) 

Molded 

Water 

Content 

(%) 
Wet Dry 

4
 

B-05 

Poorly 

Graded 

Sand with 

Silt (SP-SM) 

109.9 12.1 

85 93 2 217 348 

Shelby Tube  100 2 190 291 

B-10 

Poorly 

Graded 

Sand with 

Silt (SP-SM) 

110.1 10.8 

85 94 2 215 331 

Shelby Tube 102 2 188 268 

B-14 
Silty Sand 

(SM) 
117.9 11.3 

85 100 3 160 308 

Shelby Tube  104 3 141 241 

B-18 

Poorly 

Graded 

Sand with 

Silt (SP-SM) 

111.9 11.4 

85 95 2 223 314 

Shelby Tube 103 3 176 261 

B-21 
Silty Sand 

(SM) 
115.6 10.5 

85 98 4 154 290 

Shelby Tube 106 4 122 214 

1. Sample from depth of about 1 to 5 feet (excludes topsoil). 

2. Degree of compaction based on standard Proctor maximum dry density. 

3. Shelby Tube, no alteration to compaction, sample tested as is for undisturbed sample. 

4. Test value determined at 0% water content. 

SEISMIC CONSIDERATIONS 

The seismic design requirements for buildings and other structures are based on Seismic Design 

Category. Site Classification is required to determine the Seismic Design Category for a structure. 

The Site Classification is based on the upper 100 feet of the site profile defined by a weighted 

average value of either shear wave velocity, standard penetration resistance, or undrained shear 

strength in accordance with Section 20.4 of ASCE 7-10. 

 

Description Value 

2015 International Building Code Site Classification 

(IBC) 
1
 

D 
2
 

Site Latitude 40.11728 

Site Longitude -103.72594 

SS MCER ground motion (for 0.2 second period) 
3
 0.109g 

S1 MCER ground motion (for 0.1 second period) 
3
 0.042g 

                                      



Preliminary Geotechnical Engineering Report 

Pawnee Solar – Phase I ■ Morgan County, Colorado 

December 8, 2022 ■ Terracon Project No. 21225058 

 

 

Responsive ■ Resourceful ■ Reliable  8 

Description Value 

PGAM  Site modified peak ground acceleration 
3
 0.083g 

1. Seismic site classification in general accordance with the 2021 International Building Code, which refers to 

ASCE 7-10. 

2. The 2021 International Building Code (IBC) uses a site profile extending to a depth of 100 feet for seismic 

site classification.  Borings at this site were extended to a maximum depth of 50 feet.  The site properties 

below the boring depth to 100 feet were estimated based on our experience and knowledge of geologic 

conditions of the general area.  Additional deeper borings or geophysical testing may be performed to confirm 

the conditions below the current boring depth. 

3. These values were obtained using online seismic design maps and tools provided by the USGS 

(http://earthquake.usgs.gov/hazards/designmaps/). 

PILE LOAD TESTING (PLT) PROGRAM 

We have performed a preliminary pile load testing program which included:  

■ The installation of a group of two test piles at each of twelve (12) locations.  At each 

location, the piles were installed into oversized pre-augered holes that were about 15 

inches in diameter and about 2 feet deep and then driven to depth as noted in the Test 

Pile Installation subsection.  The pre-augering was performed to assist in modeling frost 

effects in our skin friction and LPILE analysis.   

■ Axial Tension Load Tests for each pile (24 total) for skin friction evaluation;  

■ Lateral Load Tests for each pile (24 total); and 

■ Axial Compression Load Tests for 8 piles for end bearing evaluation. 

These activities are further described in the following sections.  

Pile Location Procedures 

The pile testing locations are indicated on the Pile Load Test Locations map in the Site Location 

and Exploration Plans section.  These locations were established in the field by using a hand-held 

GPS (accurate to about 20 feet) and existing site features as reference points.  The mapped test 

locations should be considered accurate only to the degree implied by the means and methods used 

to define them. Pile load test locations were determined by reviewing publicly available surface 

geology maps and were spaced for a proper overall site coverage. 

Test Pile Installation 

The test piles consisted of wide-flange, bare steel W6x9 sections.  A group of two test piles were 

installed at each of the twelve locations across the project site and an additional pile was installed 

at 8 of the locations for compression load testing.  The test piles have been identified using an 

alphanumeric system.  The pile identification system for each location begins with “PLT” and is 

followed by the number corresponding to the test boring location and a letter identifying the pile.  

 

http://earthquake.usgs.gov/hazards/designmaps/
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The “A” piles were installed to 5 feet below grade and the “B” piles were installed to 7 feet below 

grade for axial tension and lateral load testing. The “C” piles were installed to 5 feet below grade 

for axial compressive load testing.   

The W6x9 piles were advanced by Terracon on September 21 and September 22, 2022 with a 

track-mounted, Vermeer PD10 pile driver rig. Pile installation date vs. load testing date and drive 

time plots are presented in the in the Pile Load Test Results section of this report. Prior to 

installation, an oversized pre-augered hole (approximately 15 inches in diameter and 2 feet deep) 

was created.  The piles were then placed into the soils at the base of the oversized pre-augered 

holes and driven to depth.  The pre-augering helps to provide better skin friction estimates by 

removing the zone of soil that would be neglected due to adfreeze effects.  The time rate of 

installation was recorded with a stopwatch for the portion of the piles that were installed below the 

bottom of the pre-augered hole. As is standard, Terracon allowed the test piles to set at least 72 

hours between installation and testing to allow for soil set-up. Piles installed on the project site did 

not encounter refusal, pile driving refusal occurs when drive times reach 120 sec./ft. or greater. The 

total time required to advance each pile to its embedment depth was recorded and is summarized 

in the following table: 

Pile Installation Time Summary 

Test 
Location 

PILE A PILE B PILE C 

Pile 
Tip. 

Depth 

Total 
Drive 
Time 

Avg. 
Drive 

Time2 

Pile 
Tip. 

Depth 

Total 
Drive 
Time 

Avg. 
Drive 

Time2 

Pile 
Tip. 

Depth 

Total 
Drive 
Time 

Avg. 
Drive 

Time2 

ft. sec. sec./ft. ft. sec. sec./ft. ft. sec. sec./ft. 

PLT-01 

51 

28 9.3 

71 

51 10.2 

51 

36 12.0 

PLT-04 18 6.0 28 5.6 --- --- 

PLT-06 30 10.0 58 11.6 24 8.0 

PLT-07 66 22.0 77 15.4 46 15.3 

PLT-09 27 9.0 66 13.2 --- --- 

PLT-12 25 8.3 29 5.8 21 7.0 

PLT-13 31 10.3 53 10.6 --- --- 

PLT-15 20 6.7 27 5.4 16 5.3 

PLT-17 39 13.0 67 13.4 46 15.3 

PLT-19 34 11.3 69 13.8 --- --- 

PLT-21 31 10.3 55 11.0 36 12.0 

PLT-23 25 8.3 65 13.0 42 14.0 
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Pile Installation Time Summary 

Test 
Location 

PILE A PILE B PILE C 

Pile 
Tip. 

Depth 

Total 
Drive 
Time 

Avg. 
Drive 

Time2 

Pile 
Tip. 

Depth 

Total 
Drive 
Time 

Avg. 
Drive 

Time2 

Pile 
Tip. 

Depth 

Total 
Drive 
Time 

Avg. 
Drive 

Time2 

ft. sec. sec./ft. ft. sec. sec./ft. ft. sec. sec./ft. 

1. Pile tip depths are referenced to existing ground surface. Pile locations were pre-augered with an over-sized 

hole to a depth of about 2 feet below ground surface prior to driving the piles. 

2. Average drive time was calculated based on the pile tip depth excluding the 24-inch pre-drill depth. 

 

Testing Under Axial Tensile (“Pull-Out”) Load 

We performed testing under axial tensile load for the piles at each location using the procedures 

generally described below. 

Two piles at each location were tested under axial tensile (“pull-out”) load.  The “pull-out” load 

reaction was supported using an excavator. Axial loads were applied to the test pile using an 

Enerpac hydraulic pump and a 10-kip pull cylinder.  Connections to the test piles were made using 

a 5-ton plate clamp (vertical) designed for connection to W-sections.  The 10-kip pull cylinder and 

load cell were connected in series with chains and clevises to the test piles, and the load was 

applied by using an Enerpac hydraulic pump and a 10-kip pull cylinder successive 500-lb. 

increments from 0 to the ultimate tension load of 10,000 lbs. or the limits of the soil capacity, 

whichever occurred first, for each test pile.  Each load increment was sustained for about 60 

seconds and the stabilized deflection readings of both indicator gauges were recorded.    

Deflections were measured with MITUTOYO 2.00” digital gauges and loads were measured with 

a Dillon ED Junior Dynamometer 25-kip electronic load cell. The gauges were read, and the data 

was recorded manually by Terracon field personnel.    

Testing Under Lateral Load 

After testing under axial tensile load, the piles at each location were then tested under lateral load 

as described below.  

The chains, clasps and jacking system were attached to the piles and to the excavator as a 

reaction for the pile loading and the piles were tested in the strong axis direction. The load for the 

lateral tests was applied at about 2 feet above the ground surface (about 4 feet above the bottom 

of the pre-augered holes) against the strong axis of the posts.  The loads were applied in 500-lb. 

increments in 5 cycles from 0 pounds to the ultimate lateral load of 7,000 lbs. or the limits of the 

soil capacity, whichever occurred first for each test pile. The limit of soil capacity during the lateral 

test is defined as movement in excess of 2 inches at 6 inches above the ground surface. Each 

load increment was held for at least 1 minute and the stabilized deflection readings of both 

indicator gauge were recorded.   
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Deflections were measured with MITUTOYO 2.00” digital gauges and loads were measured with 

a Dillon ED Junior Dynamometer 25-kip electronic load cell. The gauges were read, and the data 

was recorded manually by Terracon field personnel.   

Testing Under Axial Compressive Load 

The axial compression tests were performed using a ½ inch plate being placed on the top of the 

pile followed by the Rice Lake RL9000TWM-25K compression load cell, which was used to record 

the loads. The deflection as measured using two calibrated MITUTOYO 2.00” digital gauges. An 

Enerpac 5-ton cylinder jack was then placed on top of the load cell. The counterweight of the 

excavator was used to provide the reaction load. The axial compression load was applied in load 

increments of 500 lbs. to a maximum of 13,000 lbs. was reached or until the pile reached about 

¾ of an inch of vertical displacement. 

Summary of Pile Load Test Results 

The axial tension test load vs. deflection graphs and lateral test load vs. deflection graphs are shown 

in the Pile Load Test Results section.  The following table provides a summary of each test pile 

location, embedment depth, uplift load at ¼ of an inch of vertical displacement, lateral load at ½ 

of an inch of lateral displacement and the compression load at ¼ of an inch vertical displacement: 

Pile 

Location 

Pile Tip Depth 

(ft.) 1 

Uplift Load at ¼ of an 

inch Displacement 

(lbs.) 

Lateral Load at ½ of 

an inch Displacement 

(lbs.) 

Compressive Load at 

¼ of an inch 

Displacement, (lbs.) 

PLT-01A 5 2,890  1,860  --- 

PLT-01B 7 7,160  2,380  --- 

PLT-01C 5 --- --- 9,140 

PLT-04A 5 2,100  1,560  --- 

PLT-04B 7 2,720  2,020  --- 

PLT-06A 5 4,230  1,940  3,150 

PLT-06B 7 7,200  2,000  --- 

PLT-06C 5 --- --- 6,190 

PLT-07A 5 3,700  1,740  --- 

PLT-07B 7 2,820  1,990  4,230 

PLT-07C 5 --- --- 11,600 

PLT-09A 5 2,740  1,660  --- 

PLT-09B 7 2,880  1,810  --- 

PLT-12A 5 3,580  1,480  2,450 

PLT-12B 7 2,020  2,000  --- 

PLT-12C 5 --- --- 8,830 

PLT-13A 5 2,100  1,810  --- 
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Pile 

Location 

Pile Tip Depth 

(ft.) 1 

Uplift Load at ¼ of an 

inch Displacement 

(lbs.) 

Lateral Load at ½ of 

an inch Displacement 

(lbs.) 

Compressive Load at 

¼ of an inch 

Displacement, (lbs.) 

PLT-13B 7 1,110  2,220  6,070 

PLT-15A 5 3,200  1,070  --- 

PLT-15B 7 2,150  1,440  --- 

PLT-15C 5 --- --- 6,340 

PLT-17A 5 4,600  1,340  6,540 

PLT-17B 7 1,130  2,030  --- 

PLT-17C 5 --- --- 8,030 

PLT-19A 5 5,290  1,450  --- 

PLT-19B 7 1,650  1,890  3,840 

PLT-21A 5 3,400  1,280  --- 

PLT-21B 7 5,160  1,970  --- 

PLT-21C 5 --- --- 8,500 

PLT-23A 5 5,800  1,390  --- 

PLT-23B 7 3,100  1,980  --- 

PLT-23C 5 --- --- 13,000 2 

1. Pile tip depths are referenced to existing ground surface. Pile locations were pre-augered with an over-sized 

hole to a depth of about 2 feet below ground surface prior to driving the piles. 

2. The maximum load was achieved with less than ¼ inches of deflection. 

CONTRIBUTORY RISK COMPONENTS 

ITEM DESCRIPTION 

Suitability 
Statement 

The borings generally encountered loose to medium dense sand soils and medium 
stiff to very stiff clay soils to the termination depths of 20 to 50 feet. The proposed 
site generally appears suitable for the use of driven steel W-Section steel piles for 
the support of the proposed solar arrays. 

Soil Conditions 

Topsoil thickness ranged from about 5 to 8 inches in the borings; however, due to 
mature sage brush it is possible the topsoil thickness could be thicker in other 
areas of the project site. 

The on-site soils typically consist of poorly graded sand (SP), sand with silt (SP-
SM), silty sand (SM), clayey sand (SC), and lean clay / sandy lean clay (CL). 

Access 
Wet surface conditions, following extended periods of rainfall, or very dry 
conditions could create access issues for rubber tire vehicles.  The surficial sand 
soils will likely need stabilization in order to provide access for rubber tire vehicles.    

Grading 

Where possible we understand, it is desirable to minimize grading, without 
extensive earthwork or treatment of in-situ soils. Therefore, we anticipate the solar 
field final grades will generally follow the existing site grades with nominal grading. 
(i.e. cut/fill up to 3 feet) 

Final slope angles no steeper than 3H:1V (Horizontal: Vertical) nor taller than 5 
feet are anticipated. 
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ITEM DESCRIPTION 

Site Drainage 

The site is generally flat with rolling terrain. Surface drainage should be designed, 
constructed and maintained to provide rapid removal of surface water runoff away 
from the proposed structures and access roadways. Water should not be allowed to 
pond adjacent to foundations or on access roadways and conservative irrigation 
practices should be followed to avoid wetting foundational soils and access roadway 
subgrade.  Excessive wetting of foundational soils and subgrade can cause 
excessive movements and distresses to foundations and access roadways. 

Excavation 
Hazards 

As a minimum, all temporary excavations should be sloped or braced as required 
by Occupational Safety and Health Administration (OSHA) regulations to provide 
stability and safe working conditions. Temporary excavations will probably be 
required during grading operations. The grading contractor, by his contract, is 
usually responsible for designing and constructing stable, temporary excavations 
and should shore, slope or bench the sides of the excavations as required, to 
maintain stability of both the excavation sides and bottom. All excavations should 
comply with applicable local, state and federal safety regulations, including the 
current OSHA Excavation and Trench Safety Standards. 

Slope Hazards  

The project site grades are relatively flat to rolling/sloping windblown sand hills 
with an overall slight slope downward from the northwest corner of the site to the 
southeast corner.  

Surface instability was not observed on the slopes throughout the proposed 
project area during our site visits. Surficial slope instability typically impacts the 
upper 3 to 5 feet of the subsurface profile, predominantly during extended wet 
periods. Regular maintenance should be anticipated to identify and address 
changes in natural drainage creating potential for soil creep or erosion near 
improvements. This includes replacing or replanting sage brush and grasses, as 
necessary, and grading the slope to reduce soil creep and erosion. If future 
surficial slope erosion occurs near the crest of slopes, we recommend the slope 
face be restored as soon as practical. 

We recommend pile arrays and other ancillary structures be set back at least 10 
feet from the crest of site slopes and drainage features with slopes greater than 
20 percent 

Anticipated Pile 
Drivability 

We anticipate fairly consistent conditions during pile driving based on the similar 
soil profiles at the boring locations.  We do not expect pre-drilling will be required 
based on the limited number of test piles installed for this study.   

Comparatively loose sand soils were encountered throughout the site. Testing 
deeper piles on the order of about 8 to 11-foot embedments may be needed for 
design-level study. Terracon recommends a preliminary pile embedment analysis 
be completed prior to finalizing pile embedment depths for design-level study. 

Expansive Soil 
Hazards 

We do not anticipate the shrink-swell potential of soils will be an issue for the 
design and construction of the proposed site. 

Collapsible Soil 
Hazard 

Comparatively loose sand soils were encountered to depths of approximately 7 to 9 
feet in some of the borings completed at this site.  These materials present a risk for 
potential settlement of shallow foundations, floor slabs and other surficial 
improvements.  These materials can also be susceptible to disturbance and loss of 
strength under repeated construction traffic loads and unstable conditions could 
develop.  Stabilization of loose and/or soft soils may be required at some locations to 
provide adequate support for construction equipment and proposed structures.   
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ITEM DESCRIPTION 

Liquefaction 

Sands located below groundwater levels can be subject to liquefaction, a 
phenomenon characterized by sudden loss of strength and collapse under seismic 
loading. Based on the subsurface profile encountered at the project site and very 
low anticipated ground accelerations as indicated by USGS Seismic Design Maps, 
our preliminary assessment is that liquefaction should not be expected under an 
earthquake of the magnitude predicted for the site.  

General 
Construction 
Considerations 

The near-surface soils are moisture sensitive and subject to degradation in 
strength and stability with exposure to moisture. To the extent practical, earthwork 
should be performed during warmer and drier periods of weather to reduce the 
amount of necessary subgrade remedial measures for soft/loose and unsuitable 
conditions beneath access roadways, equipment pads, etc. 

PRELIMINARY RECOMMENDATIONS FOR PV ARRAY DRIVEN PILE 

FOUNDATIONS 

General Comments 

Based on our test results, we consider the development of the photovoltaic solar project to be 

technically feasible from a geotechnical standpoint with wide-flange driven steel piles being the 

preferred foundation to support the PV solar arrays. For PV arrays supported on driven pile 

foundations, maintenance of the connections between the racking system and driven piles may 

be required during the life of these structures. Preliminary pile design recommendations 

presented in this report are based on our assumption that grades around the piles will not allow 

ponding of water at the pile locations.  We recommend additional pile load testing be performed 

during the design-level exploration at this site, in addition to supplemental soil borings and 

laboratory testing.  

Our analyses have not considered the potential loss of steel due to corrosion during the design 

life of the structure. The final structural design should consider the anticipated steel loss as 

determined by a qualified Corrosion Engineer.  Thicker pile sections or additional corrosion 

protection measures may be required if steel loss is predicted by corrosion analyses.  

Based on the pile load test results, the project site was divided into four zones for axial capacity 

(Zones 1 through 4) and two zones for lateral capacity (Zones A and B).  When combined, the 

site can be separated into five different zones, Zone A2, Zone B1, Zone B2, Zone B3 and Zone 

B4 for analysis purposes as illustrated on the attached Zoning Plan and discussed below. 

Adfreeze Stress and Depth to Which Adfreeze Applies 

It is Terracon’s professional opinion that the overburden soils encountered in the test borings are 

frost susceptible. In cold weather climates, design to resist frost heave forces exerted on 

foundations is often the limiting factor in the foundation design. However, due to shallow 
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groundwater not being encountered in the test borings, the potential for development of an ice 

lens and subsequent frost heave is considered negligible.  We therefore recommend frost heave 

loads on driven piles not be considered in design of the driven piles supporting the PV array 

panels for the axial forces for this project. However, due to strength losses from freeze thaw cycles 

the project site would experience, we recommend neglecting the upper 1 foot of soil when 

determining axial capacity and reducing the p-multiplier of this soil layer for lateral analysis. 

Axial Uplift Capacity  

The axial uplift capacity of driven piles may be estimated based on skin friction developed along 

the perimeter of the pile, while the compression capacity may be estimated using the skin friction 

and end bearing.  When determining embedment depths, the perimeter of a wide flange beam 

should be taken as twice the sum of the flange width and section depth.  The upper 1 foot of soil 

for each pile should be neglected in the axial capacity analyses, due to strength losses from freeze 

thaw cycles.  

Below is a table of preliminary values recommended for the areas in proximity to the pile load 

tests.   

Zone 1 (PLT- 13 and 17) 

Minimum Drive 

Time  

(sec./ft.) 

Pile Embedment 

Depth  

(ft.) 

Ultimate Skin Friction 

qs  

(psf) 

Ultimate End Bearing Qult-(end) 

(lbs.) 
1
 

11.8 

0 to 1 --- --- 

1 to 5 
140 

-- 

5 to 7 3,000 

1. The skin friction and end bearing values provided in this table are only applicable to piles installed to 

depths ranging from 5 to 7 feet below the existing ground surface. 

 

Zone 2 (PLT-12, 15 and 19) 

Minimum Drive 

Time  

(sec./ft.) 

Pile Embedment 

Depth  

(ft.) 

Ultimate Skin Friction 

qs  

(psf) 

Ultimate End Bearing Qult-(end) 

(lbs.) 
1
 

8.6 

0 to 1 --- --- 

1 to 5 
220 

--- 

5 to 7 3,000 

1. The skin friction and end bearing values provided in this table are only applicable to piles installed to 

depths ranging from 5 to 7 feet below the existing ground surface. 
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Zone 3 (PLT- 04, 07, 09 and 23) 

Minimum Drive 

Time  

(sec./ft.) 

Pile Embedment 

Depth  

(ft.) 

Ultimate Skin Friction 

qs  

(psf) 

Ultimate End Bearing Qult-(end) 

(lbs.) 
1
 

11.6 

0 to 1 --- --- 

1 to 5 
360 

--- 

5 to 7 3,000 

1. The skin friction and end bearing values provided in this table are only applicable to piles installed to 

depths ranging from 5 to 7 feet below the existing ground surface. 

 

Zone 4 (PLT-01, 06 and 21) 

Minimum Drive 

Time  

(sec./ft.) 

Pile Embedment 

Depth  

(ft.) 

Ultimate Skin Friction 

qs  

(psf) 

Ultimate End Bearing Qult-(end) 

(lbs.) 
1
 

10.4 

0 to 1 --- --- 

1 to 5 600 --- 

5 to 7 700 2,100 

1. The skin friction and end bearing values provided in this table are only applicable to piles installed to 

depths ranging from 5 to 7 feet below the existing ground surface. 

 

The above values are to be used in the following equations to obtain the ultimate uplift or 

compression load capacity of a pile: 

      𝑸𝒖𝒍𝒕 (𝒄𝒐𝒎𝒑𝒓𝒆𝒔𝒔𝒊𝒗𝒆) = 𝑸𝒖𝒍𝒕 (𝒆𝒏𝒅) + 𝑯 × 𝑷 × 𝒒𝒔 

𝑸𝒖𝒍𝒕 (𝒖𝒑𝒍𝒊𝒇𝒕) = 𝑯 × 𝑷 × 𝒒𝒔 

 

𝑄
𝑢𝑙𝑡 (𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒) 

=  𝑈𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑝𝑜𝑠𝑡 (𝑙𝑏𝑠. ) 

𝑄
𝑢𝑙𝑡 (𝑢𝑝𝑙𝑖𝑓𝑡) 

=  𝑈𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑢𝑝𝑙𝑖𝑓𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑝𝑜𝑠𝑡 (𝑙𝑏𝑠. ) 

𝑄
𝑢𝑙𝑡 (𝑒𝑛𝑑)

=  𝑈𝑙𝑡𝑖𝑚𝑎𝑡𝑒 𝑒𝑛𝑑 𝑏𝑒𝑎𝑟𝑖𝑛𝑔 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑝𝑒𝑟 𝑡ℎ𝑒 𝑡𝑎𝑏𝑙𝑒 𝑎𝑏𝑜𝑣𝑒 (𝑙𝑏𝑠. ) 

𝐻 =  𝐷𝑒𝑝𝑡ℎ 𝑜𝑓 𝑝𝑖𝑙𝑒 𝑒𝑚𝑏𝑒𝑑𝑚𝑒𝑛𝑡 (𝑓𝑡. ) 

𝑃 =  𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑝𝑖𝑙𝑒 (𝑖. 𝑒. 𝑊6 × 9 = 1.64 𝑠𝑞𝑓𝑡./𝑓𝑡. ) 

𝑞
𝑠

=  𝑆𝑘𝑖𝑛 𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 𝑝𝑒𝑟 𝑑𝑒𝑝𝑡ℎ 𝑝𝑒𝑟 𝑡ℎ𝑒 𝑡𝑎𝑏𝑙𝑒 𝑎𝑏𝑜𝑣𝑒 

 

An example calculation to determine the allowable capacity for a W6x9 pile in tension and founded 

at a depth of 6 feet in the area of Zone 4 would be as follows: 

𝑸𝒂𝒍𝒍 (𝒖𝒑𝒍𝒊𝒇𝒕) = (𝟓 − 𝟏) 𝒙 𝟏. 𝟔𝟒 𝒙
𝟔𝟎𝟎

𝟏. 𝟓
+ (𝟔 − 𝟓)𝒙 𝟏. 𝟔𝟒 𝒙

𝟕𝟎𝟎

𝟏. 𝟓
 = 𝟑, 𝟑𝟖𝟗 𝒍𝒃𝒔. 

The provided preliminary skin friction values are applicable for piles that are driven using a Vermeer 

PD-10 pile driver with a hydraulically operated hammer. If a smaller or larger drive hammer is used, 
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we recommend Terracon be consulted to determine the minimum drive time based on the actual 

equipment to be used. 

For Allowable Stress Design (ASD), we recommend the allowable skin friction and end bearing 

values be determined by applying a factor of safety (FOS) of at least 1.5 to the ultimate values 

provided in the tables above. For piles deeper than 7 feet, we recommend using a FOS of at least 

2.0 to the ultimate skin friction and end bearing values provided for 5 to 7 feet embedment.  

If piles deeper than 7 feet are tested during additional pile load testing, a FOS of 1.5 may be used to 

the maximum pile depth tested. 

Piles should have a minimum center-to-center spacing of at least 5 times their largest cross-

sectional dimension to prevent reduction in the axial capacities due to group effects.  

The results of the analyses described above should be supplemented with additional pile load 

testing to confirm/modify the results before use in design. These analyses are intended to assist 

you in roughly evaluating construction costs and development viability for the proposed project. 

Final pile design to be completed by an engineering licensed in the State of Colorado based upon 

information contained in this preliminary geotechnical report, final design phase study and 

independent pile load testing. Additional soil test borings should be performed to adequately 

explore the site as part of a design-level study. Additionally, a full-scale pile load testing (PLT) 

program to supplement the preliminary PLT program submitted within this report, should be 

considered as the project design progresses. 

Lateral Load Capacity  

Lateral load response of pile foundations was calculated using the computer program LPILE 2019, 

by Ensoft, Inc. The stiffness of the pile and the stress-strain properties of the surrounding soils 

determine the lateral resistance of the foundation. We modeled the lateral response of the tested 

piles to evaluate LPILE input parameters that can be used for preliminary structural analysis. 

Recommended LPILE input parameters for preliminary lateral load analysis for driven pile 

foundations are shown in the following table: 

 

Depth L-Pile Soil Model 
c 

(psf) 
1
 

 
2
  (pcf) 

2,3
 ε50 or k 

0 – 2 

Sand (Reese) --- 

32 110 

Input zero “0” to allow LPILE to use 

default values based on the 

cohesion or friction angle of the soil. 

2 – 5 34 115 

5 – 14 35 120 

14 – 20 36 125 
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Depth L-Pile Soil Model 
c 

(psf) 
1
 

 
2
  (pcf) 

2,3
 ε50 or k 

1. See Subsurface Profile in Geotechnical Characterization for more details on Stratigraphy. 

2. Definition of Terms: 

c:  cohesion                                                             : internal friction angle 

 moist unit weight                                                 ε50:  non-default E50 strain 

K:  horizontal modulus of subgrade reaction           

3. Buoyant unit weight values have been provided for the soils below groundwater. 

 

LPILE analyses were performed by applying the field test load that resulted in approximately ½-

inch to 1-inch deflection at a point about 6 inches above the ground surface. The shear load was 

applied at approximately 2 feet above existing ground surface (about 4 feet from the base of the 

pre-augered oversized hole). The effective unit weight, cohesion, angle of internal friction, and 

strain factor were based on the results of the test borings. The p-multiplier was then adjusted (by 

trial and error method) such that the applied load resulted in a deflection value that matched the 

load test results. Please note that this procedure was based on only one discrete set of data 

determined at about 6 inches from the ground surface during the field load testing. These results 

should be used for LPILE analysis only using the 2019 version of LPILE. These p-multipliers were 

calculated based on the lateral load test results completed on piles embedded to 5 and 7 feet 

below grade. In our evaluation, the piles were modeled as a Steel AISC Section Strong Axis. The 

p-multiplier for the 7-foot embedded piles should be used for deeper piles in the respective zones. 

 

Embedment Depth 

(feet bgs) 3 

P- Multiplier 
1, 2

 

Zone A Zone B 

5 1.6 2.7 

7 0.9 1.8 

1. The values in this table are to be applied to the full embedment depth below a depth of at least 5 feet.  
2. The p-multiplier value between 0 and 1 foot should be 70% of the values provided in the table or the 

linearly interpolated values. 
3. For piles embedded between 5 and 7 feet, the p-multiplier value should be linearly interpolated using the 

values provided in the table. For example: a pile embedded to 6 feet in Zone A would have a p-multiplier 
value of 1.25, and the p-multiplier value to use from 0 to 1 foot would be 0.7 x 1.25 = 0.88. 

 

The structural engineer should evaluate the moment capacity of the piles as part of their structural 

evaluation. Piles should have a minimum center-to-center spacing of at least 5 times their largest 

cross-sectional dimension in the direction of the lateral loads, or the lateral capacities should be 

reduced due to group effects. If piles will be spaced closer than 5 times their largest cross-

sectional dimension, we should be notified to provide supplemental recommendations regarding 

resistance to lateral loads.  
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PRELIMINARY RECOMMENDATIONS FOR SHALLOW AND MAT 

FOUNDATIONS 

Design Considerations 

We understand some equipment may be supported on mat/slab foundations while other 

structures and the O&M building may be supported on shallow foundations.  We anticipate these 

shallow foundations will bear on loose to medium dense sand soils.  We recommend these 

materials be partially over-excavated to a depth of 1 to 2 feet and replaced with a properly 

compacted engineered fill or other material as approved by the geotechnical engineer. Additional 

site investigation such as soil borings, proof roll and/or DCP may be used to further determine if 

over-excavation below foundations will be require. However, proof roll and DCP are considered 

surficial tests and may not accurately determine if soils below foundation bearing depths are 

susceptible to settlement. The on-site soils or approved granular and low plasticity cohesive 

imported materials may be used as fill material. This recommendation should be reviewed when 

further details are known. In the array areas, we would expect a net allowable bearing capacity of 

1,800 to 2,500 psf and in the substation area we would expect a net allowable bearing capacity 

of 1,200 to 2,000 psf with total and differential settlements of about 1 inch and ¾-inch, 

respectively, depending on foundation width, length and embedment. Net allowable bearing 

capacity should be confirmed with further site investigation. 

Frost Considerations 

The typical frost protection depth for design of shallow spread footing and mat foundations for 

unheated structures is 30 inches (2.5 feet). If frost action needs to be eliminated in critical grade 

supported slab or mat foundation areas, we recommend the use of non-frost susceptible (NFS) 

fill extending to the conventional frost depths of 2.5 feet. NFS fill should consists of the following 

USCS soil classifications GW, GP, SW and SP, with no greater than 3% fines. If NFS is used to 

the full depth of 2.5 feet, we recommend foundations are buried at least 12 inches to protect 

against disturbance and erosion. Alternatively,  structural slabs (for instance, structural stoops in 

front of building doors) supported on frost-depth footings should be used. Placement of NFS 

material in large areas may not be feasible; however, the following recommendations are provided 

to help reduce potential frost heave for grade supported structures: 

■ Provide surface drainage away from the structures and slabs, and toward the site storm 

drainage system. 

■ Install drains around the perimeter of the structures, stoops, below exterior slabs and 

access roadways, and connect them to the storm drainage system. 

■ Grade clayey subgrades, so groundwater potentially perched in overlying more permeable 

subgrades, such as sand or aggregate base, slope toward a site drainage system. 

■ Place NFS fill as backfill beneath slabs and access roadways critical to the project. 
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■ Place a 3 horizontal to 1 vertical (3H:1V) transition zone between NFS fill and other soils. 

■ Place NFS materials in critical sidewalk areas. 

As an alternative to extending NFS fill to the full frost depth, consideration can be made to placing 

extruded polystyrene or cellular concrete under a buffer of at least 2.5 feet of NFS material or 

constructing another type of FPSF system. FPSF are engineered systems that typically 

incorporate insulating materials and/or non-frost-susceptible materials to reduce frost-related 

movements. FPSF must be designed specifically for the soil, groundwater, and climatic 

conditions, along with the actual foundation dimensions. 

PRELIMINARY RECOMMENDATIONS FOR DRILLED SHAFT 

FOUNDATIONS 

Deep foundations consisting of drilled shaft foundations and/or direct embedment foundations 

with concrete backfill may be utilized for the support of substation structures for the project.  MFAD 

and LPILE design parameters below are the primary sources for development of each of the 

following design parameters included the FAD 5.1 User’s Guide, Revision 0, dated December 

2015 (FAD reference) and LPILE 2019. Preliminary design and construction considerations are 

provided in the following sections. 

Recommended preliminary geotechnical design parameters provided in the following table are 

based on subsurface conditions encountered in Boring No. SB-1. The following table does not 

consider any cuts or fills at this location.   

Preliminary Drilled Shaft Design Parameters 
1 

(Based on Boring No SB-1) 

Depth 
2
 

(Feet) 

Effective 

Unit 

Weight 
3 

(pcf) 

Estimated 

Cohesion 

(psf) /  

Friction 

Angle 

(deg) 

Allowable 

Side 

Friction 
4 

(psf) 

(FS = 2) 

Allowable 

End 

Bearing 
5 

(psf) 

(FS = 3) 

MFAD  

Ed 
6

 

(ksi)  

Strain 

50 
7
 

Static 

Lateral 

Subgrade 

Modulus 

7
 

(pci)  

0 to 2.5 feet below final 

grade 

(Soil –Sand Reese) 

100 
Soil parameters should be ignored above a depth of 2.5 feet due to frost 

effects. 

2.5 to 10 

(Soil –Sand Reese) 
105 0 / 34 400 --- 1.10 

Allow LPILE to use 

default values 

based on the 10 to 25 

(Soil –Sand Reese) 
110 0 / 32 300 4,000 0.57 
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Preliminary Drilled Shaft Design Parameters 
1 

(Based on Boring No SB-1) 

Depth 
2
 

(Feet) 

Effective 

Unit 

Weight 
3 

(pcf) 

Estimated 

Cohesion 

(psf) /  

Friction 

Angle 

(deg) 

Allowable 

Side 

Friction 
4 

(psf) 

(FS = 2) 

Allowable 

End 

Bearing 
5 

(psf) 

(FS = 3) 

MFAD  

Ed 
6

 

(ksi)  

Strain 

50 
7
 

Static 

Lateral 

Subgrade 

Modulus 

7
 

(pci)  

25 to 41 

(Soil –Sand Reese) 
125 0 / 34 400 5,000 0.95 

cohesion or friction 

angle of the soil. 

41 to 45 

(Soil –Sand Reese) 
65 0 / 34 400 5,000 0.70 

41 to 50 

(Soil – Stiff clay w/o 

free water Reese) 

65 1,700 / 0 300 3,000 1.10 

1. Design capacities are dependent upon the method of installation, and quality control parameters. The 

values provided are estimates and should be verified when installation protocol have been finalized.  

2. Depth below existing grade at the time of our field program. Adjust depths from final grade based on site 

grading plans.  The labels below the depth range correspond to the MFAD and LPILE models, respectively. 

3. Groundwater was assumed to be at a depth of about 41 feet below existing grade.   

4. Compressive side friction should be ignored for a distance of about one shaft diameter from the base of a 

shaft when a combination of side friction and end bearing are being used to develop the required capacity. In 

designing to resist uplift loading, ⅔ of the allowable side friction values provided for compressive loading 

could be used along with the effective weight of the drilled shaft.  Buoyant unit weights of the concrete 

should be used below the maximum water level in the calculations.  Friction resistances should be ignored 

if cardboard (sonotubes) are used for drilled shaft construction. 

5. Drilled shafts should penetrate at least one shaft diameter into the bearing stratum when designing for the 

allowable end bearing pressures. 

6. MFAD software deformation modulus. 

7. Static lateral subgrade modulus (k) and ε50 strain values are intended for the LPILE program and should not 

be used as inputs in other design software programs. 

 

Piers should be considered to work in group action if the center-to-center horizontal spacing is 

less than three pier diameters.  A minimum practical center-to-center horizontal spacing between 

piers of at least three diameters should be maintained, and adjacent piers should bottom at the 

same elevation.  The capacity of individual piers must be reduced when considering the effects 

of group action.  Capacity reduction is a function of pier spacing and the number of piers within a 

group.  The following table presents capacity reductions for closely spaced piers. 

Drilling to design depth should be possible with conventional single-flight power augers. 

Pier casing may be required if groundwater, loose soils, or caving soils are encountered.  Casing 

should be withdrawn in a slow continuous manner maintaining a sufficient head of concrete to 

prevent infiltration of water or caving soils or the creation of voids in pier concrete.  Pier concrete 
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should have a relatively high fluidity when placed in cased pier holes or through a tremie.  Pier 

concrete with slump in the range of 5 to 7 inches is recommended for uncased piers.  For cased 

piers, a slump in the range of 7 to 9 inches is recommended. 

Groundwater (if encountered) should be removed from each pier hole prior to concrete placement.  

Pier concrete should be placed immediately after completion of drilling and cleaning.  If pier 

concrete cannot be placed in dry conditions, a tremie should be used for concrete placement.  

Free-fall concrete placement in piers will only be acceptable if provisions are taken to avoid 

striking the concrete on the sides of the hole or reinforcing steel.  The use of a bottom-dump 

hopper, or an elephant's trunk discharging near the bottom of the hole where concrete segregation 

will be reduced, is recommended. 

Due to potential sloughing and raveling, foundation concrete quantities may exceed calculated 

geometric volumes.  Pier-bearing surfaces must be cleaned prior to concrete placement.  A 

Terracon representative should observe the bearing surface and shaft configuration.  

The top of the piers should be cylindrical in shape.  Forms may be necessary at the top of the 

piers in order to minimize the disturbance of the soils and to maintain a cylindrical shape.  Failure 

to provide this shape (i.e., allowing mushrooming of pier tops) may result in additional uplift forces 

and unanticipated movement. 

PRELIMINARY EARTHWORK RECOMMENDATIONS 

The following sections provide recommendations for use in the preparation of specifications for 

the work.  Recommendations include critical quality criteria as necessary to render the site in the 

state considered in our geotechnical engineering evaluation for new foundations. 

The site work conditions will be largely dependent on the weather conditions and the contractor’s 

means and methods in controlling surface drainage and protecting the subgrade. The surficial 

sand soils will likely require soil stabilization (such as overexcavation and replacement or 

chemical stabilization) may be required to create a stable subgrade for performing construction 

activities.  Site preparation where inverter mat foundations will be installed should include clearing 

and grubbing, installation of a site drainage system (where necessary), subgrade preparation, 

proofrolling and vibratory densification as necessary.  Site preparation is not anticipated to be 

necessary in the PV Array field or where inverters will be supported on driven piles except to 

improve site drainage where necessary.   

We would expect typical earthmoving equipment (bulldozers, excavators, steel drum vibratory 

rollers) to be suitable for completion of earthwork activities on the site.  The most challenging 

obstacles for earthwork construction will be the control of surface and groundwater, especially 

during the typical wet season (April through August).  The site should be graded to prevent 

ponding of surface water.  Prior to placing any fill, strip and remove existing vegetation, topsoil, 
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and any other deleterious materials from the proposed foundation areas not bearing on driven 

piles. Topsoil thickness ranged from about 5 to 8 inches in the borings; however, due to mature 

sage brush it is possible the topsoil thickness could be thicker in other areas of the project site.  

Use of fly ash or cement could also be considered as a stabilization technique. Preliminary 

recommendations for fly ash consist of 10 to 12 percent and cement of 4 to 6 percent by dry unit 

weight. Laboratory evaluation is recommended to determine the effect of chemical stabilization 

on subgrade soils prior to construction and can be completed during the design-level study.   

Compaction Requirements 

Engineered fill should be placed and compacted in horizontal lifts, using equipment and procedures 

that will produce recommended moisture contents and densities throughout the lift. 

Item Description 

Fill lift thickness 

12 inches or less in loose thickness when heavy, self-

propelled compaction equipment is used 

4 to 6 inches in loose thickness when hand-guided 

equipment (i.e. jumping jack or plate compactor) is used 

Minimum compaction requirements 

92 percent of the maximum dry unit weight as determined by 

ASTM D698 for engineered fill not below mat foundations or 

aggregate base course. 

95 percent of the maximum dry unit weight as determined by 

ASTM D698 for engineered fill below aggregate base 

course. 

100 percent of the maximum dry unit weight as determined 

by ASTM D698 below reinforced mat foundations. 

95 percent of the maximum dry unit weight as determined by 

ASTM D1557 for aggregate base course. 

Moisture content cohesive soil (clay) 
2
 -1 to +3 % of the optimum moisture content 

Moisture content cohesionless soil 

(sand)
 3

 
-3 to +3 % of the optimum moisture content 

Moisture content cohesionless soil 

(aggregate base course) 
As needed to achieve 95 percent of the maximum dry unit 

weight 

1. We recommend engineered fill be tested for moisture content and compaction during placement.  Should the 
results of the in-place density tests indicate the specified moisture or compaction limits have not been met, 
the area represented by the test should be reworked and retested as required until the specified moisture 
and compaction requirements are achieved. 

2. Moisture conditioned clay materials should not be allowed to dry out. A loss of moisture within these materials 

could result in an increase in the material’s expansive potential. Subsequent wetting of these materials could 

result in undesirable movement. 
3. Specifically, moisture levels for cohesionless soil should be maintained low enough to allow for satisfactory 

compaction to be achieved without the fill material pumping when proof rolled. 
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Grading and Drainage 

All grades must provide effective drainage away from the foundations during and after 

construction and should be maintained throughout the life of the structures. Water retained next 

to the structures can result in soil movements greater than those discussed in this report. Greater 

movements can result in unacceptable differential foundation movements and cracked slabs.  

Exposed ground should be sloped and maintained at a minimum 5 percent away from the 

structures for at least 5 feet beyond the perimeter of the structures. After structure construction 

has been completed, final grades should be verified to document effective drainage has been 

achieved. Grades around the structure should also be periodically inspected and adjusted, as 

necessary, as part of the structure’s maintenance program.  

AGGREGATE-SURFACED ROADWAYS 

Aggregate-Surfaced Roadways – Subgrade Preparation 

On most project sites, the site grading is accomplished relatively early in the construction phase. 

Fills are typically placed and compacted in a uniform manner after removal of existing vegetation, 

topsoil, and any other deleterious materials. However, as construction proceeds, the subgrade 

may be disturbed due to utility excavations, construction traffic, desiccation, or rainfall/snow melt. 

As a result, the aggregate-surfaced roadway subgrade may not be suitable for construction and 

corrective action will be required. The subgrade should be prepared in accordance with the 

Compaction Requirements presented in the Preliminary Earthwork Recommendations section 

of this report. We recommend the subgrade be thoroughly proof rolled with a loaded tandem-axle 

dump truck prior to final grading. All aggregate-surfaced roadway subgrade areas should be 

moisture conditioned and properly compacted to the recommendations in this report immediately 

prior to placement of the aggregate surfacing. 

 

Aggregate-Surfaced Roadways – Design Recommendations 

Design of aggregate-surfaced roadways for the project has been based in general accordance 

with the “Aggregate-Surfaced Road Design Catalog” subsection of the 1993 AASHTO “Guide for 

the Design of Pavement Structures” and based on subsurface conditions encountered at the site, 

laboratory test results and a correlated R-value of 25 based on soil classification. CBR or R-Value 

soil tests were not included in the scope of work provided by our client’s buyer. These soil tests 

would be included in a design-level study. On-site soils can be re-used as compacted engineered 

fill within roadway areas.   
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Design Parameters 

We understand unpaved access roads are planned throughout the site. The unpaved road 

sections for post-construction use have been developed under the following assumptions: 

 

Aggregate Roadway Design Parameters 

Parameter Design Value Comments 

Design life 30 years Provided 

U.S. Climate Region VI Provided 

Resilient Modulus 4, 5 

8,300 psi (dry) 

Assumed 16,600 psi (frozen) 

4,150 psi (wet/saturated) 

Chemically Treated 

Subgrade Resilient 

Modulus 4, 5 

20,000 psi (dry) 

Assumed 40,000 psi (frozen) 

10,000 psi (wet/saturated) 

Aggregate Base 

Elastic Modulus 
20,000 psi Assumed 

Allowable Rut Depth 2 inches Assumed 

Design Serviceability 

Loss 
2.0 Assumed 

Vehicle Tire 

Pressure 
80 psi Assumed 

1. ESAL = 18-kip Equivalent Single Axle Load 

2. Array access roads assume traffic loading consisting of pick-up trucks and a limited number of fire 

trucks.  We have assumed the fire truck load to be equivalent to a HS-20 vehicle. 

3. Substation access road assumes traffic loading consisting of pick-up trucks and heavy delivery or fire 

trucks (equivalent to a HS-20 vehicle). 

4. MR value correlation based on CDOT 2018 M-E Pavement Design Manual. 

5. AASHTO low volume subgrade support characteristics for poorly graded sand to silty sand. 

 

We understand the subgrade in the access roadway areas may be chemically treated with fly ash 

or cement. The table below provides recommended thicknesses for chemically treated subgrade 

and aggregate base course material. 
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Traffic Level (ESALs)
 

Fly Ash or Cement Chemically 

Treated Depth (in.) 

Aggregate-Surfacing Material 

Thickness, in. 

200 
0 4 

6 4 

500 
0 4 

6 4 

1,000 
0 5 

6 4 

3,000 
0 7 

6 5 

12,000 
0 12 

6 8 

 

Quality roadway surfacing materials should consist of a blend of gravel, sand, and fines (clay and 

silt). We believe the maximum size particle should not exceed 1 inch in diameter and the gravel 

should be crushed with angular edges (not rounded). Aggregate base material should meet 

Colorado Department of Transportation (CDOT) Class 5 or 6 specifications or better. The blend of 

materials should be selected to allow for easy compaction resulting in a firm, low permeable surface 

promoting surface drainage off of the roadway surface. Aggregate base course should be placed in 

lifts not exceeding 6 inches and compacted to a minimum of 95 percent of the maximum dry unit 

weight as determined by ASTM D1557. Thicker aggregate base course lifts may used, provided 

density of full lift can verified. 

 

A quality roadway surfacing material should also contain approximately 10 to 25 percent fines (silt 

and clay-sized particles passing the No. 200 sieve). The fines should exhibit low to moderate 

plasticity (plastic index less than 15) and will act as a binder to help reduce risk for wash boarding. 

If the fines content of a roadway surfacing material is comprised mostly of silt, the fines will be 

non-plastic and the surfacing materials will not have the benefit of the binder or cohesive aspects. 

 

In order to reduce dust, reclaimed asphalt pavement (RAP) may be used as the upper 2 to 4 

inches of the aggregate-surfacing. The RAP should be graded to the specified limits for CDOT 

Class 5 or 6 aggregate base course but modified to contain 10 to 25 percent fines and properly 

compacted. Periodic (1 to 2 times a year following maintenance grading) spraying of the surface 

with magnesium chloride or other dust suppressant may also be considered to reduce dust and 

wash boarding. 
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Aggregate-surfaced roadways performance is affected by its surroundings. In addition to 

providing preventive maintenance, the civil engineer should consider the following 

recommendations in the design and layout of aggregate-surfaced roadways: 

◼ Site grades should slope a minimum of 10 percent away from the roadways; 

◼ The subgrade and the aggregate-surfaced roadways have a minimum 10 percent slope 

to promote proper surface drainage; 

◼ Consider appropriate edge drainage; and 

◼ Install pavement drainage in surrounding areas anticipated for frequent wetting. 

 

Aggregate-Surfaced Roadways – Maintenance 

Preventative maintenance should be planned and provided for an ongoing aggregate-surfaced 

roadways management program in order to enhance future roadway performance. Preventative 

maintenance is usually the first priority when implementing a planned maintenance program and 

provides the highest return on investment for aggregate-surfaced roadways. 

 

Periodic maintenance extends the service life of the aggregate-surfaced roadways and should 

include re-grading and replacement of aggregate base course in any deteriorated areas. Also, 

thicker aggregated base course sections could be used to reduce the required maintenance and 

extend the service life of the aggregate-surfaced roadways. Design alternatives which could 

reduce the risk of subgrade saturation and improve long-term performance include installing 

surface drains next to any areas where surface water could pond. Properly designed and 

constructed subsurface drainage will reduce the time subgrade soils are saturated and can also 

improve subgrade strength and performance. 

GENERAL COMMENTS 

Our analysis and opinions are based upon our understanding of the project, the geotechnical 

conditions in the area, and the data obtained from our site exploration. Natural variations will occur 

between exploration point locations or due to the modifying effects of construction or weather. 

The nature and extent of such variations may not become evident until during or after construction. 

Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide 

observation and testing services during pertinent construction phases. If variations appear, we 

can provide further evaluation and supplemental recommendations. If variations are noted in the 

absence of our observation and testing services on-site, we should be immediately notified so 

that we can provide evaluation and supplemental recommendations.  

Our Scope of Services does not include either specifically or by implication any environmental or 

biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of 

pollutants, hazardous materials or conditions. If the owner is concerned about the potential for 

such contamination or pollution, other studies should be undertaken. 
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Our services and any correspondence or collaboration through the GeoReport system are 

intended for the sole benefit and exclusive use of our client for specific application to the project 

discussed and are accomplished in accordance with generally accepted geotechnical engineering 

practices with no third-party beneficiaries intended. Any third-party access to services or 

correspondence is solely for information purposes to support the services provided by Terracon 

to our client. Reliance upon the services and any work product is limited to our client, and is not 

intended for third parties. Any use or reliance of the provided information by third parties is done 

solely at their own risk. No warranties, either express or implied, are intended or made.  

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any 

use of our report in that regard is done at the sole risk of the excavating cost estimator as there 

may be variations on the site that are not apparent in the data that could significantly impact 

excavation cost. Any parties charged with estimating excavation costs should seek their own site 

characterization for specific purposes to obtain the specific level of detail necessary for costing. 

Site safety, cost estimating, excavation support, and dewatering requirements/design are the 

responsibility of others. If changes in the nature, design, or location of the project are planned, 

our conclusions and recommendations shall not be considered valid unless we review the 

changes and either verify or modify our conclusions in writing. 
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Pawnee Solar - Phase II   Fort Morgan, CO
Terracon Project No. 21225058

Layering shown on this figure has been developed by the
geotechnical engineer for purposes of modeling the subsurface
conditions as required for the subsequent geotechnical engineering
for this project.
Numbers adjacent to soil column indicate depth below ground
surface.

NOTES:

B-25

B-26

B-27

B-28

B-29

B-30

SB-2

GEOMODEL

This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.

     First Water Observation

     Second Water Observation

The groundwater levels shown are representative of the date and time of our
exploration. Significant changes are possible over time.
Water levels shown are as measured during and/or after drilling. In some cases,
boring advancement methods mask the presence/absence of groundwater. See
individual logs for details.

LEGEND

Vegetative Layer

Poorly-graded Sand with
Silt

Poorly-graded Sand

Silty Sand

Clayey Sand

Model Layer Layer Name General Description

Silty sand to clayey sand to poorly graded sand with varying
amounts of silt, trace clay and FeOx, tan to brown to olive
brown to yellowish brown, very loose to dense.

1

Lean clay with varying amounts of sand, trace FeOx, brown to
light brown to grayish brown, medium stiff to very stiff.

2

Sand

Lean Clay
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Pawnee Solar - Phase II   Fort Morgan, CO
Terracon Project No. 21225058

Layering shown on this figure has been developed by the
geotechnical engineer for purposes of modeling the subsurface
conditions as required for the subsequent geotechnical engineering
for this project.
Numbers adjacent to soil column indicate depth below ground
surface.

NOTES:

B-31

B-32

B-33

B-34

B-35

B-36

B-37

GEOMODEL

This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.

     First Water Observation

     Second Water Observation

The groundwater levels shown are representative of the date and time of our
exploration. Significant changes are possible over time.
Water levels shown are as measured during and/or after drilling. In some cases,
boring advancement methods mask the presence/absence of groundwater. See
individual logs for details.

LEGEND

Vegetative Layer

Poorly-graded Sand with
Silt

Sandy Lean Clay

Silty Sand

Model Layer Layer Name General Description

Silty sand to clayey sand to poorly graded sand with varying
amounts of silt, trace clay and FeOx, tan to brown to olive
brown to yellowish brown, very loose to dense.

1

Lean clay with varying amounts of sand, trace FeOx, brown to
light brown to grayish brown, medium stiff to very stiff.

2

Sand

Lean Clay
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Pawnee Solar - Phase II   Fort Morgan, CO
Terracon Project No. 21225058

Layering shown on this figure has been developed by the
geotechnical engineer for purposes of modeling the subsurface
conditions as required for the subsequent geotechnical engineering
for this project.
Numbers adjacent to soil column indicate depth below ground
surface.

NOTES:

B-38

B-39 B-40

B-41
B-42

B-43
B-44

GEOMODEL

This is not a cross section. This is intended to display the Geotechnical Model only. See individual logs for more detailed conditions.

     First Water Observation

     Second Water Observation

The groundwater levels shown are representative of the date and time of our
exploration. Significant changes are possible over time.
Water levels shown are as measured during and/or after drilling. In some cases,
boring advancement methods mask the presence/absence of groundwater. See
individual logs for details.

LEGEND

Vegetative Layer

Poorly-graded Sand with
Silt

Silty Sand

Poorly-graded Sand

Sandy Lean Clay

Model Layer Layer Name General Description

Silty sand to clayey sand to poorly graded sand with varying
amounts of silt, trace clay and FeOx, tan to brown to olive
brown to yellowish brown, very loose to dense.

1

Lean clay with varying amounts of sand, trace FeOx, brown to
light brown to grayish brown, medium stiff to very stiff.

2
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EXPLORATION AND TESTING PROCEDURES 

Field Exploration 

Number of Borings Boring Depth (feet) Location 

24 20 PV array areas 

1 50 Substation area 

 

Boring Layout and Elevations: Terracon used handheld GPS equipment to locate borings with 

an estimated horizontal accuracy of +/-20 feet. Approximate ground surface elevations were 

obtained from Google Earth.   

Subsurface Exploration Procedures: We advanced soil borings with an ATV-mounted drill rig 

using continuous-flight, solid-stem augers. Four (4) samples will be obtained in the upper 10 feet 

of each boring and at intervals of 5 feet thereafter. Bulk samples and undisturbed samples from 

the upper 5 feet were collected for potential thermal resistivity testing in selected borings. Soil 

sampling was performed using thin-wall tube, modified California barrel, and/or standard split-

barrel sampling procedures. For the thin-walled tube sampling procedure, a thin-walled, seamless 

steel tube with a sharp cutting edge is pushed hydraulically into the soil to obtain a relatively 

undisturbed sample. For the standard split-barrel sampling procedure, a standard 2-inch outer 

diameter split-barrel sampling spoon is driven into the ground by a 140-pound automatic hammer 

falling a distance of 30 inches. The number of blows required to advance the sampling spoon the 

last 12 inches of a normal 18-inch penetration is recorded as the Standard Penetration Test (SPT) 

resistance value. The SPT resistance values, also referred to as N-values, are indicated on the 

boring logs at the test depths. For the modified California barrel sampling procedure, a 2½-inch 

outer diameter split-barrel sampling spoon is used for sampling.  Modified California barrel 

sampling procedures are similar to standard split-barrel sampling procedures; however, blow 

counts are typically recorded for 6-inch intervals for a total of 12 inches of penetration.  The 

samples were placed in appropriate containers, taken to our soil laboratory for testing, and classified 

by a geotechnical engineer or geologist. 

The sampling depths, penetration distances, and other sampling information was recorded on the 

field boring logs. Our exploration team prepared field boring logs as part of the drilling operations. 

These field logs included visual classifications of the materials encountered during drilling and our 

interpretation of the subsurface conditions between samples. Computer-generated boring logs 

were prepared from the field logs. The boring logs represent the Geotechnical Engineer's 

interpretation of the field logs and include modifications based on observations and tests of the 

samples in our laboratory. 
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Laboratory Testing 

The project engineer reviewed the field data and assigned laboratory tests to understand the 

engineering properties of the various soil and bedrock strata, as necessary, for this project. The 

following tests were performed for this project.  

■ Water content 

■ Unit dry weight 

■ Unconfined compressive strength of soil 

■ Atterberg limits 

■ Grain size analysis  

■ Standard Proctor compaction 

Based on the material’s texture and plasticity, we described and classified the soil samples in 

accordance with the Unified Soil Classification System.  

Bedrock samples obtained had rock classification conducted using locally accepted practices for 

engineering purposes. Boring log rock classification is determined using the Strength Terms for 

Bedrock presented on the General Notes in the Exploration Results section of this report. 

Field Electrical Resistivity Testing 

We performed an in-situ soil electrical resistivity survey in general accordance with the Wenner 

Four Point method (ASTM G57) consistent with the schedule in the following table. The results of 

this testing are expected to assist the designers of electrical grounding components and corrosion 

protection.  

In Situ Resistivity Test 
Location 

Test Array Quantity “A”-spacing Interval 

Proposed Array Areas 8 pairs or 16 tests 1, 2, 3, 5, 10, 20, 50, 75, 100, 150 and 200 feet 

Proposed Substation Area 1 pair or 2 tests 
1, 2, 3, 5, 10, 20, 50, 75, 100, 150, 200, 300 and 

400 feet 
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PHOTOGRAPHY LOG 

 
 

PLT-06A Tension. 40.13417, -103.71977 
Tested 10/4/2022 

PLT-19B Lateral. 40.10051, -103.73255 
Tested 10/5/2022 

 

PLT-19A Lateral. 40.10051, -103.73255 
Tested 10/5/2022 
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PLT-12C. 40.11489, -103.72298. Tested 10/5/2022 

 

PLT-12C. 40.11489, -103.72298. Tested 10/5/2022 

 

 



Preliminary Geotechnical Engineering Report 

Pawnee Solar – Phase I ■ Morgan County, Colorado 

December 8, 2022 ■ Terracon Project No. 21225058 

 

 

Responsive ■ Resourceful ■ Reliable  PHOTOGRAPHY LOG 3 of 5 

  

B-02 Before Soil Boring. 40.13712, -103.72598. 
Completed 10/10/2022 

B-02 After Soil Boring40.13712, -
103.72598. Completed 10/10/2022 
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PLT -07 Before Pile Testing. 40.12172, -103.73385. Tested 10/5/2022 

 

PLT -07 After Pile Testing. 40.12172, -103.73385. Tested 10/5/2022 

 



Preliminary Geotechnical Engineering Report 

Pawnee Solar – Phase I ■ Morgan County, Colorado 

December 8, 2022 ■ Terracon Project No. 21225058 

 

 

Responsive ■ Resourceful ■ Reliable  PHOTOGRAPHY LOG 5 of 5 

 

PLT-21 Before Pile Testing. 40.09877, -103.7195. Tested 10/5/2022 

 

PLT-21 After Pile Testing. 40.09877, -103.7195. Tested 10/5/2022 
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SITE LOCATION 

Pawnee Solar – Phase I ■ Morgan County, Colorado 

December 8, 2022 ■ Terracon Project No. 21225058 

 

 

Note to Preparer: This is a large table with outside borders. Just click inside the table 

above this text box, then paste your GIS Toolbox image. 

 

When paragraph markers are turned on you may notice a line of hidden text above and 

outside the table – please leave that alone. Limit editing to inside the table. 

 

The line at the bottom about the general location is a separate table line. You can edit 

it as desired, but try to keep to a single line of text to avoid reformatting the page. 

SITE LOCA TION  

 
DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS NOT INTENDED FOR CONSTRUCTION PURPOSES        MAP PROVIDED BY MICROSOFT BING MAPS 
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less than 500

1,000 to 2,000

> 8,000

Unconfined
Compressive Strength

Qu, (psf)

500 to 1,000

2,000 to 4,000

4,000 to 8,000

Auger
Cuttings

Modified
California
Ring
Sampler

Shelby
Tube

Standard
Penetration
Test

N

(HP)

(T)

(DCP)

UC

(PID)

(OVA)

Standard Penetration Test
Resistance (Blows/Ft.)

Hand Penetrometer

Torvane

Dynamic Cone Penetrometer

Unconfined Compressive
Strength

Photo-Ionization Detector

Organic Vapor Analyzer

SAMPLING WATER LEVEL FIELD TESTS

GENERAL NOTES
DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

Water levels indicated on the soil boring logs are
the levels measured in the borehole at the times
indicated. Groundwater level variations will occur
over time. In low permeability soils, accurate
determination of groundwater levels is not possible
with short term water level observations.

Water Initially
Encountered

Water Level After a
Specified Period of Time

Water Level After
a Specified Period of Time

Cave In
Encountered

Exploration point locations as shown on the Exploration Plan and as noted on the soil boring logs in the form of Latitude and
Longitude are approximate. See Exploration and Testing Procedures in the report for the methods used to locate the
exploration points for this project. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

LOCATION AND ELEVATION NOTES

Soil classification as noted on the soil boring logs is based Unified Soil Classification System. Where sufficient laboratory data
exist to classify the soils consistent with ASTM D2487 "Classification of Soils for Engineering Purposes" this procedure is used.
ASTM D2488 "Description and Identification of Soils (Visual-Manual Procedure)" is also used to classify the soils, particularly
where insufficient laboratory data exist to classify the soils in accordance with ASTM D2487. In addition to USCS classification,
coarse grained soils are classified on the basis of their in-place relative density, and fine-grained soils are classified on the basis
of their consistency. See "Strength Terms" table below for details. The ASTM standards noted above are for reference to
methodology in general. In some cases, variations to methods are applied as a result of local practice or professional judgment.

DESCRIPTIVE SOIL CLASSIFICATION

The soil boring logs contained within this document are intended for application to the project as described in this document.
Use of these soil boring logs for any other purpose may not be appropriate.

RELEVANCE OF SOIL BORING LOG

Descriptive Term
(Consistency)

CONSISTENCY OF FINE-GRAINED SOILS

Hard

Very Loose

Loose

Medium Dense

Dense

Very Dense

Descriptive Term
(Density)

Standard Penetration
or N-Value
Blows/Ft.

0 - 3

4 - 9

10 - 29

30 - 50

> 50 Very Stiff

Standard Penetration or
N-Value

Blows/Ft.

Ring Sampler
Blows/Ft.

Ring Sampler
Blows/Ft.

Stiff

6 - 14

15 - 46

47 - 79

> 80

Medium Stiff

11 - 18

Soft

Very Soft

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field visual-manual

procedures or standard penetration resistance

STRENGTH TERMS

RELATIVE DENSITY OF COARSE-GRAINED SOILS

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance

2 - 4

4 - 8

8 - 15

15 - 30

> 30

0 - 1 < 30 - 5

_

3 - 5

6 - 10

19 - 36

> 36



UNIFIED SOIL CLASSIFICATION SYSTEM 
 

 

 

UNIFIED SOI L CLASSI FICATI ON SYSTEM  

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A 
Soil Classification 

Group 

Symbol 
Group Name B 

Coarse-Grained Soils: 
More than 50% retained 

on No. 200 sieve 

Gravels: 

More than 50% of 
coarse fraction 
retained on No. 4 sieve 

Clean Gravels: 

Less than 5% fines C 

Cu  4 and 1  Cc  3 E GW Well-graded gravel F 

Cu  4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F 

Gravels with Fines: 

More than 12% fines C 

Fines classify as ML or MH GM Silty gravel F, G, H 

Fines classify as CL or CH GC Clayey gravel F, G, H 

Sands: 

50% or more of coarse 
fraction passes No. 4 
sieve 

Clean Sands: 

Less than 5% fines D 

Cu  6 and 1  Cc  3 E SW Well-graded sand I 

Cu  6 and/or [Cc<1 or Cc>3.0] E SP Poorly graded sand I 

Sands with Fines: 

More than 12% fines D 

Fines classify as ML or MH SM Silty sand G, H, I 

Fines classify as CL or CH SC Clayey sand G, H, I 

Fine-Grained Soils: 
50% or more passes the 

No. 200 sieve 

Silts and Clays: 
Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” 
line J 

CL Lean clay K, L, M 

PI  4 or plots below “A” line J ML Silt K, L, M 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay K, L, M, N 

Liquid limit - not dried Organic silt K, L, M, O 

Silts and Clays: 
Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay K, L, M 

PI plots below “A” line MH Elastic Silt K, L, M 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay K, L, M, P 

Liquid limit - not dried Organic silt K, L, M, Q 

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 

A Based on the material passing the 3-inch (75-mm) sieve. 

B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 

C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 

sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay. 

E Cu = D60/D10     Cc = 

6010

2

30

DxD

)(D

 

F If soil contains  15% sand, add “with sand” to group name. 

G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H If fines are organic, add “with organic fines” to group name. 

I If soil contains  15% gravel, add “with gravel” to group name. 

J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 

K If soil contains 15 to 29% plus No. 200, add “with sand” or “with 

gravel,” whichever is predominant. 

L If soil contains  30% plus No. 200 predominantly sand, add 

“sandy” to group name. 

M If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 

N PI  4 and plots on or above “A” line. 

O PI  4 or plots below “A” line. 

P PI plots on or above “A” line. 

Q PI plots below “A” line. 
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N=64

9-9
18/12"
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5-6-7
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7-9-9
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3.5

2.6

3.7

8.5

6.0

11.9

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

SILTY SAND (SM), fine to medium grained, light brown to
tan, loose to medium dense

very dense

trace FeOx

Boring Terminated at 20.5 Feet

0.6

20.5

4521.4+/-

4501.5+/-

102

101
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev.: 4,522 (Ft.) +/-
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Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-01

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-10-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

No free water observed
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12-14
26/12"

9-12-11
N=23

8-8-6
N=14

6-8-7
N=15

12-16
28/12"

16-20-21
N=41

3.6

3.8

6.4

4.7

4.4

4.5

VEGETATIVE LAYER, about 6 to 7 inches thick

SILTY SAND, fine to medium grained, brown, medium
dense

light brown to tan

dense, trace FeOx

Boring Terminated at 20.5 Feet

0.6

20.5

4517.4+/-

4497.5+/-

111

108

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1371° Longitude: -103.7260°
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 Approximate Surface Elev.: 4,518 (Ft.) +/-
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Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-02

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-10-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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7-11
18/12"

2-5-5
N=10

4-5-5
N=10

6-7
13/12"

6-9-10
N=19

4-7-8
N=15

2.4

3.1

4.0

3.5

6.7

18.4

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT (SP-SM), fine to
medium grained, light brown to tan, loose to medium dense

trace FeOx

LEAN CLAY WITH SAND, medium plasticity, brown to
tan, stiff

Boring Terminated at 20.5 Feet

0.6

19.0

20.5

4506.4+/-

4488+/-

4486.5+/-
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-03

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-10-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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7-9
16/12"

5-6-5
N=11

6-8
14/12"

6-7-7
N=14

6-9-10
N=19

7-10-12
N=22

2.7

3.2

5.2

12.5

22.2

21.0

VEGETATIVE LAYER, about 7 inches thick

SILTY SAND, fine to medium grained, light brown to tan,
medium dense, trace FeOx

fine grained

WEATHERED CLAYSTONE BEDROCK, medium to high
plasticity, light gray to orange to tan, weathered to firm,
trace FeOx

Boring Terminated at 20.5 Feet

0.6

14.0

20.5

4525.4+/-

4512+/-

4505.5+/-

105

106

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev.: 4,526 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-04

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-10-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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4-6-6
N=12

recovery = 11"

4-5-5
N=10

4-6
10/12"

5-8-8
N=16

6-9-10
N=19

1.5
1.7

1.6

3.1

4.4

11.9

8.1

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT (SP-SM), fine to
medium grained, brown to tan, loose to medium dense

Boring Terminated at 20.5 Feet

0.5

20.5

4527.5+/-

4507.5+/-

105

8

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1323° Longitude: -103.7262°
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 Approximate Surface Elev.: 4,528 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-05

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-10-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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7-11-10
N=21

9-9-7
N=16

8-11
19/12"

6-9-9
N=18

7-12-14
N=26

7-13-14
N=27

2.9

2.5

10.0

5.5

4.4

4.2

VEGETATIVE LAYER, about 5 to 6 inches thick

SILTY SAND, fine to medium grained, light brown to tan,
medium dense

trace FeOx

Boring Terminated at 20.5 Feet

0.4

20.5

4509.6+/-

4489.5+/-

110

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1341° Longitude: -103.7198°

G
R

A
P

H
IC

 L
O

G

M
O

D
E

L
 L

A
Y

E
R

DEPTH

 Approximate Surface Elev.: 4,510 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-06

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-10-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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9-21
30/12"

8-10-10
N=20

5-5-5
N=10

5-6
11/12"

8-12-14
N=26

5-7-9
N=16

2.5

2.5

2.5

3.2

4.1

15.8

VEGETATIVE LAYER, about 6 inches thick

POORLY GRADED SAND WITH SILT, fine grained,
brown to light yellowish brown, loose to medium dense

CLAYEY SAND, fine grained, brown, medium dense

Boring Terminated at 20.5 Feet

0.5

17.0

20.5

4539.5+/-

4523+/-

4519.5+/-

108

103

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1217° Longitude: -103.7339°
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 Approximate Surface Elev.: 4,540 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-07

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-17-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-17-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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5-8
13/12"

9-12-12
N=24

7-7-7
N=14

5-5
10/12"

4-4-9
N=13

6-7
13/12"

1.5

4.4

4.1

3.1

18.3

20.3

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine to medium
grained, brown, loose to medium dense

CLAYEY SAND, fine grained, brown, loose to medium
dense

Boring Terminated at 20 Feet

0.5

12.0

20.0

4529.5+/-

4518+/-

4510+/-

106

103

107

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1217° Longitude: -103.7269°
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 Approximate Surface Elev.: 4,530 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-08

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-17-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-17-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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7-10
17/12"

7-9-10
N=19

7-8
15/12"

5-5-7
N=12

3-3-7
N=10

9-10
19/12"

1.5

2.1

6.0

6.0

3.8

5.6

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT (SP-SM), fine to
medium grained, brown to yellowish brown, medium dense

trace clay

Boring Terminated at 20 Feet

0.5

20.0

4519.5+/-

4500+/-

105

104

106

11

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 I

S
 N

O
T

 V
A

L
ID

 I
F

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L
 R

E
P

O
R

T
. 

G
E

O
 S

M
A

R
T

 L
O

G
-N

O
 W

E
L

L
  

2
1

2
2

5
0

5
8

 P
A

W
N

E
E

 S
O

L
A

R
 P

H
A

S
E

 1
.G

P
J
  

T
E

R
R

A
C

O
N

_
D

A
T

A
T

E
M

P
L

A
T

E
.G

D
T

  
1

1
/1

1
/2

2

D
E

P
T

H
 (

F
t.
)

5

10

15

20

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

F
IE

L
D

 T
E

S
T

R
E

S
U

L
T

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

ATTERBERG
LIMITS

LL-PL-PI

LOCATION See Exploration Plan

Latitude: 40.1215° Longitude: -103.7197°
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 Approximate Surface Elev.: 4,520 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-09

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-17-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-17-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS

D
R

Y
 U

N
IT

W
E

IG
H

T
 (

p
c
f)

U
N

C
O

N
F

IN
E

D
C

O
M

P
R

E
S

S
IV

E
S

T
R

E
N

G
T

H
 (

p
s
f)

P
E

R
C

E
N

T
 F

IN
E

S

1

S
A

M
P

L
E

 T
Y

P
E



5-8
13/12"

recovery = 24"

4-5-8
N=13

7-8
15/12"

4-5-10
N=15

7-8-9
N=17

1.0

2.4

2.2

10.2

6.7

14.8

16.2

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT (SP-SM), fine to
medium grained, light brown, medium dense

CLAYEY SAND, brown to yellowish brown, medium
dense, interbedded with poorly graded sand, FeOx staining

SANDY LEAN CLAY, medium plasticity, brown, very stiff

Boring Terminated at 20.5 Feet

0.5

7.0

17.0

20.5

4531.5+/-

4525+/-

4515+/-

4511.5+/-

105

111

8

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev.: 4,532 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-10

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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8-13
21/12"

7-8-10
N=18

4-4-5
N=9

7-8
15/12"

2-2-3
N=5

5-5-8
N=13

3.6

4.8

2.8

2.5

3.8

20.6

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained, dark
brown to light brown, loose to medium dense

yellowish brown

SILTY SAND, trace clay, fine to medium grained, grayish
brown, medium dense

Boring Terminated at 20.5 Feet

0.5

19.0

20.5

4526.5+/-

4508+/-

4506.5+/-

102

110

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1165° Longitude: -103.7271°
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 Approximate Surface Elev.: 4,527 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-11

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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9-10
19/12"

4-5-6
N=11

7-8
15/12"

6-7-8
N=15

4-5-8
N=13

7-11-14
N=25

2.1

2.1

3.2

4.2

6.4

4.3

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained, light
brown to yellowish brown, medium dense

SILTY SAND, fine to medium grained, light brown,
medium dense

Boring Terminated at 20.5 Feet

0.5

17.0

20.5

4524.5+/-

4508+/-

4504.5+/-

103

106

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1149° Longitude: -103.7230°
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 Approximate Surface Elev.: 4,525 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-12

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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12-14
26/12"

8-9-9
N=18

5-5-6
N=11

8-8
16/12"

10-12-14
N=26

9-13-16
N=29

6.1

8.5

3.0

2.8

2.9

9.7

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained, dark
brown to light brown, medium dense

WEATHERED CLAYSTONE BEDROCK, medium to high
plasticity, brown, firm, trace calcium carbonate

Boring Terminated at 20.5 Feet

0.5

19.0

20.5

4525.5+/-

4507+/-

4505.5+/-

116

107

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

T
H

IS
 B

O
R

IN
G

 L
O

G
 I

S
 N

O
T

 V
A

L
ID

 I
F

 S
E

P
A

R
A

T
E

D
 F

R
O

M
 O

R
IG

IN
A

L
 R

E
P

O
R

T
. 

G
E

O
 S

M
A

R
T

 L
O

G
-N

O
 W

E
L

L
  

2
1

2
2

5
0

5
8

 P
A

W
N

E
E

 S
O

L
A

R
 P

H
A

S
E

 1
.G

P
J
  

T
E

R
R

A
C

O
N

_
D

A
T

A
T

E
M

P
L

A
T

E
.G

D
T

  
1

1
/1

1
/2

2

D
E

P
T

H
 (

F
t.
)

5

10

15

20

W
A

T
E

R
 L

E
V

E
L

O
B

S
E

R
V

A
T

IO
N

S

F
IE

L
D

 T
E

S
T

R
E

S
U

L
T

S

W
A

T
E

R
C

O
N

T
E

N
T

 (
%

)

ATTERBERG
LIMITS

LL-PL-PI

LOCATION See Exploration Plan

Latitude: 40.1120° Longitude: -103.7331°
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 Approximate Surface Elev.: 4,526 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-13

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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12-19
31/12"

recovery = 24"

2-3-4
N=7

6-11
17/12"

7-8-10
N=18

8-12-16
N=28

4.2

2.8

2.4

4.6

3.3

8.5

9.5

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

SILTY SAND (SM), fine grained, brown to light brown,
loose to medium dense, trace FeOx staining

trace clay, fine to medium grained, light brown to yellowish
brown

Boring Terminated at 20.5 Feet

0.5

20.5

4521.5+/-

4501.5+/-

105

106

18

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1111° Longitude: -103.7270°
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 Approximate Surface Elev.: 4,522 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-14

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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6-8
14/12"

3-5-10
N=15

2-2-5
N=7

4-5
9/12"

6-7-8
N=15

5-7-9
N=16

1.4

1.4

5.6

4.9

7.7

7.0

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained, light
brown, loose to medium dense

Boring Terminated at 20.5 Feet

0.5

20.5

4510.5+/-

4490.5+/-

103

102

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1089° Longitude: -103.7196°
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 Approximate Surface Elev.: 4,511 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-15

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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18-20
38/12"

5-7-7
N=14

4-5-6
N=11

8-12
20/12"

8-8-10
N=18

15-16
31/12"

6.0

4.9

9.1

10.4

7.8

6.6

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained,
brown to light brown, medium dense

SILTY SAND, trace clay, fine to medium grained, light
brown to yellowish brown, medium dense

SANDY LEAN CLAY, low to medium plasticity, light
brown, very stiff

POORLY GRADED SAND, trace clay, fine grained, light
yellowish brown, medium dense

Boring Terminated at 20 Feet

0.5

4.0

9.0

12.0

20.0

4524.5+/-

4521+/-

4516+/-

4513+/-

4505+/-

120

117

111

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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 Approximate Surface Elev.: 4,525 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-16

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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13-19
32/12"

7-10-10
N=20

3-3-4
N=7

9-12
21/12"

7-10-11
N=21

9-12-12
N=24

4.1

5.1

4.3

4.1

7.6

5.9

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained,
brown to light brown, medium dense

SILTY SAND, trace clay, fine to medium grained, light
brown, loose to medium dense

Boring Terminated at 20.5 Feet

0.5

6.0

20.5

4516.5+/-

4511+/-

4496.5+/-

113

106

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1053° Longitude: -103.7277°
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 Approximate Surface Elev.: 4,517 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-17

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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7-8
15/12"

recovery = 10"

1-1-2
N=3

5-10
15/12"

7-11-13
N=24

11-13-15
N=28

1.8

2.1

1.2

3.6

9.7

4.5

11.9

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT (SP-SM), fine
grained, brown to light brown, very loose to medium dense

SILTY SAND, trace clay, fine to medium grained, light
yellowish brown to grayish brown, medium dense, trace
FeOx staining

Boring Terminated at 20.5 Feet

0.5

17.0

20.5

4500.5+/-

4484+/-

4480.5+/-

105

113

11

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1034° Longitude: -103.7193°
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 Approximate Surface Elev.: 4,501 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-18

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-18-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-18-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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8-16
24/12"

4-5-5
N=10

8-10-16
N=26

13-21
34/12"

10-12-14
N=26

8-10-14
N=24

3.6

4.5

10.5

1.6

4.4

8.2

29-17-12

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained,
brown, medium dense

SANDY LEAN CLAY (CL), low to medium plasticity, light
brown, very stiff

SILTY SAND, trace clay, fine to medium grained, light
brown, medium dense

SANDY LEAN CLAY, low to medium plasticity, light
yellowish brown, very stiff

Boring Terminated at 20.5 Feet

0.5

7.0

9.0

17.0

20.5

4522.5+/-

4516+/-

4514+/-

4506+/-

4502.5+/-

112

111

65

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.1006° Longitude: -103.7325°
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 Approximate Surface Elev.: 4,523 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-19

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-19-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-19-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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15-30
45/12"

4-4-5
N=9

10-10-15
N=25

8-8
16/12"

8-11-11
N=22

9-11-15
N=26

5.1

3.0

7.6

3.5

3.9

11.8

VEGETATIVE LAYER, about 6 to 7 inches thick

POORLY GRADED SAND WITH SILT, fine grained, dark
brown to light brown, loose to medium dense

SILTY SAND, fine to medium grained, light brown,
medium dense

SANDY LEAN CLAY, low to medium plasticity, yellowish
brown, very stiff

Boring Terminated at 20.5 Feet

0.5

7.0

17.0

20.5

4517.5+/-

4511+/-

4501+/-

4497.5+/-

111

100

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.0998° Longitude: -103.7267°
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 Approximate Surface Elev.: 4,518 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-20

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-19-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-19-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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11-22
33/12"

recovery = 18"

4-4-5
N=9

4-5
9/12"

9-12-15
N=27

8-10-15
N=25

5.5

4.3

3.6

2.7

2.4

5.1

3.8

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

SILTY SAND (SM), trace clay, fine grained, dark brown to
light brown, loose to medium dense

fine to medium grained, light brown

Boring Terminated at 20.5 Feet

0.5

20.5

4506.5+/-

4486.5+/-

111

107

16

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.0988° Longitude: -103.7195°
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 Approximate Surface Elev.: 4,507 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy
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BORING LOG NO. B-21

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-19-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-19-2022

1510 44th St Unit 1
Evans, CO

No free water observed
WATER LEVEL OBSERVATIONS
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18-21
39/12"

5-6-7
N=13

1-2-3
N=5

3-4
7/12"

4-6-6
N=12

5-8-13
N=21

6.0

4.9

3.7

4.1

16.5

15.1

NP

VEGETATIVE LAYER, about 6 to 7 inches thick

SILTY SAND (SM), trace clay, fine grained, dark brown,
loose to medium dense

trace clay, fine to medium grained, light brown

SANDY LEAN CLAY, low to medium plasticity, light
brown, medium stiff to very stiff

Boring Terminated at 20.5 Feet

0.5

9.0

20.5

4527.5+/-

4519+/-

4507.5+/-

112

18

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 40.0950° Longitude: -103.7340°
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 Approximate Surface Elev.: 4,528 (Ft.) +/-

ELEVATION (Ft.)

Page 1 of 1

Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-22

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-19-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.
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1510 44th St Unit 1
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-23

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-19-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-19-2022

1510 44th St Unit 1
Evans, CO

No free water observed
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Advancement Method:
4-inch diameter, continuous-flight, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. B-24

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-19-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
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Boring Started: 10-19-2022

1510 44th St Unit 1
Evans, CO

No free water observed
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Page 1 of 2

Advancement Method:
3.25-inch inner diameter, continuous-hollow, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. SB-1

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-17-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

41 feet while drilling
Boring caved at 35 feet, unable to obtain after completion water measurment
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
3.25-inch inner diameter, continuous-hollow, solid-stem auger

Abandonment Method:
Boring backfilled with auger cuttings upon completion.

Notes:

Project No.: 21225058

Drill Rig: CME 750 Buggy

BORING LOG NO. SB-1

AES Clean Energy Development, LLCCLIENT:
Boulder, CO

Driller: VINE Laboratories, Inc.

Boring Completed: 10-17-2022

PROJECT:  Pawnee Solar - Phase I

Elevations were interpolated from Google Earth.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    County Road K and County Road 23
                    Fort Morgan, CO

SITE:

Boring Started: 10-10-2022

1510 44th St Unit 1
Evans, CO

41 feet while drilling
Boring caved at 35 feet, unable to obtain after completion water measurment
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PROJECT NUMBER:  21225058

SITE:  County Road K and County Road 23
           Fort Morgan, CO

PROJECT:  Pawnee Solar - Phase I

CLIENT:  AES Clean Energy Development, LLC
                Boulder, CO

1510 44th St Unit 1
Evans, CO
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PROJECT:  Pawnee Solar - Phase I
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%Sand %Silt

mediumcoarse coarsefine fine
COBBLES

GRAVEL SAND
SILT OR CLAY

Cc

A-3 (0)

A-2-4 (0)

A-2-4 (0)

A-6 (5)

POORLY GRADED SAND with SILT
(SP-SM)

SILTY SAND (SM)

POORLY GRADED SAND with SILT
(SP-SM)

SANDY LEAN CLAY (CL)

B-10

B-14

B-18
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%Gravel

B-10

B-14
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B-19

  Boring ID                Depth D100 D60 D30 D10

Cu  Boring ID                Depth USCS Classification AASHTO Classification LL PL PI

%Fines %Clay

WC (%)

0.0870.183
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0.16
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2
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Cu  Boring ID                Depth USCS Classification AASHTO Classification LL PL PI

%Fines %Clay

WC (%)
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4 1
3/4

1/2
60

%Sand %Silt

mediumcoarse coarsefine fine
COBBLES

GRAVEL SAND
SILT OR CLAY

Cc

A-6 (12)LEAN CLAY with SAND (CL)SB-1

%Gravel

SB-1

  Boring ID                Depth D100 D60 D30 D10

Cu  Boring ID                Depth USCS Classification AASHTO Classification LL PL PI

%Fines %Clay

WC (%)

2 74.40.0 25.649 - 50

49 - 50 201319.1 33
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SAMPLE LOCATION: SB-1 @ 49 - 50 feetSAMPLE TYPE: CARS

0.50

100.67

110

Strain Rate: in/min

Failure Strain: %

Calculated Saturation: %

Height: in.

Diameter: in.

SPECIMEN FAILURE PHOTOGRAPH

Remarks:

Percent < #200 SievePIPLLL

2254

DESCRIPTION: LEAN CLAY with SAND(CL)

0.0400

Dry Density: pcf

Moisture Content: %

15.00

2.08

2.65

Height / Diameter Ratio:

Calculated Void Ratio:

Undrained Shear Strength: (psf)

Unconfined Compressive Strength (psf)

201333

Assumed Specific Gravity:

4507

4.02

1.93

SPECIMEN TEST DATA

19.1

74.4
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COOL SOLUTIONS FOR UNDERGROUND POWER CABLES 

THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION 

 

Serving the electric power industry since 1978 

 

21239 FM529 Rd., Bldg. F 
Cypress, TX 77433 

Tel:     281-985-9344 

Fax:   832-427-1752 

info@geothermusa.com 

http://www.geothermusa.com 

November 21, 2022 

 

 
Terracon 
1901 Sharp Point Dr. Ste. C 
Fort Collins, CO 
Attn: Rachel Phoenix, E.I. 

 
Re: Thermal Analysis of Native Soil Samples 

Pawnee Solar Phase I – Morgan County, CO (PO No. 21225058) 
 

The following is the report of thermal dryout characterization tests conducted on five (5) 

bulk and five (5) tube samples of native soil from the referenced project sent to our 

laboratory. 

  

Thermal Resistivity Tests:  The tube samples were tested ‘as is.’ The bulk samples were 

tested at the ‘as received’ moisture content and 85% of the standard Proctor dry density 

provided by Terracon. The tests were conducted in accordance with the IEEE standard 

442-2017. The results are tabulated below and the thermal dryout curves are presented in 

Figure 1 to 5. 

 

Sample ID, Description, Thermal Resistivity, Moisture Content and Density 

 

Sample 
ID 

Compaction 
Effort 

(%) 

Description 

(Terracon) 

Thermal Resistivity 
(°C-cm/W) 

Moisture 
Content 

 (%) 

Dry 
Density 
(lb/ft3) Wet Dry 

B-05 
85% @ 1’ - 5’ Poorly graded sand 

w/ silt (SP-SM) 

217 348 2 93 

Tube @ 4’ - 6’ 190 291 2 100 

B-10 
85% @ 1’ - 5’ Poorly graded sand 

w/ silt (SP-SM) 

215 331 2 94 

Tube @ 4’ - 6’ 188 268 2 102 

B-14 
85% @ 1’ - 5’ 

Silty sand (SM) 
160 308 3 100 

Tube @ 4’ - 6’ 141 241 3 104 

B-18 
85% @ 1’ - 5’ Poorly graded sand 

w/ silt (SP-SM) 

223 314 2 95 

Tube @ 4’ - 6’ 176 261 3 103 

B-21 
85% @ 1’ - 5’ 

Silty sand (SM) 
154 290 4 98 

Tube @ 4’ - 6’ 122 214 4 106 

 

Please contact us if you have any questions or if we can be of further assistance. 

 
Geotherm USA 

 
Nimesh Patel 
  

mailto:info@geothermusa.com
http://www.geothermusa.com/
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FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 624.300 154,860 648.800 160,940

2 61 6 15 325.400 136,780 363.800 152,920

3 91 6 15 149.500 89,380 150.600 90,040

5 152 6 15 47.400 46,030 43.900 42,630

10 305 12 30 10.686 20,820 8.746 17,040

20 610 12 30 3.403 13,100 3.110 11,970

50 1,524 12 30 0.467 4,470 0.359 3,440

75 2,286 12 30 0.065 930 0.063 910

100 3,048 12 30 0.040 770 0.041 790

150 4,572 12 30 0.032 920 0.035 1,010

200 6,096 12 30 0.021 800 0.021 800

300 9,144 12 30 0.018 1030 0.017 980

400 12,192 12 30 0.006 460 0.006 460

(feet) (centimeters) (inches) (centimeters)

September 30, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-1 at SB-1, Latitude: 40.137440°N, Longitude: 103.713840°W

L & R Instruments MiniRes 61° F, Clear

SN-324 Silty sand with organics
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FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 403.800 100,160 420.700 104,360

2 61 6 15 253.400 106,510 222.600 93,570

3 91 6 15 101.700 60,800 91.600 54,760

5 152 6 15 28.000 27,190 13.389 13,000

10 305 12 30 3.360 6,550 4.839 9,430

20 610 12 30 1.120 4,310 1.104 4,250

50 1,524 12 30 0.220 2,110 0.354 3,390

75 2,286 12 30 0.086 1,240 0.096 1,380

100 3,048 12 30 0.073 1,400 0.074 1,420

150 4,572 12 30 0.045 1,290 0.043 1,240

200 6,096 12 30 0.027 1,030 0.026 1,000

(feet) (centimeters) (inches) (centimeters)

September 30, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-3 at B-03, Latitude:  40.138573, Longitude: 103.719471°W

L & R Instruments MiniRes 75° F, Clear

SN-324 Silty sand with organics
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𝜌 =
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1 +
2𝑎

𝑎2 + 4𝑏2
−

𝑎

𝑎2 + 𝑏2



FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 623.700 154,710 543.800 134,890

2 61 6 15 259.900 109,250 297.500 125,050

3 91 6 15 130.200 77,840 166.500 99,540

5 152 6 15 44.100 42,820 42.700 41,460

10 305 12 30 4.445 8,660 2.897 5,640

20 610 12 30 1.522 5,860 1.030 3,960

50 1,524 12 30 0.156 1,490 0.204 1,950

75 2,286 12 30 0.066 950 0.095 1,360

100 3,048 12 30 0.055 1,050 0.053 1,020

150 4,572 12 30 0.021 600 0.023 660

200 6,096 12 30 0.011 420 0.017 650

(feet) (centimeters) (inches) (centimeters)

October 3, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-5 at B-05, Latitude:  40.132284, Longitude: 103.726146°W

L & R Instruments MiniRes 58° F, Partly Cloudy

SN-324 Silty sand with organics
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𝜌 =
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1 +
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−
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𝑎2 + 𝑏2



FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 529.900 131,440 809.200 200,730

2 61 6 15 300.200 126,190 423.600 178,060

3 91 6 15 189.200 113,110 194.300 116,160

5 152 6 15 81.700 79,340 78.200 75,940

10 305 12 30 17.555 34,200 17.492 34,080

20 610 12 30 1.120 4,310 1.016 3,910

50 1,524 12 30 0.114 1,090 0.111 1,060

75 2,286 12 30 0.078 1,120 0.064 920

100 3,048 12 30 0.041 790 0.049 940

150 4,572 12 30 0.025 720 0.029 830

200 6,096 12 30 0.017 650 0.022 840

(feet) (centimeters) (inches) (centimeters)

October 3, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-10 at B-10, Latitude: 40.117283, Longitude: 103.733396°W

L & R Instruments MiniRes 64° F, Partly Cloudy

SN-324 Silty sand with organics
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−
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FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 484.600 120,210 429.700 106,590

2 61 6 15 165.800 69,690 112.100 47,120

3 91 6 15 59.900 35,810 49.600 29,650

5 152 6 15 10.801 10,490 13.302 12,920

10 305 12 30 3.382 6,590 2.774 5,400

20 610 12 30 1.206 4,640 1.360 5,230

50 1,524 12 30 0.161 1,540 0.217 2,080

75 2,286 12 30 0.100 1,440 0.087 1,250

100 3,048 12 30 0.063 1,210 0.054 1,030

150 4,572 12 30 0.034 980 0.025 720

200 6,096 12 30 0.014 540 0.014 540

(feet) (centimeters) (inches) (centimeters)

October 3, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-14 at B-14, Latitude: 40.111112, Longitude: 103.726974°W

L & R Instruments MiniRes 70° F, Partly Cloudy

SN-324 Silty sand with organics

1

10

100

1,000

10,000

100,000

1,000,000

1 10 100 1,000 10,000

A
p

p
a
re

n
t 

R
e
s
is

ti
v

it
y
 R

(Ω
-c

m
)

Electrode Spacing a (cm)

Apparent Resistivity vs "a" Spacing

N-S Array

E-W Array

𝜌 =
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1 +
2𝑎

𝑎2 + 4𝑏2
−
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𝑎2 + 𝑏2



FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 539.800 133,900 468.500 116,210

2 61 6 15 165.400 69,520 167.100 70,240

3 91 6 15 48.100 28,760 50.800 30,370

5 152 6 15 6.475 6,290 8.135 7,900

10 305 12 30 2.054 4,000 1.475 2,870

20 610 12 30 0.737 2,840 0.593 2,280

50 1,524 12 30 0.146 1,400 0.222 2,130

75 2,286 12 30 0.126 1,810 0.116 1,670

100 3,048 12 30 0.057 1,090 0.069 1,320

150 4,572 12 30 0.033 950 0.036 1,030

200 6,096 12 30 0.022 840 0.021 800

(feet) (centimeters) (inches) (centimeters)

October 3, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-16 at B-16, Latitude:  40.105859, Longitude: 103.733287°W

L & R Instruments MiniRes 74° F, Partly Cloudy

SN-324 Silty sand with organics
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𝜌 =
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1 +
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−
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𝑎2 + 𝑏2



FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 663.100 164,490 655.800 162,670

2 61 6 15 227.900 95,800 275.100 115,640

3 91 6 15 95.700 57,210 113.200 67,680

5 152 6 15 19.833 19,260 14.512 14,090

10 305 12 30 4.912 9,570 3.759 7,320

20 610 12 30 1.231 4,740 1.533 5,900

50 1,524 12 30 0.198 1,900 0.202 1,940

75 2,286 12 30 0.084 1,210 0.105 1,510

100 3,048 12 30 0.035 670 0.039 750

150 4,572 12 30 0.024 690 0.032 920

200 6,096 12 30 0.020 770 0.022 840

(feet) (centimeters) (inches) (centimeters)

October 5, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-18 at B-18, Latitude: 40.103416°N, Longitude: 103.719321°W

L & R Instruments MiniRes 58° F, Overcast

SN-324 Silty sand with organics
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𝜌 =
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1 +
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−
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FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 489.800 121,500 476.400 118,170

2 61 6 15 151.900 63,850 154.800 65,070

3 91 6 15 62.700 37,490 62.100 37,130

5 152 6 15 13.143 12,760 8.939 8,680

10 305 12 30 2.391 4,660 1.900 3,700

20 610 12 30 0.524 2,020 0.396 1,520

50 1,524 12 30 0.354 3,390 0.269 2,580

75 2,286 12 30 0.058 830 0.050 720

100 3,048 12 30 0.038 730 0.037 710

150 4,572 12 30 0.027 780 0.021 600

200 6,096 12 30 0.018 690 0.017 650

(feet) (centimeters) (inches) (centimeters)

October 6, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-22 at B-22, Latitude: 40.095032, Longitude: 103.734011°W

L & R Instruments MiniRes 56° F, Partly Cloudy

SN-324 Silty sand with organics
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𝜌 =
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−
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𝑎2 + 𝑏2



FIELD ELECTRICAL RESISTIVITY TEST DATA

Pawnee Solar - Phase I ■ Morgan County, Colorado

December 8, 2022 ■ Terracon Project No. 21225058

Array Loc.

Instrument Weather

Serial # Ground Cond.

Cal. Check Tested By

Test Date Method

Notes & 

Conflicts

Apparent resistivity ρ  is calculated as : 

Measured 

Resistance R

Apparent 

Resistivity ρ

Measured 

Resistance R

Apparent 

Resistivity ρ

Ω (Ω-cm) Ω (Ω-cm)

1 30 6 15 323.000 80,120 352.000 87,320

2 61 6 15 118.500 49,810 115.300 48,470

3 91 6 15 38.000 22,720 42.500 25,410

5 152 6 15 11.228 10,900 10.312 10,010

10 305 12 30 5.109 9,950 4.309 8,400

20 610 12 30 1.555 5,990 1.107 4,260

50 1,524 12 30 0.109 1,040 0.115 1,100

75 2,286 12 30 0.101 1,450 0.104 1,490

100 3,048 12 30 0.053 1,020 0.075 1,440

150 4,572 12 30 0.032 920 0.030 860

200 6,096 12 30 0.023 880 0.023 880

(feet) (centimeters) (inches) (centimeters)

October 5, 2022 Wenner 4-pin (ASTM G57-06 (2020); IEEE 81-2012)

Electrode Spacing a Electrode Depth b N-S Test E-W Test

9/30/2022 Maddie Goeke

ER-24 at B-24, Latitude: 40.093706°N, Longitude: 103.719744°W

L & R Instruments MiniRes 63° F, Overcast

SN-324 Silty sand with organics
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𝜌 =
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PILE LOAD TEST RESULTS 

 

Contents: 

Pile Installation Date vs. Testing Date Summary 

Pile Drive Times and Plots (4 pages) 

Axial Tension Pile Load Testing Results (24 pages) 

Lateral Pile Load Test Summary Graphs (6 pages) 

Lateral Pile Load Testing Results (24 pages) 

Axial Compression Pile Load Testing Results (8 pages) 

 

Note: All attachments are one page unless noted above. 

 

 



Test Pile Location

PLT-01

PLT-04

PLT-06

PLT-07

PLT-09

PLT-12

PLT-13

PLT-15

PLT-17

PLT-19

PLT-21

PLT-23

Pawnee Solar - Phase I

Terracon Project No. 21225058

TEST PILE INSTALLATION DATE vs. PILE LOAD TESTING DATE

Installation Date Tension Test Date Lateral Test Date Compression Test Date

10/4/2022 10/4/2022 10/4/2022

9/21/2022 10/4/2022 10/4/2022 N/A

9/21/2022

9/21/2022 10/4/2022 10/4/2022 10/4/2022

9/21/2022 10/5/2022 10/5/2022 10/5/2022

9/21/2022 10/4/2022 10/4/2022 N/A

9/22/2022 10/5/2022 10/5/2022 10/5/2022

9/22/2022 10/5/2022 10/5/2022 N/A

9/22/2022 10/6/2022 10/6/2022 10/6/2022

9/22/2022 10/5/2022 10/5/2022 10/5/2022

9/22/2022 10/5/2022 10/5/2022 N/A

9/22/2022 10/5/2022 10/5/2022 10/5/2022

9/22/2022 10/5/2022 10/5/2022 10/5/2022



PLT-01A PLT-01B PLT-01C PLT-04A PLT-04B PLT-06A PLT-06B PLT-06C PLT-07A PLT-07B

Pile Push (in.) (See Note 3) 3 2 1 2 2 1 2 2 1 2

0' to 2'  (See Note 2) 0 0 0 0 0 0 0 0 0 0

2' to 3' 2 7 9 7 4 5 4 4 12 7

3' to 4' 16 18 23 12 9 16 12 13 38 27

4' to 5' 28 29 36 18 16 30 25 24 66 43

5' to 6' 39 21 42 57

6' to 7' 51 28 58 77

Depth Below Bottom of      

Pre-Drill Hole, ft.
3 5 3 3 5 3 5 3 3 5

Total Drive Time, sec. 28 51 36 18 28 30 58 24 66 77

Average, sec./ft. 9.3 10.2 12.0 6.0 5.6 10.0 11.6 8.0 22.0 15.4

   NOTES:

    2.   Pile driving started at about 2 feet below grade due to pre-drilled over-sized hole. 

    3.   Pile driving started at the end of pile push depth in inches. 

TEST PILE DRIVING RECORDS

Pawnee Solar - Phase I

Terracon Project No. 21225058

Depth Range, feet
Cumulative Driving Time, seconds (See Note 1)

    1.   Piles advanced with a track mounted, Vermeer PD-10 hammer. 
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PLT-07C PLT-09A PLT-09B PLT-12A PLT-12B PLT-12C PLT-13A PLT-13B PLT-15A PLT-15B

Pile Push (in.) (See Note 3) 4 2 1 1 1 2 2 0 3 5

0' to 2'  (See Note 2) 0 0 0 0 0 0 0 0 0 0

2' to 3' 5 5 5 7 6 6 10 19 3 2

3' to 4' 24 14 19 16 12 13 23 34 10 7

4' to 5' 46 27 38 25 18 21 31 43 20 14

5' to 6' 54 23 49 21

6' to 7' 66 29 53 27

Depth Below Bottom of      

Pre-Drill Hole, ft.
3 3 5 3 5 3 3 5 3 5

Total Drive Time, sec. 46 27 66 25 29 21 31 53 20 27

Average, sec./ft. 15.3 9.0 13.2 8.3 5.8 7.0 10.3 10.6 6.7 5.4

   NOTES:

    3.   Pile driving started at the end of pile push depth in inches. 

    2.   Pile driving started at about 2 feet below grade due to pre-drilled over-sized hole. 

TEST PILE DRIVING RECORDS

Pawnee Solar - Phase I

Terracon Project No. 21225058

Depth Range, feet
Cumulative Driving Time, seconds (See Note 1)

    1.   Piles advanced with a track mounted, Vermeer PD-10 hammer. 
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PLT-15C PLT-17A PLT-17B PLT-17C PLT-19A PLT-19B PLT-21A PLT-21B PLT-21C PLT-23A

Pile Push (in.) (See Note 3) 3 4 2 0 4 0 3 4 5 1

0' to 2'  (See Note 2) 0 0 0 0 0 0 0 0 0 0

2' to 3' 3 7 16 15 5 13 4 4 4 6

3' to 4' 8 24 39 33 19 34 19 19 21 14

4' to 5' 16 39 54 46 34 49 31 33 36 25

5' to 6' 61 60 44

6' to 7' 67 69 55

Depth Below Bottom of      

Pre-Drill Hole, ft.
3 3 5 3 3 5 3 5 3 3

Total Drive Time, sec. 16 39 67 46 34 69 31 55 36 25

Average, sec./ft. 5.3 13.0 13.4 15.3 11.3 13.8 10.3 11.0 12.0 8.3

   NOTES:

    2.   Pile driving started at about 2 feet below grade due to pre-drilled over-sized hole. 

    3.   Pile driving started at the end of pile push depth in inches. 

TEST PILE DRIVING RECORDS

Pawnee Solar - Phase I

Terracon Project No. 21225058

Depth Range, feet
Cumulative Driving Time, seconds (See Note 1)

    1.   Piles advanced with a track mounted, Vermeer PD-10 hammer. 

2

3

4

5

6

7

8

0 10 20 30 40 50 60 70 80

D
e

p
th

 (
fe

e
t)

Cumulative Drive Time (seconds)

PLT-15C

PLT-17A

PLT-17B

PLT-17C

PLT-19A

PLT-19B

PLT-21A

PLT-21B

PLT-21C

PLT-23A



PLT-23B PLT-23C

Pile Push (in.) (See Note 3) 1 2

0' to 2'  (See Note 2) 0 0

2' to 3' 12 9

3' to 4' 26 23

4' to 5' 39 42

5' to 6' 52

6' to 7' 65

Depth Below Bottom of      

Pre-Drill Hole, ft.
5 3

Total Drive Time, sec. 65 42

Average, sec./ft. 13.0 14.0

   NOTES:

    2.   Pile driving started at about 2 feet below grade due to pre-drilled over-sized hole. 

    3.   Pile driving started at the end of pile push depth in inches. 

TEST PILE DRIVING RECORDS

Pawnee Solar - Phase I

Terracon Project No. 21225058

Depth Range, feet
Cumulative Driving Time, seconds (See Note 1)

    1.   Piles advanced with a track mounted, Vermeer PD-10 hammer. 
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200

Number of Gauges: 2 10% 1000 0.002 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.005 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.022 0.002 0.201

25% 2500 0.106 0.002 0.201

30% 3000 0.292 0.002 0.201

Test Date and Representative 35% 3500 0.438 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.560 0.003 0.202

Date Tested: 45% 4500 0.719 0.003 0.203

49% 4880 0.900 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-01A 65% 6500 0.005 0.204

Latitude [deg.]: 40.13874 70% 7000 0.005 0.205

Longitude [deg.]: -103.73252 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.889 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 28

Tension Load Test Result for PLT-01A

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.001 0.200

Number of Gauges: 2 10% 1000 0.002 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.004 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.005 0.002 0.201

25% 2500 0.007 0.003 0.202

30% 3000 0.008 0.003 0.202

Test Date and Representative 35% 3500 0.011 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.015 0.004 0.203

Date Tested: 45% 4500 0.022 0.005 0.204

50% 5000 0.036 0.005 0.205

55% 5500 0.062 0.006 0.205

Pile Information 60% 6000 0.115 0.006 0.206

Pile ID: PLT-01B 65% 6500 0.164 0.007 0.206

Latitude [deg.]: 40.13874 70% 7000 0.230 0.008 0.207

Longitude [deg.]: -103.73252 75% 7500 0.291 0.008 0.207

Pile Type: W6x9 80% 8000 0.310 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.345 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.390 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.435 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.469 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.448 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 51

Tension Load Test Result for PLT-01B

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.000 0.200

Number of Gauges: 2 10% 1000 0.008 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.046 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.194 0.002 0.201

25% 2500 0.473 0.002 0.201

30% 3000 0.832 0.002 0.201

Test Date and Representative 35% 3500 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.003 0.202

Date Tested: 45% 4500 0.003 0.203

50% 5000 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-04A 65% 6500 0.005 0.204

Latitude [deg.]: 40.13367 70% 7000 0.005 0.205

Longitude [deg.]: -103.73259 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.819 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 18

Tension Load Test Result for PLT-04A

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.001 0.200

Number of Gauges: 2 10% 1000 0.004 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.009 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.021 0.002 0.201

25% 2500 0.093 0.003 0.202

30% 3000 0.452 0.003 0.202

Test Date and Representative 35% 3500 0.830 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.004 0.203

Date Tested: 45% 4500 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-04B 65% 6500 0.007 0.206

Latitude [deg.]: 40.13367 70% 7000 0.008 0.207

Longitude [deg.]: -103.73259 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.821 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 28

Tension Load Test Result for PLT-04B

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200

Number of Gauges: 2 10% 1000 0.003 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.006 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.014 0.002 0.201

25% 2500 0.031 0.002 0.201

30% 3000 0.070 0.002 0.201

Test Date and Representative 35% 3500 0.146 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.217 0.003 0.202

Date Tested: 45% 4500 0.287 0.003 0.203

50% 5000 0.370 0.004 0.203

55% 5500 0.428 0.004 0.203

Pile Information 60% 6000 0.501 0.005 0.204

Pile ID: PLT-06A 65% 6500 0.850 0.005 0.204

Latitude [deg.]: 40.13417 70% 7000 0.005 0.205

Longitude [deg.]: -103.71977 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.837 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 30

Tension Load Test Result for PLT-06A

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.001 0.200

Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.002 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.002 0.002 0.201

25% 2500 0.004 0.003 0.202

30% 3000 0.006 0.003 0.202

Test Date and Representative 35% 3500 0.008 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.014 0.004 0.203

Date Tested: 45% 4500 0.022 0.005 0.204

50% 5000 0.033 0.005 0.205

55% 5500 0.067 0.006 0.205

Pile Information 60% 6000 0.115 0.006 0.206

Pile ID: PLT-06B 65% 6500 0.171 0.007 0.206

Latitude [deg.]: 40.13417 70% 7000 0.233 0.008 0.207

Longitude [deg.]: -103.71977 75% 7500 0.275 0.008 0.207

Pile Type: W6x9 80% 8000 0.322 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.357 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.395 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.426 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.458 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.434 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 58

Tension Load Test Result for PLT-06B

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200

Number of Gauges: 2 10% 1000 0.003 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.004 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.007 0.002 0.201

25% 2500 0.014 0.002 0.201

30% 3000 0.086 0.002 0.201

Test Date and Representative 35% 3500 0.190 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.340 0.003 0.202

Date Tested: 45% 4500 0.460 0.003 0.203

50% 5000 0.572 0.004 0.203

55% 5500 0.682 0.004 0.203

Pile Information 60% 6000 0.783 0.005 0.204

Pile ID: PLT-07A 64% 6400 0.862 0.005 0.204

Latitude [deg.]: 40.12172 70% 7000 0.005 0.205

Longitude [deg.]: -103.73385 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.845 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 66

Tension Load Test Result for PLT-07A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.001 0.200

Number of Gauges: 2 10% 1000 0.004 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.009 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.026 0.002 0.201

25% 2500 0.153 0.003 0.202

30% 3000 0.303 0.003 0.202

Test Date and Representative 35% 3500 0.439 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.572 0.004 0.203

Date Tested: 45% 4500 0.693 0.005 0.204

50% 5000 0.805 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-07B 65% 6500 0.007 0.206

Latitude [deg.]: 40.12172 70% 7000 0.008 0.207

Longitude [deg.]: -103.73385 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.787 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 77

Tension Load Test Result for PLT-07B

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200

Number of Gauges: 2 10% 1000 0.006 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.019 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.104 0.002 0.201

25% 2500 0.205 0.002 0.201

30% 3000 0.300 0.002 0.201

Test Date and Representative 35% 3500 0.394 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.526 0.003 0.202

Date Tested: 41% 4100 0.915 0.003 0.202

50% 5000 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-09A 65% 6500 0.005 0.204

Latitude [deg.]: 40.12149 70% 7000 0.005 0.205

Longitude [deg.]: -103.71967 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.904 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 27

Tension Load Test Result for PLT-09A

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.001 0.200

Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.006 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.037 0.002 0.201

25% 2500 0.065 0.003 0.202

30% 3000 0.307 0.003 0.202

Test Date and Representative 35% 3500 0.461 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.632 0.004 0.203

Date Tested: 45% 4500 0.721 0.005 0.204

50% 5000 0.804 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-09B 65% 6500 0.007 0.206

Latitude [deg.]: 40.12149 70% 7000 0.008 0.207

Longitude [deg.]: -103.71967 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.791 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 66

Tension Load Test Result for PLT-09B

Comments

10/4/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200

Number of Gauges: 2 10% 1000 0.003 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.009 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.018 0.002 0.201

25% 2500 0.052 0.002 0.201

30% 3000 0.099 0.002 0.201

Test Date and Representative 35% 3500 0.232 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.347 0.003 0.202

Date Tested: 45% 4500 0.493 0.003 0.203

47% 4700 0.935 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-12A 65% 6500 0.005 0.204

Latitude [deg.]: 40.11489 70% 7000 0.005 0.205

Longitude [deg.]: -103.72298 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.918 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 25

Tension Load Test Result for PLT-12A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.001 0.200

Number of Gauges: 2 10% 1000 0.006 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.051 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.242 0.002 0.201

25% 2500 0.491 0.003 0.202

30% 3000 0.659 0.003 0.202

Test Date and Representative 35% 3500 0.847 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.004 0.203

Date Tested: 45% 4500 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-12B 65% 6500 0.007 0.206

Latitude [deg.]: 40.11489 70% 7000 0.008 0.207

Longitude [deg.]: -103.72298 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.819 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 29

Tension Load Test Result for PLT-12B

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.000 0.200

Number of Gauges: 2 10% 1000 0.010 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.022 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.116 0.002 0.201

23% 2300 0.820 0.002 0.201

30% 3000 0.002 0.201

Test Date and Representative 35% 3500 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.003 0.202

Date Tested: 45% 4500 0.003 0.203

50% 5000 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-13A 65% 6500 0.005 0.204

Latitude [deg.]: 40.11191 70% 7000 0.005 0.205

Longitude [deg.]: -103.73310 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.813 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 31

Tension Load Test Result for PLT-13A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.001 0.200

Number of Gauges: 2 10% 1000 0.074 0.001 0.200

Height of Gauges [in]: 6 11% 1100 0.905 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.002 0.201

25% 2500 0.003 0.202

30% 3000 0.003 0.202

Test Date and Representative 35% 3500 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.004 0.203

Date Tested: 45% 4500 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-13B 65% 6500 0.007 0.206

Latitude [deg.]: 40.11191 70% 7000 0.008 0.207

Longitude [deg.]: -103.73310 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.901 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 53

Tension Load Test Result for PLT-13B

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.001 0.000 0.200

Number of Gauges: 2 10% 1000 0.006 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.017 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.051 0.002 0.201

25% 2500 0.129 0.002 0.201

30% 3000 0.211 0.002 0.201

Test Date and Representative 35% 3500 0.308 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.819 0.003 0.202

Date Tested: 45% 4500 0.003 0.203

50% 5000 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-15A 65% 6500 0.005 0.204

Latitude [deg.]: 40.10891 70% 7000 0.005 0.205

Longitude [deg.]: -103.71956 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.809 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 20

Tension Load Test Result for PLT-15A

Comments

10/6/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.001 0.200

Number of Gauges: 2 10% 1000 0.011 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.055 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.205 0.002 0.201

25% 2500 0.355 0.003 0.202

30% 3000 0.453 0.003 0.202

Test Date and Representative 35% 3500 0.552 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.675 0.004 0.203

Date Tested: 44% 4400 0.782 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-15B 65% 6500 0.007 0.206

Latitude [deg.]: 40.10891 70% 7000 0.008 0.207

Longitude [deg.]: -103.71956 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.763 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 27

Tension Load Test Result for PLT-15B

Comments

10/6/2022

29,000

-0.10

0.10

0.30

0.50

0.70

0.90

1.10

0

5
0
0

1
,0

0
0

1
,5

0
0

2
,0

0
0

2
,5

0
0

3
,0

0
0

3
,5

0
0

4
,0

0
0

4
,5

0
0

5
,0

0
0

5
,5

0
0

6
,0

0
0

6
,5

0
0

7
,0

0
0

7
,5

0
0

8
,0

0
0

8
,5

0
0

9
,0

0
0

9
,5

0
0

1
0

,0
0

0

D
e

fl
e

c
ti

o
n

 (
in

c
h

e
s

)

Uplift Axial Load (lbs.)

Axial Deflection Davisson Offset Limit



Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.000 0.200

Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.001 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.002 0.002 0.201

25% 2500 0.004 0.002 0.201

30% 3000 0.009 0.002 0.201

Test Date and Representative 35% 3500 0.017 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.056 0.003 0.202

Date Tested: 45% 4500 0.107 0.003 0.203

47% 4700 0.837 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-17A 65% 6500 0.005 0.204

Latitude [deg.]: 40.10520 70% 7000 0.005 0.205

Longitude [deg.]: -103.72784 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.828 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 39

Tension Load Test Result for PLT-17A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.001 0.200

Number of Gauges: 2 10% 1000 0.023 0.001 0.200

Height of Gauges [in]: 6 11% 1100 0.903 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.002 0.201

25% 2500 0.003 0.202

30% 3000 0.003 0.202

Test Date and Representative 35% 3500 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.004 0.203

Date Tested: 45% 4500 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-17B 65% 6500 0.007 0.206

Latitude [deg.]: 40.10520 70% 7000 0.008 0.207

Longitude [deg.]: -103.72784 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.899 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 67

Tension Load Test Result for PLT-17B

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.000 0.200

Number of Gauges: 2 10% 1000 0.000 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.001 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.004 0.002 0.201

25% 2500 0.007 0.002 0.201

30% 3000 0.019 0.002 0.201

Test Date and Representative 35% 3500 0.032 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.072 0.003 0.202

Date Tested: 45% 4500 0.107 0.003 0.203

50% 5000 0.193 0.004 0.203

55% 5500 0.292 0.004 0.203

Pile Information 60% 6000 0.388 0.005 0.204

Pile ID: PLT-19A 65% 6500 0.495 0.005 0.204

Latitude [deg.]: 40.10051 70% 7000 0.613 0.005 0.205

Longitude [deg.]: -103.73255 71% 7100 0.886 0.005 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.870 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 34

Tension Load Test Result for PLT-19A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 -0.001 0.001 0.200

Number of Gauges: 2 10% 1000 0.002 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.045 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.710 0.002 0.201

22% 2220 0.846 0.002 0.202

30% 3000 0.003 0.202

Test Date and Representative 35% 3500 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.004 0.203

Date Tested: 45% 4500 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-19B 65% 6500 0.007 0.206

Latitude [deg.]: 40.10051 70% 7000 0.008 0.207

Longitude [deg.]: -103.73255 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.840 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 69

Tension Load Test Result for PLT-19B

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.002 0.000 0.200

Number of Gauges: 2 10% 1000 0.005 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.006 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.036 0.002 0.201

25% 2500 0.069 0.002 0.201

30% 3000 0.158 0.002 0.201

Test Date and Representative 35% 3500 0.274 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 37% 3700 0.820 0.003 0.202

Date Tested: 45% 4500 0.003 0.203

50% 5000 0.004 0.203

55% 5500 0.004 0.203

Pile Information 60% 6000 0.005 0.204

Pile ID: PLT-21A 65% 6500 0.005 0.204

Latitude [deg.]: 40.09877 70% 7000 0.005 0.205

Longitude [deg.]: -103.71950 75% 7500 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.811 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 31

Tension Load Test Result for PLT-21A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.001 0.200

Number of Gauges: 2 10% 1000 0.001 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.001 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.002 0.002 0.201

25% 2500 0.003 0.003 0.202

30% 3000 0.007 0.003 0.202

Test Date and Representative 35% 3500 0.013 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.044 0.004 0.203

Date Tested: 45% 4500 0.102 0.005 0.204

50% 5000 0.188 0.005 0.205

55% 5500 0.383 0.006 0.205

Pile Information 56% 5600 0.821 0.006 0.205

Pile ID: PLT-21B 65% 6500 0.007 0.206

Latitude [deg.]: 40.09877 70% 7000 0.008 0.207

Longitude [deg.]: -103.71950 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.815 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 55

Tension Load Test Result for PLT-21B

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.003 0.000 0.200

Number of Gauges: 2 10% 1000 0.005 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.007 0.001 0.200

Load Cell: Dillon ED Jr, 25k 20% 2000 0.010 0.002 0.201

25% 2500 0.013 0.002 0.201

30% 3000 0.017 0.002 0.201

Test Date and Representative 35% 3500 0.023 0.003 0.202

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 40% 4000 0.041 0.003 0.202

Date Tested: 45% 4500 0.083 0.003 0.203

50% 5000 0.148 0.004 0.203

55% 5500 0.205 0.004 0.203

Pile Information 60% 6000 0.280 0.005 0.204

Pile ID: PLT-23A 65% 6500 0.330 0.005 0.204

Latitude [deg.]: 40.09498 70% 7000 0.493 0.005 0.205

Longitude [deg.]: -103.72752 72% 7200 0.856 0.006 0.205

Pile Type: W6x9 80% 8000 0.006 0.205

Pile Embedment Depth [in]: 60 85% 8500 0.007 0.206

Pile Diameter [in]: 5.9 90% 9000 0.007 0.206

Pile Stick-Up [in]: 36 95% 9500 0.007 0.207

Axial Design Load [lbs]: 10,000 100% 10000 0.008 0.207

Pile Area [sq. in]: 2.68 0% 0 0.840 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 25

Tension Load Test Result for PLT-23A

Comments

10/5/2022
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Project Information

Project Name: Pawnee Solar - Phase I Tension Test Results Davisson Offset Limit Lines

Project Location: Morgan County, CO % of Axial Elastic Davisson Offest

Project Number: 21225058 Design Load Deflection Δ (in.) Data (in.) Limit (in.)

Load [lbs.] Gauges #1 & #2   (PL/AE) (0.15+D/120+(PL/AE))

0% 0 0.000 0.000 0.199

Axial Load Test Set Up 5% 500 0.000 0.001 0.200

Number of Gauges: 2 10% 1000 0.000 0.001 0.200

Height of Gauges [in]: 6 15% 1500 0.002 0.002 0.201

Load Cell: Dillon ED Jr, 25k 20% 2000 0.004 0.002 0.201

25% 2500 0.014 0.003 0.202

30% 3000 0.132 0.003 0.202

Test Date and Representative 35% 3500 0.724 0.004 0.203

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 38% 3800 0.841 0.004 0.203

Date Tested: 45% 4500 0.005 0.204

50% 5000 0.005 0.205

55% 5500 0.006 0.205

Pile Information 60% 6000 0.006 0.206

Pile ID: PLT-23B 65% 6500 0.007 0.206

Latitude [deg.]: 40.09498 70% 7000 0.008 0.207

Longitude [deg.]: -103.72752 75% 7500 0.008 0.207

Pile Type: W6x9 80% 8000 0.009 0.208

Pile Embedment Depth [in]: 84 85% 8500 0.009 0.208

Pile Diameter [in]: 5.9 90% 9000 0.010 0.209

Pile Stick-Up [in]: 36 95% 9500 0.010 0.209

Axial Design Load [lbs]: 10,000 100% 10000 0.011 0.210

Pile Area [sq. in]: 2.68 0% 0 0.837 0.000 0.199

Elastic Modulus [ksi]:

Drive Time [sec]: 65

Tension Load Test Result for PLT-23B

Comments

10/5/2022
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Preliminary Geotechnical Engineering Report  
Pawnee Solar – Phase I ■ Morgan County, Colorado 
December 8, 2022 ■ Terracon Project No. 21225058 

 

Lateral Load Graphs 
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Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.227

14% 1,000 0.274

21% 1,500 0.364

Lateral Load Test Set Up 0% 0 0.130

Number of Top Gauges: N/A 21% 1,500 0.414

Number of Bottom Gauges: 2 29% 2,000 0.534

Height of Top Gauges [in]: N/A 36% 2,500 0.739

Height of Bottom Gauges [in]: 6 0% 0 0.333

Height of Applied Load [in]: 24 36% 2,500 0.801

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.002

50% 3,500 1.409

57% 4,000 1.952

Test Date and Representative 0% 0 1.019

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-01A 79% 5,500

Latitude [deg.]: 40.13874 86% 6,000

Longitude [deg.]: -103.73252 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 28

Lateral Load Test Result for PLT-01A

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.103

14% 1,000 0.192

21% 1,500 0.300

Lateral Load Test Set Up 0% 0 0.039

Number of Top Gauges: N/A 21% 1,500 0.337

Number of Bottom Gauges: 2 29% 2,000 0.427

Height of Top Gauges [in]: N/A 36% 2,500 0.524

Height of Bottom Gauges [in]: 6 0% 0 0.081

Height of Applied Load [in]: 24 36% 2,500 0.521

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.616

50% 3,500 0.728

57% 4,000 0.832

Test Date and Representative 0% 0 0.077

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 0.857

Date Tested: 64% 4,500 0.960

71% 5,000 1.079

79% 5,500 1.342

Pile Information 0% 0 0.343

Pile ID: PLT-01B 79% 5,500 1.457

Latitude [deg.]: 40.13874 82% 5,760 1.774

Longitude [deg.]: -103.73252 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 0.651

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 51

Lateral Load Test Result for PLT-01B

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.124

14% 1,000 0.263

21% 1,500 0.428

Lateral Load Test Set Up 0% 0 0.190

Number of Top Gauges: N/A 21% 1,500 0.477

Number of Bottom Gauges: 2 29% 2,000 0.679

Height of Top Gauges [in]: N/A 36% 2,500 1.034

Height of Bottom Gauges [in]: 6 0% 0 0.623

Height of Applied Load [in]: 24 36% 2,500 1.157

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.459

50% 3,500 2.041

57% 4,000

Test Date and Representative 0% 0 1.295

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-04A 79% 5,500

Latitude [deg.]: 40.13367 86% 6,000

Longitude [deg.]: -103.73259 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 18

Lateral Load Test Result for PLT-04A

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.109

14% 1,000 0.232

21% 1,500 0.360

Lateral Load Test Set Up 0% 0 0.089

Number of Top Gauges: N/A 21% 1,500 0.359

Number of Bottom Gauges: 2 29% 2,000 0.492

Height of Top Gauges [in]: N/A 36% 2,500 0.633

Height of Bottom Gauges [in]: 6 0% 0 0.152

Height of Applied Load [in]: 24 36% 2,500 0.685

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.823

50% 3,500 1.002

57% 4,000 1.205

Test Date and Representative 0% 0 0.377

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.287

Date Tested: 64% 4,500 1.468

71% 5,000 1.807

79% 5,500

Pile Information 0% 0 0.621

Pile ID: PLT-04B 79% 5,500

Latitude [deg.]: 40.13367 86% 6,000

Longitude [deg.]: -103.73259 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 28

Lateral Load Test Result for PLT-04B

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.091

14% 1,000 0.223

21% 1,500 0.341

Lateral Load Test Set Up 0% 0 0.163

Number of Top Gauges: N/A 21% 1,500 0.382

Number of Bottom Gauges: 2 29% 2,000 0.516

Height of Top Gauges [in]: N/A 36% 2,500 0.686

Height of Bottom Gauges [in]: 6 0% 0 0.333

Height of Applied Load [in]: 24 36% 2,500 0.758

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.899

50% 3,500 1.168

57% 4,000 1.466

Test Date and Representative 0% 0 0.872

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.628

Date Tested: 64% 4,500 1.950

71% 5,000

79% 5,500

Pile Information 0% 0 1.010

Pile ID: PLT-06A 79% 5,500

Latitude [deg.]: 40.13417 86% 6,000

Longitude [deg.]: -103.71977 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 30

Lateral Load Test Result for PLT-06A

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.106

14% 1,000 0.253

21% 1,500 0.367

Lateral Load Test Set Up 0% 0 0.105

Number of Top Gauges: N/A 21% 1,500 0.399

Number of Bottom Gauges: 2 29% 2,000 0.499

Height of Top Gauges [in]: N/A 36% 2,500 0.642

Height of Bottom Gauges [in]: 6 0% 0 0.160

Height of Applied Load [in]: 24 36% 2,500 0.650

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.773

50% 3,500 0.874

57% 4,000 1.020

Test Date and Representative 0% 0 0.182

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.056

Date Tested: 64% 4,500 1.166

71% 5,000 1.360

79% 5,500 1.871

Pile Information 0% 0 0.555

Pile ID: PLT-06B 79% 5,500

Latitude [deg.]: 40.13417 86% 6,000

Longitude [deg.]: -103.71977 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 58

Lateral Load Test Result for PLT-06B

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.121

14% 1,000 0.255

21% 1,500 0.405

Lateral Load Test Set Up 0% 0 0.166

Number of Top Gauges: N/A 21% 1,500 0.443

Number of Bottom Gauges: 2 29% 2,000 0.561

Height of Top Gauges [in]: N/A 36% 2,500 0.721

Height of Bottom Gauges [in]: 6 0% 0 0.217

Height of Applied Load [in]: 24 36% 2,500 0.798

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.926

50% 3,500 1.101

57% 4,000 1.312

Test Date and Representative 0% 0 0.581

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.438

Date Tested: 64% 4,500 1.596

71% 5,000 1.933

79% 5,500

Pile Information 0% 0 0.831

Pile ID: PLT-07A 79% 5,500

Latitude [deg.]: 40.12172 86% 6,000

Longitude [deg.]: -103.73385 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 66

Lateral Load Test Result for PLT-07A

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.103

14% 1,000 0.245

21% 1,500 0.375

Lateral Load Test Set Up 0% 0 0.140

Number of Top Gauges: N/A 21% 1,500 0.375

Number of Bottom Gauges: 2 29% 2,000 0.504

Height of Top Gauges [in]: N/A 36% 2,500 0.626

Height of Bottom Gauges [in]: 6 0% 0 0.177

Height of Applied Load [in]: 24 36% 2,500 0.645

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.741

50% 3,500 0.852

57% 4,000 0.997

Test Date and Representative 0% 0 0.192

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.037

Date Tested: 64% 4,500 1.121

71% 5,000 1.249

79% 5,500 1.643

Pile Information 0% 0 0.538

Pile ID: PLT-07B 79% 5,500 1.702

Latitude [deg.]: 40.12172 81% 5,700 1.851

Longitude [deg.]: -103.73385 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 0.587

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 77

Lateral Load Test Result for PLT-07B

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.066

14% 1,000 0.236

21% 1,500 0.412

Lateral Load Test Set Up 0% 0 0.197

Number of Top Gauges: N/A 21% 1,500 0.450

Number of Bottom Gauges: 2 29% 2,000 0.611

Height of Top Gauges [in]: N/A 36% 2,500 0.841

Height of Bottom Gauges [in]: 6 0% 0 0.474

Height of Applied Load [in]: 24 36% 2,500 0.921

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.103

50% 3,500 1.385

57% 4,000 1.906

Test Date and Representative 0% 0 1.039

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-09A 79% 5,500

Latitude [deg.]: 40.12149 86% 6,000

Longitude [deg.]: -103.71967 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 27

Lateral Load Test Result for PLT-09A

Comments

10/4/2022
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Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.100

14% 1,000 0.264

21% 1,500 0.388

Lateral Load Test Set Up 0% 0 0.115

Number of Top Gauges: N/A 21% 1,500 0.426

Number of Bottom Gauges: 2 29% 2,000 0.545

Height of Top Gauges [in]: N/A 36% 2,500 0.642

Height of Bottom Gauges [in]: 6 0% 0 0.238

Height of Applied Load [in]: 24 36% 2,500 0.669

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.773

50% 3,500 0.930

57% 4,000 1.049

Test Date and Representative 0% 0 0.225

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.113

Date Tested: 64% 4,500 1.203

71% 5,000 1.347

79% 5,500 1.606

Pile Information 0% 0 0.476

Pile ID: PLT-09B 79% 5,500 1.778

Latitude [deg.]: 40.12149 83% 5,780 1.988

Longitude [deg.]: -103.71967 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 0.649

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 66

Lateral Load Test Result for PLT-09B

Comments

10/4/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.111

14% 1,000 0.285

21% 1,500 0.430

Lateral Load Test Set Up 0% 0 0.224

Number of Top Gauges: N/A 21% 1,500 0.511

Number of Bottom Gauges: 2 29% 2,000 0.676

Height of Top Gauges [in]: N/A 36% 2,500 0.939

Height of Bottom Gauges [in]: 6 0% 0 0.526

Height of Applied Load [in]: 24 36% 2,500 1.045

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.267

50% 3,500 1.579

57% 4,000 2.051

Test Date and Representative 0% 0 1.262

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-12A 79% 5,500

Latitude [deg.]: 40.11489 86% 6,000

Longitude [deg.]: -103.72298 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 25

Lateral Load Test Result for PLT-12A

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.118

14% 1,000 0.225

21% 1,500 0.369

Lateral Load Test Set Up 0% 0 0.131

Number of Top Gauges: N/A 21% 1,500 0.378

Number of Bottom Gauges: 2 29% 2,000 0.501

Height of Top Gauges [in]: N/A 36% 2,500 0.659

Height of Bottom Gauges [in]: 6 0% 0 0.200

Height of Applied Load [in]: 24 36% 2,500 0.700

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.832

50% 3,500 1.010

57% 4,000 1.223

Test Date and Representative 0% 0 0.509

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.334

Date Tested: 64% 4,500 1.462

71% 5,000 1.712

79% 5,500 1.910

Pile Information 0% 0 0.833

Pile ID: PLT-12B 79% 5,500

Latitude [deg.]: 40.11489 86% 6,000

Longitude [deg.]: -103.72298 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 29

Lateral Load Test Result for PLT-12B

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.112

14% 1,000 0.258

21% 1,500 0.373

Lateral Load Test Set Up 0% 0 0.165

Number of Top Gauges: N/A 21% 1,500 0.413

Number of Bottom Gauges: 2 29% 2,000 0.552

Height of Top Gauges [in]: N/A 36% 2,500 0.708

Height of Bottom Gauges [in]: 6 0% 0 0.311

Height of Applied Load [in]: 24 36% 2,500 0.782

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.952

50% 3,500 1.151

57% 4,000 1.360

Test Date and Representative 0% 0 0.652

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.497

Date Tested: 64% 4,500 1.654

71% 5,000 2.010

79% 5,500

Pile Information 0% 0 0.902

Pile ID: PLT-13A 79% 5,500

Latitude [deg.]: 40.11191 86% 6,000

Longitude [deg.]: -103.73310 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 31

Lateral Load Test Result for PLT-13A

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.112

14% 1,000 0.224

21% 1,500 0.333

Lateral Load Test Set Up 0% 0 0.106

Number of Top Gauges: N/A 21% 1,500 0.345

Number of Bottom Gauges: 2 29% 2,000 0.443

Height of Top Gauges [in]: N/A 36% 2,500 0.540

Height of Bottom Gauges [in]: 6 0% 0 0.131

Height of Applied Load [in]: 24 36% 2,500 0.573

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.649

50% 3,500 0.773

57% 4,000 0.892

Test Date and Representative 0% 0 0.236

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 0.921

Date Tested: 64% 4,500 1.031

71% 5,000 1.136

79% 5,500 1.442

Pile Information 0% 0 0.501

Pile ID: PLT-13B 79% 5,500 1.517

Latitude [deg.]: 40.11191 83% 5,800 1.996

Longitude [deg.]: -103.73310 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 1.492

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 53

Lateral Load Test Result for PLT-13B

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.185

14% 1,000 0.435

21% 1,500 0.764

Lateral Load Test Set Up 0% 0 0.496

Number of Top Gauges: N/A 21% 1,500 0.879

Number of Bottom Gauges: 2 29% 2,000 1.298

Height of Top Gauges [in]: N/A 36% 2,500 1.814

Height of Bottom Gauges [in]: 6 0% 0 1.306

Height of Applied Load [in]: 24 36% 2,500 2.010

Load Cell: Dillon ED Jr, 25k 43% 3,000

50% 3,500

57% 4,000

Test Date and Representative 0% 0 1.330

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-15A 79% 5,500

Latitude [deg.]: 40.10891 86% 6,000

Longitude [deg.]: -103.71956 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 20

Lateral Load Test Result for PLT-15A

Comments

10/6/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.109

14% 1,000 0.304

21% 1,500 0.485

Lateral Load Test Set Up 0% 0 0.151

Number of Top Gauges: N/A 21% 1,500 0.525

Number of Bottom Gauges: 2 29% 2,000 0.676

Height of Top Gauges [in]: N/A 36% 2,500 0.890

Height of Bottom Gauges [in]: 6 0% 0 0.347

Height of Applied Load [in]: 24 36% 2,500 0.951

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.179

50% 3,500 1.398

57% 4,000 1.758

Test Date and Representative 0% 0 0.803

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.887

Date Tested: 61% 4,300 1.995

71% 5,000

79% 5,500

Pile Information 0% 0 0.835

Pile ID: PLT-15B 79% 5,500

Latitude [deg.]: 40.10891 86% 6,000

Longitude [deg.]: -103.71956 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 27

Lateral Load Test Result for PLT-15B

Comments

10/6/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.157

14% 1,000 0.336

21% 1,500 0.539

Lateral Load Test Set Up 0% 0 0.249

Number of Top Gauges: N/A 21% 1,500 0.579

Number of Bottom Gauges: 2 29% 2,000 0.738

Height of Top Gauges [in]: N/A 36% 2,500 0.942

Height of Bottom Gauges [in]: 6 0% 0 0.512

Height of Applied Load [in]: 24 36% 2,500 1.015

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.207

50% 3,500 1.486

57% 4,000 1.771

Test Date and Representative 0% 0 0.900

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.899

Date Tested: 64% 4,500 2.063

71% 5,000

79% 5,500

Pile Information 0% 0 0.972

Pile ID: PLT-17A 79% 5,500

Latitude [deg.]: 40.10520 86% 6,000

Longitude [deg.]: -103.72784 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 39

Lateral Load Test Result for PLT-17A

Comments

10/5/2022

0.00

0.50

1.00

1.50

2.00

2.50

0

5
0

0

1
,0

0
0

1
,5

0
0

2
,0

0
0

2
,5

0
0

3
,0

0
0

3
,5

0
0

4
,0

0
0

4
,5

0
0

5
,0

0
0

5
,5

0
0

6
,0

0
0

6
,5

0
0

7
,0

0
0

D
e

fl
e
c

ti
o

n
 (

in
c
h

e
s

)

Lateral Load (lbs.)
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Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.084

14% 1,000 0.252

21% 1,500 0.359

Lateral Load Test Set Up 0% 0 0.088

Number of Top Gauges: N/A 21% 1,500 0.381

Number of Bottom Gauges: 2 29% 2,000 0.491

Height of Top Gauges [in]: N/A 36% 2,500 0.592

Height of Bottom Gauges [in]: 6 0% 0 0.112

Height of Applied Load [in]: 24 36% 2,500 0.643

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.744

50% 3,500 0.867

57% 4,000 1.003

Test Date and Representative 0% 0 0.186

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.050

Date Tested: 64% 4,500 1.155

71% 5,000 1.315

79% 5,500 1.842

Pile Information 0% 0 0.819

Pile ID: PLT-17B 79% 5,500 2.043

Latitude [deg.]: 40.10520 86% 6,000

Longitude [deg.]: -103.72784 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 0.870

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 67

Lateral Load Test Result for PLT-17B

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.115

14% 1,000 0.314

21% 1,500 0.496

Lateral Load Test Set Up 0% 0 0.235

Number of Top Gauges: N/A 21% 1,500 0.522

Number of Bottom Gauges: 2 29% 2,000 0.708

Height of Top Gauges [in]: N/A 36% 2,500 0.930

Height of Bottom Gauges [in]: 6 0% 0 0.464

Height of Applied Load [in]: 24 36% 2,500 1.018

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.259

50% 3,500 1.585

57% 4,000 1.961

Test Date and Representative 0% 0 1.013

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-19A 79% 5,500

Latitude [deg.]: 40.10051 86% 6,000

Longitude [deg.]: -103.73255 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 34

Lateral Load Test Result for PLT-19A

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.095

14% 1,000 0.231

21% 1,500 0.357

Lateral Load Test Set Up 0% 0 0.072

Number of Top Gauges: N/A 21% 1,500 0.377

Number of Bottom Gauges: 2 29% 2,000 0.533

Height of Top Gauges [in]: N/A 36% 2,500 0.605

Height of Bottom Gauges [in]: 6 0% 0 0.124

Height of Applied Load [in]: 24 36% 2,500 0.634

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.746

50% 3,500 0.864

57% 4,000 0.978

Test Date and Representative 0% 0 0.174

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.025

Date Tested: 64% 4,500 1.128

71% 5,000 1.269

79% 5,500 1.606

Pile Information 0% 0 0.497

Pile ID: PLT-19B 79% 5,500 1.719

Latitude [deg.]: 40.10051 81% 5,700 1.994

Longitude [deg.]: -103.73255 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 0.742

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 69

Lateral Load Test Result for PLT-19B

Comments

10/5/2022
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Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.141

14% 1,000 0.348

21% 1,500 0.554

Lateral Load Test Set Up 0% 0 0.273

Number of Top Gauges: N/A 21% 1,500 0.619

Number of Bottom Gauges: 2 29% 2,000 0.797

Height of Top Gauges [in]: N/A 36% 2,500 1.106

Height of Bottom Gauges [in]: 6 0% 0 0.606

Height of Applied Load [in]: 24 36% 2,500 1.207

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.495

50% 3,500 1.973

57% 4,000

Test Date and Representative 0% 0 1.053

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-21A 79% 5,500

Latitude [deg.]: 40.09877 86% 6,000

Longitude [deg.]: -103.71950 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 31

Lateral Load Test Result for PLT-21A

Comments

10/5/2022
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Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.087

14% 1,000 0.212

21% 1,500 0.354

Lateral Load Test Set Up 0% 0 0.107

Number of Top Gauges: N/A 21% 1,500 0.384

Number of Bottom Gauges: 2 29% 2,000 0.507

Height of Top Gauges [in]: N/A 36% 2,500 0.592

Height of Bottom Gauges [in]: 6 0% 0 0.135

Height of Applied Load [in]: 24 36% 2,500 0.627

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.762

50% 3,500 0.887

57% 4,000 1.037

Test Date and Representative 0% 0 0.168

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.107

Date Tested: 64% 4,500 1.202

71% 5,000 1.349

79% 5,500 1.997

Pile Information 0% 0 0.701

Pile ID: PLT-21B 79% 5,500

Latitude [deg.]: 40.09877 86% 6,000

Longitude [deg.]: -103.71950 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 55

Lateral Load Test Result for PLT-21B

Comments

10/5/2022
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Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.101

14% 1,000 0.307

21% 1,500 0.528

Lateral Load Test Set Up 0% 0 0.305

Number of Top Gauges: N/A 21% 1,500 0.557

Number of Bottom Gauges: 2 29% 2,000 0.746

Height of Top Gauges [in]: N/A 36% 2,500 1.044

Height of Bottom Gauges [in]: 6 0% 0 0.598

Height of Applied Load [in]: 24 36% 2,500 1.131

Load Cell: Dillon ED Jr, 25k 43% 3,000 1.433

50% 3,500 1.768

57% 4,000 2.002 Gauge #2 came off reference beam

Test Date and Representative 0% 0 1.173

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000

Date Tested: 64% 4,500

71% 5,000

79% 5,500

Pile Information 0% 0

Pile ID: PLT-23A 79% 5,500

Latitude [deg.]: 40.09498 86% 6,000

Longitude [deg.]: -103.72752 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 60 0% 0

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 25

Lateral Load Test Result for PLT-23A

Comments

10/5/2022
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Lateral Load (lbs.)

Lateral - Gauges at 6-inches above ground surface



Project Information

% of 

Design

Lateral 

Load
Deflection Δ (in.)

Project Name: Pawnee Solar - Phase I Load [lbs.] Gauges #1 & #2

Project Location: Morgan County, CO 0% 0 0.000

Project Number: 21225058 7% 500 0.104

14% 1,000 0.242

21% 1,500 0.362

Lateral Load Test Set Up 0% 0 0.048

Number of Top Gauges: N/A 21% 1,500 0.379

Number of Bottom Gauges: 2 29% 2,000 0.505

Height of Top Gauges [in]: N/A 36% 2,500 0.601

Height of Bottom Gauges [in]: 6 0% 0 0.080

Height of Applied Load [in]: 24 36% 2,500 0.638

Load Cell: Dillon ED Jr, 25k 43% 3,000 0.741

50% 3,500 0.865

57% 4,000 0.985

Test Date and Representative 0% 0 0.180

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 57% 4,000 1.038

Date Tested: 64% 4,500 1.148

71% 5,000 1.288

79% 5,500 1.744

Pile Information 0% 0 0.569

Pile ID: PLT-23B 79% 5,500 1.970

Latitude [deg.]: 40.09498 86% 6,000

Longitude [deg.]: -103.72752 93% 6,500

Pile Type: W6X9 100% 7,000

Pile Embedment Depth [in]: 84 0% 0 0.695

Pile Stick-Up [in]: 36

Lateral Design Load [lbs]: 7,000

Drive Time [sec]: 65

Lateral Load Test Result for PLT-23B

Comments

10/5/2022
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Lateral Load (lbs.)

Lateral - Gauges at 6-inches above ground surface



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.000

Number of Gauges: 2 8% 1,000 0.002

Height of Gauges [in]: 6 12% 1,500 0.002

Load Cell: T32XW-25k 15% 2,000 0.003

19% 2,500 0.004

23% 3,000 0.005

Test Date and Representative 27% 3,500 0.006

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.007

Date Tested: 35% 4,500 0.008

38% 5,000 0.010

42% 5,500 0.012

Pile Information 46% 6,000 0.014

Pile ID: PLT-01C 50% 6,500 0.017

Latitude [deg.]: 40.13874 54% 7,000 0.022

Longitude [deg.]: -103.73252 58% 7,500 0.029

Pile Type: W6x9 62% 8,000 0.049

Pile Embedment Depth [in]: 60 65% 8,500 0.103

Pile Diameter [in]: 5.9 69% 9,000 0.213

Pile Stick-Up [in]: 30 73% 9,500 0.347

Axial Design Load [lbs]: 13,000 77% 10,000 0.567

Pile Area [sq. in]: 2.68 81% 10,500 0.746

Elastic Modulus [ksi]: 85% 11,000

Drive Time [sec]: 36 88% 11,500

92% 12,000

96% 12,500

100% 13,000

39% 5,100 0.744

0% 0 0.729

29,000

Compression Load Test Result for PLT-01C

Compression Test Results

Comments

10/4/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.006

Number of Gauges: 2 8% 1,000 0.013

Height of Gauges [in]: 6 12% 1,500 0.019

Load Cell: T32XW-25k 15% 2,000 0.063

19% 2,500 0.100

23% 3,000 0.113

Test Date and Representative 27% 3,500 0.120

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.126

Date Tested: 35% 4,500 0.135

38% 5,000 0.150

42% 5,500 0.165

Pile Information 46% 6,000 0.208

Pile ID: PLT-06C 50% 6,500 0.318

Latitude [deg.]: 40.13417 54% 7,000 0.499

Longitude [deg.]: -103.71977 58% 7,500 0.669

Pile Type: W6x9 62% 8,000 0.767

Pile Embedment Depth [in]: 60 65% 8,500

Pile Diameter [in]: 5.9 69% 9,000

Pile Stick-Up [in]: 30 73% 9,500

Axial Design Load [lbs]: 13,000 77% 10,000

Pile Area [sq. in]: 2.68 81% 10,500

Elastic Modulus [ksi]: 85% 11,000

Drive Time [sec]: 24 88% 11,500

92% 12,000

96% 12,500

100% 13,000

31% 4,000 0.760

0% 0 0.725

29,000

Compression Load Test Result for PLT-06C

Compression Test Results

Comments

10/4/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.001

Number of Gauges: 2 8% 1,000 0.002

Height of Gauges [in]: 6 12% 1,500 0.003

Load Cell: T32XW-25k 15% 2,000 0.004

19% 2,500 0.005

23% 3,000 0.006

Test Date and Representative 27% 3,500 0.006

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.008

Date Tested: 35% 4,500 0.009

38% 5,000 0.011

42% 5,500 0.013

Pile Information 46% 6,000 0.014

Pile ID: PLT-07C 50% 6,500 0.017

Latitude [deg.]: 40.12172 54% 7,000 0.019

Longitude [deg.]: -103.73385 58% 7,500 0.022

Pile Type: W6x9 62% 8,000 0.026

Pile Embedment Depth [in]: 60 65% 8,500 0.029

Pile Diameter [in]: 5.9 69% 9,000 0.034

Pile Stick-Up [in]: 30 73% 9,500 0.044

Axial Design Load [lbs]: 13,000 77% 10,000 0.070

Pile Area [sq. in]: 2.68 81% 10,500 0.111

Elastic Modulus [ksi]: 85% 11,000 0.161

Drive Time [sec]: 46 88% 11,500 0.237

92% 12,000 0.304

96% 12,500 0.373

100% 13,000 0.458

52% 6,700 0.454

0% 0 0.431

29,000

Compression Load Test Result for PLT-07C

Compression Test Results

Comments

10/5/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.001

Number of Gauges: 2 8% 1,000 0.003

Height of Gauges [in]: 6 12% 1,500 0.004

Load Cell: T32XW-25k 15% 2,000 0.006

19% 2,500 0.008

23% 3,000 0.011

Test Date and Representative 27% 3,500 0.014

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.023

Date Tested: 35% 4,500 0.023

38% 5,000 0.031

42% 5,500 0.045

Pile Information 46% 6,000 0.061

Pile ID: PLT-12C 50% 6,500 0.081

Latitude [deg.]: 40.11489 54% 7,000 0.110

Longitude [deg.]: -103.72298 58% 7,500 0.137

Pile Type: W6x9 62% 8,000 0.167

Pile Embedment Depth [in]: 60 65% 8,500 0.213

Pile Diameter [in]: 5.9 69% 9,000 0.269

Pile Stick-Up [in]: 30 73% 9,500 0.326

Axial Design Load [lbs]: 13,000 77% 10,000 0.478

Pile Area [sq. in]: 2.68 81% 10,500 0.774

Elastic Modulus [ksi]: 85% 11,000

Drive Time [sec]: 21 88% 11,500

92% 12,000

96% 12,500

100% 13,000

42% 5,500 0.764

0% 0 0.728

29,000

Compression Load Test Result for PLT-12C

Compression Test Results

Comments

10/5/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.001

Number of Gauges: 2 8% 1,000 0.004

Height of Gauges [in]: 6 12% 1,500 0.006

Load Cell: T32XW-25k 15% 2,000 0.011

19% 2,500 0.013

23% 3,000 0.017

Test Date and Representative 27% 3,500 0.024

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.038

Date Tested: 35% 4,500 0.067

38% 5,000 0.096

42% 5,500 0.148

Pile Information 46% 6,000 0.211

Pile ID: PLT-15C 50% 6,500 0.268

Latitude [deg.]: 40.10891 54% 7,000 0.350

Longitude [deg.]: -103.71956 58% 7,500 0.412

Pile Type: W6x9 62% 8,000 0.505

Pile Embedment Depth [in]: 60 65% 8,500 0.614

Pile Diameter [in]: 5.9 69% 9,000 0.792

Pile Stick-Up [in]: 30 73% 9,500

Axial Design Load [lbs]: 13,000 77% 10,000

Pile Area [sq. in]: 2.68 81% 10,500

Elastic Modulus [ksi]: 85% 11,000

Drive Time [sec]: 16 88% 11,500

92% 12,000

96% 12,500

100% 13,000

32% 4,200 0.784

0% 0 0.750

29,000

Compression Load Test Result for PLT-15C

Compression Test Results

Comments

10/6/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.003

Number of Gauges: 2 8% 1,000 0.004

Height of Gauges [in]: 6 12% 1,500 0.007

Load Cell: T32XW-25k 15% 2,000 0.034

19% 2,500 0.079

23% 3,000 0.132

Test Date and Representative 27% 3,500 0.159

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.166

Date Tested: 35% 4,500 0.170

38% 5,000 0.176

42% 5,500 0.181

Pile Information 46% 6,000 0.188

Pile ID: PLT-17C 50% 6,500 0.194

Latitude [deg.]: 40.10520 54% 7,000 0.201

Longitude [deg.]: -103.72784 58% 7,500 0.213

Pile Type: W6x9 62% 8,000 0.239

Pile Embedment Depth [in]: 60 65% 8,500 0.444

Pile Diameter [in]: 5.9 69% 9,000 0.671

Pile Stick-Up [in]: 30 73% 9,500 0.762

Axial Design Load [lbs]: 13,000 77% 10,000

Pile Area [sq. in]: 2.68 81% 10,500

Elastic Modulus [ksi]: 85% 11,000

Drive Time [sec]: 46 88% 11,500

92% 12,000

96% 12,500

100% 13,000

29% 3,800 0.755

0% 0 0.733

29,000

Compression Load Test Result for PLT-17C

Compression Test Results

Comments

10/5/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.002

Number of Gauges: 2 8% 1,000 0.003

Height of Gauges [in]: 6 12% 1,500 0.004

Load Cell: T32XW-25k 15% 2,000 0.005

19% 2,500 0.007

23% 3,000 0.008

Test Date and Representative 27% 3,500 0.009

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.011

Date Tested: 35% 4,500 0.014

38% 5,000 0.016

42% 5,500 0.021

Pile Information 46% 6,000 0.026

Pile ID: PLT-21C 50% 6,500 0.031

Latitude [deg.]: 40.09877 54% 7,000 0.042

Longitude [deg.]: -103.71950 58% 7,500 0.092

Pile Type: W6x9 62% 8,000 0.167

Pile Embedment Depth [in]: 60 65% 8,500 0.249

Pile Diameter [in]: 5.9 69% 9,000 0.352

Pile Stick-Up [in]: 30 73% 9,500 0.392

Axial Design Load [lbs]: 13,000 77% 10,000 0.461

Pile Area [sq. in]: 2.68 81% 10,500 0.470

Elastic Modulus [ksi]: 85% 11,000 0.511

Drive Time [sec]: 36 88% 11,500 0.538

92% 12,000 0.567

96% 12,500 0.624

100% 13,000 0.653

50% 6,500 0.643

0% 0 0.622

29,000

Compression Load Test Result for PLT-21C

Compression Test Results

Comments

10/5/2022
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Compression Axial Load (lbs.)

Axial Deflection



Project Information

Project Name: Pawnee Solar - Phase I

Project Location: Morgan County, CO % of Axial

Project Number: 21225058 Design Load Deflection Δ (in.)

Load [lbs.] Gauges #1 & #2

0% 0 0.000

Axial Load Test Set Up 4% 500 0.001

Number of Gauges: 2 8% 1,000 0.001

Height of Gauges [in]: 6 12% 1,500 0.001

Load Cell: T32XW-25k 15% 2,000 0.002

19% 2,500 0.003

23% 3,000 0.003

Test Date and Representative 27% 3,500 0.004

Tested By Terracon Rep: Rachel C. Phoenix, E.I. 31% 4,000 0.005

Date Tested: 35% 4,500 0.007

38% 5,000 0.008

42% 5,500 0.008

Pile Information 46% 6,000 0.009

Pile ID: PLT-23C 50% 6,500 0.010

Latitude [deg.]: 40.09498 54% 7,000 0.012

Longitude [deg.]: -103.72752 58% 7,500 0.013

Pile Type: W6x9 62% 8,000 0.015

Pile Embedment Depth [in]: 60 65% 8,500 0.018

Pile Diameter [in]: 5.9 69% 9,000 0.020

Pile Stick-Up [in]: 30 73% 9,500 0.023

Axial Design Load [lbs]: 13,000 77% 10,000 0.028

Pile Area [sq. in]: 2.68 81% 10,500 0.037

Elastic Modulus [ksi]: 85% 11,000 0.052

Drive Time [sec]: 42 88% 11,500 0.073

92% 12,000 0.102

96% 12,500 0.124

100% 13,000 0.153

50% 6,500 0.147

0% 0 0.131

29,000

Compression Load Test Result for PLT-23C

Compression Test Results

Comments

10/5/2022
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Pawnee I Solar Project • Special Use Permit Application 
Exhibit 8: Maintenance Plan 

 

 
SECTION 4-820 (M). MAINTENANCE OF SOLAR PANELS 
 
The applicant shall provide a statement certifying that the solar panels will be maintained and 
operated in accordance with manufacturer specifications, Owner Environmental Health and 
Safety Plans, applicable Occupational Health and Safety Administration (OSHA) requirements 
to ensure the safety of site personnel and the public, and in a manner that reduces fire risks 
caused by vegetation. 
 
Pawnee Solar LLC is committed to, and hereby certifies that it will, operate and maintain the 

Pawnee I Solar Project in compliance with all manufacturer’s specifications, Owner 

Environmental Health and Safety Protocols, and applicable OSHA requirements in order to 

ensure the safety of site personnel and the general public. Prior to issuance of a construction 

permit by Morgan County, Pawnee Solar LLC will submit an Operations and Maintenance Plan 

that is site-specific and equipment-specific, and which has a goal of meeting all the health, 

safety, and environmental (HSE)-based performance metrics of Pawnee Solar LLC, in 

conformance with applicable Morgan County’s regulations and standards, and in a manner that 

reduces fire hazards in and around the utility-scale solar energy facility. 
 

Before initiation of construction, Pawnee Solar LLC will prepare an Emergency Response Plan 

(ERP) to identify and manage any potential fire risk management. The ERP together with 

Operations and Maintenance Plan will provide the community with the highest level of 

knowledge and preparation to successfully manage fire risk. 
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SECTION 4-820 (I). WATER AND/ OR WIND EROSION CONTROL PLAN 
 
The applicant will provide a plan showing existing and proposed grading for the solar collector 
site. The drainage and erosion control plan shall be accompanied by a description of practices 
that will be utilized to prevent erosion and run-off during construction. If there are any 
modifications to this plan, the applicant will provide a final drainage and erosion control plan 
prior to commencement of construction. 
 
Erosion control and stormwater runoff during construction will be managed in accordance with 
applicable county, state, and federal regulations. The Pawnee I Solar Project will utilize 
standard construction Best Management Practices (BMPs) for mitigating stormwater runoff, soil 
erosion, and sedimentation impacts. A Stormwater Management Plan (SWMP) will be 
developed and implemented to comply with the Construction Stormwater Discharge Permit 
issued by the Colorado Department of Public Health and Environment (CDPHE) prior to 
construction of the Project. Sites that disturb more than one acre require a SWMP and erosion 
control design. 
 
BMPs detailed in the CDPHE-required SWMP may include, but are not limited to: 

• Silt fence or sediment control logs (straw wattle) will be placed surrounding the project-
based land disturbance limits during construction in areas where stormwater runoff may 
exit the project boundary to adjacent lands. This will ensure that any soil erosion and 
sedimentation impacts that is within the project boundary stays within the Project Area. 

• There will be stabilized construction entrances (e.g., geotextile and rock VTC base) at all 
entrance locations to the Project site to ensure that vehicles leaving the site will have 
soils removed from the tires. 

 
Revegetation of disturbed lands, using an appropriate seed mix chosen in consultation with the 
landowner, will securely bind the soil in place to control wind erosion.  
 
Refer to the Preliminary Grading Plan and Preliminary Drainage & Erosion Control Plan (Exhibit 
5) for more details. 
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SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE THE EXPIRATION DATE THEREOF, NOTICE WILL BE
DELIVERED IN ACCORDANCE WITH THE POLICY PROVISIONS.

CANCELLATION

© 1993-2016 ACORD CORPORATION.  All rights reserved.ACORD 27 (2016/03)

The ACORD name and logo are registered marks of ACORD

THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD INDICATED.
NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
EVIDENCE OF PROPERTY INSURANCE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS
SUBJECT TO ALL THE TERMS, EXCLUSIONS AND CONDITIONS OF SUCH POLICIES.  LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

PROPERTY INFORMATION
LOCATION/DESCRIPTION

COVERAGE INFORMATION

COVERAGE / PERILS / FORMS AMOUNT OF INSURANCE DEDUCTIBLE

PHONE
(A/C, No, Ext):

(A/C, No):
FAX E-MAIL

ADDRESS:

AGENCY

THIS EVIDENCE OF PROPERTY INSURANCE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE
ADDITIONAL INTEREST NAMED BELOW. THIS EVIDENCE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE
COVERAGE AFFORDED BY THE POLICIES BELOW.  THIS EVIDENCE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE
ISSUING INSURER(S), AUTHORIZED REPRESENTATIVE OR PRODUCER, AND THE ADDITIONAL INTEREST.

CUSTOMER ID #:
AGENCY

SUB CODE:CODE:

INSURED LOAN NUMBER POLICY NUMBER

TERMINATED IF CHECKED
CONTINUED UNTIL

EXPIRATION DATEEFFECTIVE DATE

THIS REPLACES PRIOR EVIDENCE DATED:

COMPANY

DATE (MM/DD/YYYY)

EVIDENCE OF PROPERTY INSURANCE

REMARKS (Including Special Conditions)

MORTGAGEE

ADDITIONAL INSURED LOSS PAYEE

ADDITIONAL INTEREST
NAME AND ADDRESS

AUTHORIZED REPRESENTATIVE

LOAN #

PERILS INSURED BASIC BROAD SPECIAL

LENDER'S LOSS PAYABLE

04/01/2023

4300 Wilson Boulevard

AES Clean Energy LLC


Arlington, VA  22203

Other deductibles may apply as per policy terms and conditions.

ANY ONE OCCURRENCE, COMBINED SINGLE LIMIT PHYSICAL DAMAGE / BUSINESS INTERRUPTION

ALL RISK PHYSICAL LOSS OR DAMAGE, INCLUDING BOILER EXPLOSION AND MACHINERY BREAKDOWN, BUSINESS 

CN103029124-CE-4/23-22-23

1050 CONNECTICUT AVENUE, SUITE 700

MARSH USA INC.


WASHINGTON, DC  20036-5386

Per Policy

03/01/2022

FLOOD, EARTHQUAKE AND TERRORISM AS DEFINED IN THE ORIGINAL POLICY.

SPECIAL CONDITIONS / OTHER COVERAGES (AS PER ACORD 101)

72112682

National Union Fire Ins Co Pittsburgh PA

1,000,000,000



ACORD 101 (2008/01)
The ACORD name and logo are registered marks of ACORD

© 2008 ACORD CORPORATION.  All rights reserved.

THIS ADDITIONAL REMARKS FORM IS A SCHEDULE TO ACORD FORM,
FORM NUMBER: FORM TITLE:

ADDITIONAL REMARKS

ADDITIONAL REMARKS SCHEDULE Page           of

AGENCY CUSTOMER ID:
LOC #:

AGENCY

CARRIER NAIC CODE

POLICY NUMBER

NAMED INSURED

EFFECTIVE DATE:

BUSINESS INTERRUPTION SUBLIMITS:�

USD 50,000,000 Errors and Omissions; �

USD 50,000,000 Direct Contingent Time Element �

USD 25,000,000 Sue and Labor; �

�

DEDUCTIBLES:�

USD 10,000,000 Valuable Paper; �

30 days Ingress/Egress (limited to 5 statute miles) �

USD 350,000,000 Flood - United States of America (annual aggregate); �

USD 5,000,000 Rental Value; �

cancellation or non-renewal shall be effective.�

2

The mailing of notice as aforesaid shall be sufficient proof of notice and the effective date and hour of cancellation stated in the notice shall become the end of the policy period.  Delivery of such written notice 

As per policy.�

This policy may be canceled at any time at the request of the Insured, or it may be canceled by the Company by mailing to the Insured and to the additional insureds, loss payees, lenders, mortgagees, or other 

2

USD 100,000,000 Newly Acquired Locations; �
USD 100,000,000 Miscellaneous Unscheduled Locations; �

Washington

USD 50,000,000 Demolition and Increased Cost of Construction; �
USD 50,000,000 Debris Removal or 25% of loss, whichever the greater; �

USD 50,000,000 Service Interruption; �
USD 50,000,000 Expediting Expenses; �

SPECIAL CONDITIONS/OTHER COVERAGES�
��

SUBLIMITS:�
�

Evidence of Property Insurance

USD 2,500,000 Land & Water Containment or Pollution Clean up, Removal, & Disposal; �

CN103029124

�

USD 100,000,000 Property in course of construction (excluding installation of Gas Turbine Generators with a generating capacity of greater than 25 MW); �

�

USD 10,000,000 Impounded Water; �

USD 50,000,000 Extra expense or increased cost of working; �

USD 10,000,000 Tenants and Neighbors Liability; �

USD 5,000,000 Fine Art; �

USD 10,000,000 Accounts Receivable; �

The property policies evidenced above contain various sublimits and are subject to Insured's deductibles and specific to various perils covered. If you would like additional information regarding these sublimiits 

USD 675,000,000 Earthquake in the United States (annual aggregate), inclusive of USD 150,000,000 Earthquake as respects AES Clean Energy LLC locations in High Hazard Earthquake zones�

30 days Civil Authority (limited to 5 statute miles) �

USD 1,000,000 Leasehold Interest; �

parties of interest endorsed hereon or indicated on the certificates of insurance issued during the term of this policy, written notice by registered mail stating when, not less than 120 days thereafter, such 

�

USD 2,500,000 Professional and Other Fees; �

MARSH USA INC.�

or deductibles, please contact the Insured. �

either by the Insured or by the Company shall be equivalent to mailing.�

4300 Wilson Boulevard�
AES Clean Energy LLC�

Arlington, VA  22203

USD 2,500,000 Fire Dept. Charges and Extinguishing Expenses; �

�

USD 1,000,000 Computer Systems Non Physical Damage and Data, Programs, or Software combined; �

USD 600,000,000 any one occurrence for an Act or series of Acts of Terrorism, whether TRIPRA or Non-Certified. �

27

NOTICE OF CANCELLATION:�

USD 25,000,000 Transit- Physical Damage; �



 

 

 

 

 

 

EXHIBIT 11 

NOTICE TO MINERAL 

RIGHTS HOLDERS 
 

 

 

 

 

 

 

 

 

 
Pawnee I Solar Energy Collector Facility 
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Exhibit 11. Notice to Mineral Rights Holders 

 

1 

 

 

SECTION 4-820 (F). NOTIFICATION TO MINERAL RIGHTS HOLDERS  
 

Applicant shall notify the individual mineral right holders within the project site in accordance 
with County and statutory notification requirements.  
 
Pawnee Solar LLC will provide the below shown notification (sample included herein for 
illustrative purpose) to current mineral rights holders regarding the proposed surface 
development within the Pawnee I Solar project area. The written notifications will be sent to 
mineral owners listed in Table 1 (see below) via U.S. Postal Service certified mail at least 30 
days prior to the initial public hearing held before the Morgan County Planning and Zoning 
Commission. 

 



Pawnee I Solar Project • Special Use Permit Application 
Exhibit 11. Notice to Mineral Rights Holders 
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Table 1. Mineral Rights Holders in the Pawnee I Solar Project Area 

APN Name Address City, State, Zip 
Section 

# 

1291-230-00-001 
Estate of Bernice Rowena Turner, 
Deceased 

TBD   23 

1291-230-00-001 
Estate of Dorothy Mildred 
Wingartner, Deceased  
c/o Danny Lee Bunczewski 

1515 Bridgewood Dr 
Unit 2 

Florence, SC  29501 23 

1291-230-00-001 
Estate of Ida Mae McClimans, 
Deceased 

TBD 
Fort Morgan, CO 
80701 

23 

1291-230-00-001 
Estate of Roberta Eleanor 
McCulley 

TBD   23 

1291-230-00-001 
Estate of Walter Earl Anderson, 
Deceased 

TBD   23 

1291-260-00-001 
The United States of America 
Colorado Bureau of Land 
Management 

2850 Youngfield Street Lakewood, CO 80215 26 

1291-350-00-001 
1291-260-00-001 
1291-230-00-001 
1291-140-00-001 

Frances F. Huey Trust 
c/o Bruce Huey, Trustee 

615 E. Bijou Avenue 
Fort Morgan, CO 
80701 

35 

1291-350-00-001 
J. Dennis and Doris L. Zweifel 
Trust dated October 12, 1990, 
David D. Zweifel Trustee 

6572 Moore Street Arvada, CO 80004 35 

1291-350-00-001 
1291-260-00-001 
1291-230-00-001 
1291-140-00-001 

Millard I. Huey Trust 
c/o Bruce Huey, Trustee 

615 E. Bijou Avenue 
Fort Morgan, CO 
80701 

35 

1291-350-00-001 
1291-260-00-001 
1291-230-00-001 
1291-140-00-001 

The Estate of Georgia Lou Seward, 
deceased 
c/o Karen J. Seward 

39101 County Road E Yuma, CO 80759 35 

1291-350-00-001 
1291-260-00-001 
1291-230-00-001 
1291-140-00-001 

The Estate of Millicent H. Pletcher, 
deceased, c/o Robert Huey 
Pletcher 

4530 Saulsbury Street Wheatridge, CO 80033 35 
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APN Name Address City, State, Zip 
Section 

# 

1291-350-00-001 
1291-260-00-001 
1291-230-00-001 
1291-140-00-001 

The Estate of Robert Lee Seward, 
aka Robert L. Seward, aka Robert 
Seward, aka Bob Seward, 
deceased, c/o Karen J. Seward 

39101 County Road E Yuma, CO 80759 35 

1291-350-00-001 
The Heirs and Assigns of Florence 
K. Strauss 

TBD   35 
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SECTION 2-380 (G). Property Owners within 1,320 Feet 
 

A list of names and addresses of property owners within thirteen hundred and twenty feet 

(1,320’) of the perimeter of the area where the special use will be located. 

 

Owner Address Parcel Number Account Number 

Cecil, Stephen and Joann 
P.O. Box 102  
Fort Morgan, CO 80701 

129113000001 R010914 

Cecil, Stephen and Joann 
P.O. Box 102  
Fort Morgan, CO 80701 

129114000001 R010915 

Cecil, Stephen and Joann 
P.O. Box 102  
Fort Morgan, CO 80701 

129124000001 R010917 

Glenn Ranch & Cattle 
Company RLLLP 

6432 County Road 19 
Fort Morgan, CO 80701 

129115000001 R010712 

Glenn Ranch & Cattle 
Company RLLLP 

6432 County Road 19 
Fort Morgan, CO 80701 

129102000002 R010832 

Glenn Ranch & Cattle 
Company RLLLP 

6432 County Road 19 
Fort Morgan, CO 80701 

129103000002 R011057 

Huey Ranch Company 
615 E Bijou Avenue 
Fort Morgan, CO 80701 

129111000001 R010911 

Huey Ranch Company 
615 E Bijou Avenue 
Fort Morgan, CO 80701 

129112000002 R010913 

State of Colorado – 
Board of Land 
Commissioners 

1127 Sherman Street, 

Suite 300 

Denver, CO 80203 

129123000900 R802771 
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Account Number R010920 Parcel 129126000001

Assessed To CECIL, STEPHEN & JOANN
P O BOX 40
FORT MORGAN, CO 80701

Legal Description Situs Address

   S: 26 T: 2 R: 57 ALL

Year Tax Interest Fees Payments Balance

Tax Charge

2022 $422.08 $0.00 $0.00 $0.00 $422.08

Total Tax Charge $422.08

Grand Total Due as of 01/10/2023 $422.08

Tax Billed at 2022 Rates for Tax Area 259 - 259 - RE 3

Authority Mill Levy Amount

COUNTY GENERAL FUND 19.4830000 $117.10

ROAD AND BRIDGE FUND 7.5000000 $45.08

SOCIAL SERVICES FUND 2.0000000 $12.02

BRUSH RURAL FIRE DIST 3.5130000 $21.11

RE 3 F M GENERAL FD 27.0840000 $162.78

RE 3 F M M/L OVRD 1.7730000 $10.66

RE 3 F M BOND RED 8.8740000 $53.33

Taxes Billed 2022 70.2270000 $422.08

Values Actual Assessed

GRAZING LAND $22,770 $6,010

Total $22,770 $6,010

**************************TAX LIEN SALE REDEMPTIONS MUST BE PAID BY CASH OR CASHIER’S CHECK***************************

Special taxing districts and the boundaries of such districts may be on file with the County Commissioners, County Clerk, or County

Assessor. Unless specifically mentioned, this statement does not include land or improvements assessed under a separate account

number, personal property taxes, transfer tax or miscellaneous tax collected on behalf of other entities, special or local improvement

district assessments, or manufactured homes.

ROBERT A SAGEL, MORGAN COUNTY TREASURER

231 Ensign St, PO Box 593, Fort Morgan, CO 80701

Phone: 970-542-3518, Fax: 970-542-3520, Email: esale@co.morgan.co.us

Website: morgancounty.colorado.gov

Morgan County Treasurer

Statement of Taxes Due



Account Number R010916 Parcel 129123000001

Assessed To CECIL, STEPHEN & JOANN
P O BOX 40
FORT MORGAN, CO 80701

Legal Description Situs Address

   S: 23 T: 2 R: 57 S1/2

Year Tax Interest Fees Payments Balance

Tax Charge

2022 $211.40 $0.00 $0.00 $0.00 $211.40

Total Tax Charge $211.40

Grand Total Due as of 01/10/2023 $211.40

Tax Billed at 2022 Rates for Tax Area 259 - 259 - RE 3

Authority Mill Levy Amount

COUNTY GENERAL FUND 19.4830000 $58.65

ROAD AND BRIDGE FUND 7.5000000 $22.58

SOCIAL SERVICES FUND 2.0000000 $6.02

BRUSH RURAL FIRE DIST 3.5130000 $10.57

RE 3 F M GENERAL FD 27.0840000 $81.53

RE 3 F M M/L OVRD 1.7730000 $5.34

RE 3 F M BOND RED 8.8740000 $26.71

Taxes Billed 2022 70.2270000 $211.40

Values Actual Assessed

GRAZING LAND $11,390 $3,010

Total $11,390 $3,010

**************************TAX LIEN SALE REDEMPTIONS MUST BE PAID BY CASH OR CASHIER’S CHECK***************************

Special taxing districts and the boundaries of such districts may be on file with the County Commissioners, County Clerk, or County

Assessor. Unless specifically mentioned, this statement does not include land or improvements assessed under a separate account

number, personal property taxes, transfer tax or miscellaneous tax collected on behalf of other entities, special or local improvement

district assessments, or manufactured homes.

ROBERT A SAGEL, MORGAN COUNTY TREASURER

231 Ensign St, PO Box 593, Fort Morgan, CO 80701

Phone: 970-542-3518, Fax: 970-542-3520, Email: esale@co.morgan.co.us

Website: morgancounty.colorado.gov

Morgan County Treasurer

Statement of Taxes Due



Account Number R010915 Parcel 129114000001

Assessed To CECIL, STEPHEN & JOANN
P O BOX 40
FORT MORGAN, CO 80701

Legal Description Situs Address

   S: 14 T: 2 R: 57 ALL

Year Tax Interest Fees Payments Balance

Tax Charge

2022 $418.56 $0.00 $0.00 $0.00 $418.56

Total Tax Charge $418.56

Grand Total Due as of 01/10/2023 $418.56

Tax Billed at 2022 Rates for Tax Area 259 - 259 - RE 3

Authority Mill Levy Amount

COUNTY GENERAL FUND 19.4830000 $116.12

ROAD AND BRIDGE FUND 7.5000000 $44.70

SOCIAL SERVICES FUND 2.0000000 $11.92

BRUSH RURAL FIRE DIST 3.5130000 $20.94

RE 3 F M GENERAL FD 27.0840000 $161.42

RE 3 F M M/L OVRD 1.7730000 $10.57

RE 3 F M BOND RED 8.8740000 $52.89

Taxes Billed 2022 70.2270000 $418.56

Values Actual Assessed

GRAZING LAND $22,490 $5,940

FARM/RANCH
WASTE LAND

$70 $20

Total $22,560 $5,960

**************************TAX LIEN SALE REDEMPTIONS MUST BE PAID BY CASH OR CASHIER’S CHECK***************************

Special taxing districts and the boundaries of such districts may be on file with the County Commissioners, County Clerk, or County

Assessor. Unless specifically mentioned, this statement does not include land or improvements assessed under a separate account

number, personal property taxes, transfer tax or miscellaneous tax collected on behalf of other entities, special or local improvement

district assessments, or manufactured homes.

ROBERT A SAGEL, MORGAN COUNTY TREASURER

231 Ensign St, PO Box 593, Fort Morgan, CO 80701

Phone: 970-542-3518, Fax: 970-542-3520, Email: esale@co.morgan.co.us

Website: morgancounty.colorado.gov

Morgan County Treasurer

Statement of Taxes Due



Account Number R010922 Parcel 129135000001

Assessed To CECIL, STEPHEN & JOANN
P O BOX 40
FORT MORGAN, CO 80701

Legal Description Situs Address

   S: 35 T: 2 R: 57 ALL

Year Tax Interest Fees Payments Balance

Tax Charge

2022 $422.08 $0.00 $0.00 $0.00 $422.08

Total Tax Charge $422.08

Grand Total Due as of 01/10/2023 $422.08

Tax Billed at 2022 Rates for Tax Area 259 - 259 - RE 3

Authority Mill Levy Amount

COUNTY GENERAL FUND 19.4830000 $117.10

ROAD AND BRIDGE FUND 7.5000000 $45.08

SOCIAL SERVICES FUND 2.0000000 $12.02

BRUSH RURAL FIRE DIST 3.5130000 $21.11

RE 3 F M GENERAL FD 27.0840000 $162.78

RE 3 F M M/L OVRD 1.7730000 $10.66

RE 3 F M BOND RED 8.8740000 $53.33

Taxes Billed 2022 70.2270000 $422.08

Values Actual Assessed

GRAZING LAND $22,770 $6,010

Total $22,770 $6,010

**************************TAX LIEN SALE REDEMPTIONS MUST BE PAID BY CASH OR CASHIER’S CHECK***************************

Special taxing districts and the boundaries of such districts may be on file with the County Commissioners, County Clerk, or County

Assessor. Unless specifically mentioned, this statement does not include land or improvements assessed under a separate account

number, personal property taxes, transfer tax or miscellaneous tax collected on behalf of other entities, special or local improvement

district assessments, or manufactured homes.

ROBERT A SAGEL, MORGAN COUNTY TREASURER

231 Ensign St, PO Box 593, Fort Morgan, CO 80701

Phone: 970-542-3518, Fax: 970-542-3520, Email: esale@co.morgan.co.us

Website: morgancounty.colorado.gov

Morgan County Treasurer

Statement of Taxes Due
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SECTION 4-820 (H). WATER SYSTEM 
 
If the proposed solar collector facility includes uses that must be served by water, the 
application shall describe the water source and sufficiency of the water supply for the solar 
collector facility, including decreed or conditional water rights. If a well is required, the applicant 
shall obtain the necessary permit from the State of Colorado Office of the State Engineer.    
 
Electric power generation from solar energy requires no industrial consumption of water, 
however, there will be an onsite Operations and Maintenance (O&M) building for use by field 
personnel and to store equipment. Water will be provided to the building via cistern and septic 
for wastewater. In the event that the land under the building can be acquired through purchase 
from the landowner, alternatives would then include the drilling of a well to provide potable water 
to the building. 
 

Water will be required during the construction of the Project for road construction related dust 
control. Pawnee I Solar Project will comply with county, state, and federal standards when 
procuring and consuming water onsite for both construction activities and ongoing O&M building 
service. All water will be purchased commercially through taps or wells and will be transported 
to the Project site via trucks and stored in aboveground storage tanks. 
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SECTION 4-820 (G). SEPTIC SYSTEM 
 
If the proposed solar collector facility includes uses that must be served by a septic system, the 
applicant shall comply with applicable County requirements. The applicant shall provide a 
statement certifying that the septic system for the solar collector will comply with applicable 
County, State, and Federal requirements. 
 
An onsite septic system will be necessary for the approximately 1,020-square foot operations 
and maintenance (O&M) building at the Pawnee I Solar Project site. As part of the 
construction/building permit associated process, Pawnee Solar LLC will comply with all county, 
state, and federal standards associated with the septic system.   
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SECTION 4-820 (D). UTILITY INTERCONNECTION OR CROSSING 
 
The applicant will provide certification of intent to enter into an interconnection agreement and 
crossing agreement(s) to/with applicable utilities. 
 
The Pawnee I Solar Project is expected to interconnect to Public Service Company of Colorado- 
Xcel Energy’s planned Colorado Power Pathway at the new Canal Crossing substation located 
directly adjacent to the Project Area on the northeast side. In September 2022, Morgan 
County’s Board of County Commissioners approved Public Service Company of Colorado’s 
1041 Permit application for a Major Facility of a Public Utility to construct and operate a 
transmission line and proposed new substation (Canal Crossing substation) in a portion of the 
Colorado’s Power Pathway located in Morgan County.   
 
The Pawnee I Solar Project would enter Xcel Energy’s spring 2023 Resource Solicitation 
Cluster. Once the Energy Resource Planning decision is made, a feasibility study will become 
available in the third quarter of 2023. A copy of the feasibility study will be made available to the 
Morgan County at that time.    
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SECTION 4-820 (K). ROAD AGREEMENT 

If any County roads will be used during construction of a solar collector facility for the purpose of 
transporting parts, materials and/or equipment, the applicant shall enter into a road agreement 
with the County. The roads agreement shall comply with Section 4-825 and shall also include 
the following:    

(1) A map showing which County roads will be used during construction.

(2) A pre-construction baseline survey of County roads to be used during construction to
document their pre-construction condition. The applicant is responsible for obtaining and
paying for the costs of the baseline survey.

(3) A mitigation plan to address traffic congestion and potential impacts to County roads to
be used during construction.

(4) A legally binding agreement between the applicant and the County that requires the
applicant to return any County roads to their pre-construction baseline condition.

Pawnee Solar LLC will, at the appropriate time prior to the start of construction, enter into a 
Road Use Agreement with Morgan County which will document the pre-construction road 
conditions and commit to repair damage to County roads caused during construction of the 
Project so that roads will be restored to their pre-construction conditions. All potential adverse 
impacts-based mitigation measures, specifically related to traffic impacts, have been disclosed 
in the Environmental Impact Analysis section of this SUP application (Exhibit 2). 

The main Project entrance is proposed along County Road K in Morgan County. Based on a 
pre-construction baseline survey of applicable County roads to be used during construction, 
Pawnee Solar LLC will be responsible for any road repairs and/or improvements consistent with 
the Road Use Agreement. Fugitive dust generated on access roads during construction would 
be managed through the application of either water or dust control chemicals and would be 
addressed in the Road Use Agreement. 

Pawnee Solar LLC will consult with the Morgan County Road and Bridge Department to plan 
and design final transportation routing to avoid or minimize, to the extent practical, safety issues 
associated with the use of approved haul routes. Following construction, Pawnee Solar LLC will 
repair damage to the approved haul routes sustained during construction of the Pawnee I Solar 
Project to a condition equal to the existing roadway conditions prior to construction, consistent 
with the Road Use Agreement to be negotiated with Morgan County. Pawnee Solar LLC will 
document road conditions using pre- and post-construction surveys using video and/or 
photographs to evaluate the damages. 
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SECTION 4-820 (N). ADDITIONAL INFORMATION AND WAIVERS 
 
The County may request additional information that may be required to evaluate the proposed 
solar collector facility. The County may waive or alter any of these minimum requirements if they 
are determined to be inappropriate or unnecessary to determining if the application satisfied 
applicable standards. 
 
The following waivers are being requested related to setbacks associated with the Solar 
Collector Facility Regulations Solar Collector Facility Standards (4-825):  

• Pawnee Solar LLC respectfully requests a waiver from the minimum setback along 
section lines within the project boundary for county roads not yet in existence 

• Pawnee Solar LLC respectfully requests a waiver from the 70-foot minimum setback 
from all property lines interior to the project. The Pawnee Solar Project is sited over 
existing parcel lines owned by a single property owner (refer to Exhibit 1 for a list of 
parcel numbers). It is standard practice for utility-scale solar energy facilities to span 
existing property lines; and Pawnee Solar LLC has been coordinating with the landowner 
during the project siting and planning process. 
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