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1.0  INTRODUCTION 

The South Dakota Department of Environment & Natural Resources (SDDENR) 
Construction General Permit (CGP) includes provisions for development of a 
Stormwater Pollution Prevention Plan (SWPPP) to maximize potential benefits of 
pollution prevention and sediment and erosion control measures at construction sites.  
A copy of CGP No. SDR 100000 is included in Appendix A of this document.  
 
Otter Tail is planning to build a simple cycle power plant at Astoria, South Dakota. Total 
acreage of the project and total disturbed acreage is 17.0 acres. Appendix C shows the 
general location of the proposed construction.  
 
Astoria storm sewer system consisting of multiple storm drain inlets, manholes and 
sewer piping, vegetated swales and culverts  will be installed to convey runoff to a 
sediment basin. Soil disturbing activities will include: clearing and grubbing; installing 
stabilized construction exits; installing temporary erosion and sediment controls; 
grading; excavation for the sediment basin, storm drain inlets, underground utilities, 
building foundations; construction of roads; and preparation for final seeding, mulching, 
and landscaping. 

2.0   SWPPP COORDINATOR AND DUTIES 

The construction site SWPPP coordinator for the project will be Keith Kelly of Otter Tail 
Power Company. The SWPPP coordinator has been trained in Stormwater Pollution 
Prevention. Duties of the SWPPP coordinator include but are not limited to the 
following: 
 

• Implement the SWPPP and maintain a copy of the plan in a location where it is 
readily available;  

• Post and maintain Construction Site Notice, located in Appendix A, in a location 
where it is readily available for viewing by the general public;  

• Identify potential pollutant sources and necessary erosion and/or sediment 
controls;  

• Identify the locations of all erosion and/or sediment controls on the site map;  
• Ensure that the site map is up to date at all times; 
• Conduct or oversee inspections and monitoring activities; and 
• Retain inspection reports with the plan. 

 
The SWPPP coordinator is also responsible for recording dates when: 
 

• Major grading activities occur; 
• Construction activities temporarily or permanently cease on a portion of the site; 

and 
• Stabilization measures are initiated, see the form provided in Appendix E. 
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3.0   FACILITY DESCRIPTION 

3.1 Site Location 

Astoria Station is located in Section 22, Township 113 North, Range 48 west, Deuel 
County, South Dakota. Physical address of the project is 19333 482nd Avenue, Astoria, 
SD 57213. See the general location map located in Appendix C.  

3.2 Construction Activities 

Silt fence, stabilized construction exit, storm sewer, and vegetated ditches/swales will 
be installed to convey runoff to a sediment basin. Soil disturbing activities will include: 
clearing and grubbing; installing temporary erosion and sediment controls; grading; 
excavation for the sediment basin, storm drain inlets, underground utilities, building 
foundations; construction of roads; and preparation for final seeding and mulching. 

3.3 Waters 

The site plans located in Appendix C show the project location. Unnamed wetlands are 
located adjacent to the site. No adverse impacts to these bodies of water are 
anticipated. 
 
This project is not located within a Municipal Separate Storm Sewer System (MS4). 
Construction-related land clearing will be limited to the project site.  Best engineering 
practices for erosion control will be employed to reduce the potential for sediment 
transport by surface water flows to local streams and/or any potential groundwater 
recharge areas during heavy rainfall events. 

3.4 Soils 

Geotechnical exploration and testing was performed by Braun Intertec during month of 
July and August of 2018. Geotechnical report is provided in Appendix F. 

3.5 Construction Types 
 
The overall sequence of construction activities can be divided into three general 
periods:  
 

• Site preparation; 
• Construction; and 
• Post-construction maintenance.  

 

Site preparation consists of: 
 

• Installing temporary erosion and sedimentation controls; 
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• Clearing and grubbing;  
• Topsoil stripping; 
• Site grading; and 
• Installing construction access roads as needed.  

 
Post-construction maintenance activities include: 

 
• Stabilizing areas disturbed by construction; and 
• Removing all temporary sediment and erosion controls. 

 
Construction is scheduled to begin in June 2019 and end in November 2020. 

3.6 Site Maps 

The site maps in Appendix C show the following: 
 

• Construction site,  
• Receiving water, 
• Drainage patterns, and approximate slopes after major construction,  
• Areas of soil disturbance, 
• Locations of all major structural and non-structural controls either planned or in 

place, 
• Locations of stabilization practices (will be plotted when installed), 
• Surface waters (including wetlands) either adjacent or in close proximity 
• Vehicle entrance and exit locations, and 
• Pollutant generating activities 

 
As mentioned in section 2.0, the SWPPP coordinator is responsible for making any 
adjustments or modifications, based on actual site conditions, to the erosion controls 
and their locations.  Any adjustments or modifications will be recorded on the site maps 
that accompany the SWPPP. S&L will incorporate any changes to the BMP plans as 
needed following regular inspections of the Project Site. 

4.0  IDENTIFICATION OF POTENTIAL STORMWATER CONTAMINANTS 

The primary pollutant source for the project is sediment from disturbed soil within the 
construction area. Construction activity will be managed to reduce erosion, 
sedimentation  and accumulation of soils in the surrounding watershed.  The following 
soil-disturbing activities are anticipated: 
 

• Clearing and grubbing; and 
• Grading the construction site 
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Potential non-sediment pollutants within the construction area may come from vehicle 
fluids such as gasoline, oil, transmission fluid, grease, antifreeze, etc., but are not 
anticipated to be components of any stormwater that is discharged from the site.  
  

5.0 STORMWATER MANAGEMENT CONTROLS 

The purpose of this section is to identify the types of temporary and permanent erosion 
and sediment controls that will be used during construction activities.  The controls will 
provide soil stabilization for disturbed areas and structural controls to divert runoff and 
remove sediment.  This section will also address control of other potential stormwater 
pollutant sources such as waste disposal, control of vehicle traffic, and sanitary waste 
disposal. 

5.1  Temporary and Permanent Erosion Control Practices 

The SWPPP coordinator is responsible for making sure that the construction contractor 
is implementing all measures necessary to prevent the erosion of soil within the 
construction limits and prevent pollutant discharges. 
 
The SWPPP coordinator is responsible for making sure the construction contractor 
adjusts or modifies the erosion controls and their locations, based upon actual field 
conditions.  All measures necessary shall be implemented to prevent the erosion of soil 
within the limits of construction and to prevent pollutant discharges.  To ensure permit 
compliance, the site maps will be updated as the work progresses to show the actual 
erosion and sedimentation control locations.   
 
For this project, it is anticipated that the proper implementation and maintenance of silt 
fences will be sufficient to control most of the potential erosion from any anticipated 
storm events.  All silt fences (or any other necessary alternative erosion control devices) 
will be installed and functional prior to beginning construction activities in the affected 
area. Upon determination that an erosion control measure is not functioning properly or 
is determined to be inadequate, repairs and/or additional erosion control measures will 
be implemented prior to the next rainfall event. If it is not practicable to modify the 
inadequate control measure prior to the next rainfall event, this reason will be 
documented in the SWPPP. When BMPs are intentionally disabled, run-over, or 
otherwise rendered ineffective, they will be replaced or corrected immediately. 
 
The erosion and sedimentation control implementation strategy is to prevent or reduce 
the amount of pollutants (typically sediment) from entering stormwater runoff.  The 
decision to install sediment barriers will be made based on specific evaluations of the 
work sites and will target loose soil and low points in a manner to control the discharges 
and limit soil loss.  On flat grades where the disturbed ground is buffered by undisturbed 
vegetation on the project site, there is only a limited need for sediment barriers, 
generally at the local low points.  
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Temporary Stormwater Controls and Stabilization Practices: 
 
This project will use the following temporary controls and stabilization practices: 

 
• Sediment Barriers: Project will utilize primarily silt fences. Straw bale erosion 

check for swale/ditch/inlet, and stabilized construction entrances will be installed 
as needed. 

• Temporary Stabilization: Primarily re-seeding will occur immediately when 
ground disturbing activities will cease for at least fourteen (14) days. 

• Vegetated Buffers: Uncleaned zones adjacent to the project site will be utilized 
when feasible; if deemed unfeasible, appropriate controls will be used in place of 
the buffers  

 
Permanent Stormwater Controls and Stabilization Practices: 
 
Permanent controls will rely on native vegetation to finally stabilize the areas disturbed 
by construction.  Assuming the root systems of the original vegetation remain viable 
after clearing, this vegetation is expected to return once construction traffic has stopped.  
It is expected that the original vegetation will require at least one growing season to                
re-establish.  Disturbed areas where the original vegetation does not return will be 
stabilized using native grasses and/or plants as stipulated in the project clearing 
specifications. 
 
The sediment basin will be constructed in the north side of the construction site to 
remove sediment from stormwater runoff. The basin will be designed to meet South 
Dakota Drainage Manual criteria. The basin will drain—through a riser pipe open at 
the top with a trash rack and outlet pipe with anti-seep collars—to a riprap spillway 
leading to a level spreader, which will discharge to the wetland. The slopes of the 
basin will be stabilized using seeded topsoil. Influent to the basin will be supplied by a 
stormwater pipe on the south end of the basin as well as two culverts, one each at the 
southeast and southwest portions of the basin. The sediment basin will be converted 
to a permanent detention basin following completion of construction activities at the 
site. 
 
Stabilization measures will be initiated “immediately” or as soon as practicable, but no 
later than the end of the following working day in portions of the site where construction 
activities will temporarily or permanently cease for fourteen (14) days. Stabilization 
activities will be complete no later than fourteen (14) calendar days after earth 
disturbing activities have ceased. After the construction activities are complete and the 
disturbed areas are stabilized, the erosion and sedimentation controls will be removed. 
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5.2 Other Pollution Prevention Controls 

• Off-Site Tracking – The  construction site including entrances and staging areas 
will be cleaned regularly to keep them clear of materials, debris, and trash. 

• Dust Control/Soil Compaction – The minimum amount of water necessary for 
dust control/soil compaction will be used. There will not be any runoff from water 
used for this purpose.  

• Waste Disposal – All solid waste from the site must be properly removed and 
disposed of in accordance with SDDENR regulations.  If welding rods are used 
the waste will be collected and disposed of properly.  Any vehicle leaks on site 
shall be cleaned up and the waste shall be disposed of properly.  

• State/local waste disposal – Sanitary  sewer and septic system regulations are 
not applicable to this project.  Where necessary and appropriate, portable toilets 
will be located for collection of sanitary wastes.  Corresponding sanitary waste 
disposal will be accomplished in accordance with applicable local/state 
ordinances. 

• Spill Prevention and Response – Currently there is no intention of utilizing any 
hazardous substance or store reportable quantities of oil/gas onsite. However, if 
a situation does occur that such materials are kept onsite, appropriate spill 
prevention and response measures will be implemented at that time. When 
conducting stormwater inspections, the SWPPP coordinator will inspect for any 
potential spills, leaks, or other releases that may occur.  

 
Pollution Sources Other Than Construction: 
 
Concrete truck wash out water shall be discharged to a leak proof containment or pit at 
the construction site where structural controls have been established to prevent wash 
water leaving the project site. A sign will be erected adjacent to the washout area 
directing personnel to use the washout area for concrete disposal and washout wastes. 
Discharges are limited to land disposal of wash out water from concrete trucks. 
Generally, the concrete washout areas are located near stabilized construction 
entrances and exits. Concrete washout containment practices will be transported along 
the line as needed throughout construction. These location changes will be updated on 
the SWPPP during construction. These areas have been identifies on the detailed site 
maps included in Appendix C.  

5.3 Approved State or Local Plans 

The criteria listed in this SWPPP are consistent with State and local requirements. 
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6.0 MAINTENANCE/INSPECTION PROCEDURES 

6.1 Inspections and Maintenance 

Visual inspections of the disturbed areas that have not been stabilized, storage areas, 
structural control measures, vehicle entrance and exit sites, and the cleared and graded 
areas of the construction site will be performed at least once every 14 calendar days 
and within 24 hours after a significant rainfall event (0.5 inches or more). Inspection 
frequency may be reduced to the following schedule given the respective conditions are 
applicable: 

• Once every month; applicable  when site is temporarily stabilized, finally
stabilized, or winter conditions are present

• Once every month and within 24 hours of significant rainfall event (0.5 inches or
more); applicable when site is within a drought stricken area. Drought conditions
will be  determined using the National Oceanic and Atmospheric Administration’s
U.S. Season Drought Outlook; the maps illustrating drought conditions can also
be found online at:
http://www.cpc.ncep.noaa.gov/products/expert_assessment/seasonal_drought.html

The frequency of a site inspection will ONLY be changed at the start of each month and 
will be noted on the site inspection form. Reasoning for changes to site inspection 
frequency will also be given on the site inspection form. Inspections will be conducted 
by the SWPPP coordinator.  The inspection will verify that the BMPs are in good 
condition and are functioning properly.   

The following inspection and maintenance practices will be used to maintain erosion 
and sediment controls: 

• Built-up sediment will be removed from silt fencing when it has reached one-third
the height of the fence;

• Silt fences will be inspected for depth of sediment, tears, fabric attachment to the
fence posts, and to see that the fence posts are firmly in the ground;

• Straw bales degrade, especially when exposed to moisture.  Rotting bales will
need to be replaced on a regular basis. Replace or repair damaged bales as
needed.

• Temporary and permanent seeding will be inspected for bare spots, washouts,
and healthy growth; and

• Any stabilized construction entrances will be inspected for sediment tracked on
roads, clean gravel, and to make sure that any culverts beneath the entrance are
working and that all traffic use the stabilized entrances when accessing the site.

If existing BMPs are modified or if additional BMPs are needed, an implementation 
schedule must be described in the inspection report, and if practicable, those changes 
will be implemented before the next storm event. 
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Completed forms will be maintained with the SWPPP during the entire construction 
project.  Following construction, the SWPPP, including the completed inspection forms, 
should be sent to Otter Tail Power Environmental Services to be maintained for a period 
of three years as required in the CGP. 
 
The SWPPP will be amended whenever: 
 

• There is a change in design, construction, operation, or maintenance that has a 
significant effect on the discharge of pollutants to the waters of the State that has 
not been addressed in the SWPPP; or 

• Inspections or investigations by site operators, local, state or federal officials 
indicate the SWPPP is proving ineffective in eliminating or significantly 
minimizing pollutants, or otherwise not achieving the general objectives of 
controlling pollutants in storm water discharges associated with construction 
activity; or 

• There is a change in the SWPPP Coordinator or SWPPP Inspector. 
 
Should an amendment be required, the SWPPP coordinator shall contact Otter Tail 
Environmental Services to amend the plan and note the revision in Appendix D on the 
SWPPP Amendments Form.  
 
All individuals other than the SWPPP Coordinator that are responsible for the following 
will receive appropriate stormwater training from the SWPPP Coordinator prior to 
conducting any such activities:  
 

• Personnel who are responsible for the design, installation, maintenance, and/or 
repair of stormwater controls, including pollution prevention measures;  

• Personnel who are responsible for taking corrective actions as required.  

6.2 SWPPP Coordinator/Inspector Qualifications 

The SWPPP coordinator, Keith Kelly has been involved in numerous construction 
projects and is knowledgeable in the requirements of South Dakotas’ General 
Construction Storm Water Permit.  

7.0 Eligible Non-Stormwater Discharge(s) 

The following non-stormwater discharges are expected from this site:  
 
        Fire hydrant flushing 
_____Waters used to wash vehicles where detergents are not used 
        Potable water sources including waterline flushing 
        Routine external building wash down which does not use detergents 
        Pavement wash-waters where spills or leaks of toxic or hazardous materials  
 have not occurred (unless all spilled material has been removed) and  
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APPENDIX A 

SDDENR CONSTRUCTION GENERAL PERMIT (SDR 100000) 



 

 

 

Permit Number: SDR100000 

 

 

 

 

SOUTH DAKOTA DEPARTMENT OF ENVIRONMENT 

AND NATURAL RESOURCES 

 
 

General Permit Authorizing Stormwater Discharges  

Associated with Construction Activities 

Under the South Dakota Surface Water Discharge System 
 

 

In compliance with the provisions of the South Dakota Water Pollution Control Act and the 

Administrative Rules of South Dakota (ARSD), Article 74:52, owners and operators of 

stormwater discharges from construction activities, located in the state of South Dakota are 

authorized to discharge in accordance with the conditions and requirements set forth herein.  

 

This General Permit shall become effective on April 1, 2018.  

 

General permit coverage for the [PERMITTEE] shall become effective [EFFECTIVE 

DATE]. 

 

This General Permit and the authorization to discharge shall expire at midnight, March 31, 

2023. 
 

 

 

Signed this 23rd day of March, 2018, 

  

 

 

 

 

Authorized Permitting Official 

 

Steven M. Pirner 
Secretary 

Department of Environment and Natural Resources  

Note:  This page will be replaced with a 

copy containing the assigned 

permit number once coverage has 

been authorized.  
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1.0 DEFINITIONS 

 

ARSD – Administrative Rules of South Dakota. 

Best Management Practices (BMPs) – the schedules of activities, prohibitions of practices, 

maintenance procedures, and other management practices to prevent or reduce the discharge of 

pollutants from the construction site. BMPs also include treatment requirements, operating 

procedures, and practices to control construction site runoff, spillage or leaks, sludge or waste 

disposal, or drainage from raw material storage.  

Borrow Areas – the areas where materials are dug for use as fill, either onsite or offsite.  

Commencement of Construction Activities – the initial disturbance of soils (or ‘breaking 

ground’) associated with clearing, grading, or excavating activities or other construction-related 

activities (e.g., stockpiling of fill material).  

Construction Site – the land or water area where construction activities will occur and where 

control measures will be installed and maintained. The construction site includes construction 

support activities, which may be located at a different part of the property from where the 

primary construction activity will take place, or on a different piece of property altogether. The 

construction site is often a smaller subset of the lot or parcel within which the project is taking 

place.  

Construction Site Washout – as used in this general permit, refers to any wash waters derived 

from the cleaning of construction trucks and/or equipment including, but not limited to, concrete, 

mortar, grout, stucco, form release oils, paints, curing compounds, and other construction 

materials. 

Construction Support Activity – a construction-related activity that specifically supports the 

construction activity and can include activities associated with concrete or asphalt batch plants, 

equipment staging yards, materials storage areas, excavated material disposal areas, and borrow 

areas.  

Construction Waste – discarded material including, but not limited to, packaging materials, 

scrap construction materials, masonry products, timber, steel, pipe, electrical cuttings, plastics, 

and Styrofoam.  

Control Measures – as used in this general permit, refer to any best management practice or 

other method, including narrative effluent limits, used to minimize erosion and sedimentation, 

and thereby prevent or reduce the discharge of pollutants to surface waters of the state.  

Corrective Action – as used in this general permit, refers to any action taken to (1) repair, 

modify, or replace any control measure used at the site; (2) clean up and dispose of spills, 

releases, or other deposits found on the site; or (3) remedy a permit violation.  

Dewatering – the act of draining or pumping rain water, ground water, or surface waters from 

building foundations, vaults, trenches, and other areas of the construction site. 
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Discharge – the addition of any pollutant or combination of pollutants to surface waters of the 

state from any point source.  

Earth-Disturbing Activities – as used in this general permit, means actions taken to alter the 

existing vegetation and/or underlying soil of a site.  

Effective Operating Condition – as used in this general permit, means a control measure is kept 

in effective operating condition if it has been implemented and maintained in such a manner that 

it is working as designed to minimize pollutant discharges.   

Final Stabilization – on areas not covered by permanent structures, means either (1) vegetation 

has been established that provides a uniform (e.g., evenly distributed, without large bare areas) 

perennial vegetative cover with a density of 70 percent of the natural background vegetative 

cover, (2) permanent non-vegetative stabilization methods have been implemented to provide 

effective cover for exposed portions of the site, or (3) disturbed portions of a construction site on 

land used for agricultural purposes must be returned to pre-construction agricultural use. 

Historic Property – any building, structure, object, district, area, or site that is significant in the 

history, architecture, archaeology, paleontology, or culture of the state, its communities or the 

nation as stated in SDCL 1-19A-2. 

Infeasible – as used in this general permit, means not technologically possible or not 

economically practicable and achievable in light of best industry practices.  

Larger Common Plan of Development or Sale – a contiguous area where multiple separate 

and distinct land disturbing activities may be taking place at different times, on different 

schedules, but under one proposed plan. “One plan” is broadly defined as any announcement or 

piece of documentation (including a sign, public notice or hearing, sales pitch, advertisement, 

drawing, permit application, zoning request, computer design, etc.) or physical demarcation 

(including boundary signs, lot stakes, surveyor markings, etc.) indicating construction activities 

may occur on a specific plot. 

Minimize – to reduce and/or eliminate to the extent achievable using control measures that are 

technologically available and economically achievable and practicable in light of best industry 

practices.  

Municipal Separate Storm Sewer System – a conveyance or system of conveyances (including 

roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, manmade 

channels, or storm drains) that is owned or operated by the state or a municipality and is 

designed or used for collecting or conveying stormwater. This definition does not include 

combined sewers or conveyances that are part of a publicly-owned treatment works, as defined 

by ARSD 74:52:01:01(36). 

Municipality – a city, town, county, district, sanitary district, or other public body created by or 

under state law with jurisdiction over the disposal of sewage, industrial wastes, or other wastes.  

Natural Buffer – as used in this general permit, means an area of undisturbed natural cover 

surrounding surface waters within which construction activities are restricted. Natural cover 
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includes the vegetation, exposed rock, or barren ground that exists prior to commencement of 

construction activities.  

Nonpoint Source – a source of pollution that is not defined as a point source. 

Non-Stormwater Discharges – discharges that do not originate from runoff events. They can 

include, but are not limited to, discharges of process water, air conditioner condensate, non-

contact cooling water, vehicle wash water, sanitary wastes, construction washout water, paint 

wash water, irrigation water, or pipe testing water.  

Notice of Intent or NOI – the form (electronic or paper) provided by the Secretary required for 

authorization of coverage under this general permit (Appendix A). 

Notice of Termination or NOT – the form (electronic or paper) provided by the Secretary 

required for terminating coverage under this general permit (Appendix B). 

Operator – as used in this general permit and in the context of stormwater discharges associated 

with construction activity means any party associated with a construction project that meets 

either of the following two criteria:  

1. The party has operational control over construction plans and specifications, 

including the ability to make modifications to those plans and specifications; or 

2. The party has day-to-day operational control of those activities at a project that are 

necessary to ensure compliance with the general permit conditions (e.g., they are 

authorized to direct workers at a site to carry out activities required by the general 

permit).  

The operator, along with the owner, is responsible for ensuring compliance with all conditions of 

this general permit and with development and implementation of the stormwater pollution 

prevention plan. 

Pesticide – any substance or mixture of substances intended for preventing, destroying, 

repelling, or mitigating any pests, or any substance or mixture of substances intended for use as a 

plant regulator, defoliant, or desiccant. 

Note: drugs used to control diseases of humans or animals (such as livestock and pets) are not 

considered pesticides; such drugs are regulated by the Food and Drug Administration.  

Fertilizers, nutrients, and other substances used to promote plant survival and health are not 

considered plant growth regulators and thus are not pesticides.  Biological control agents, except 

for certain microorganisms, are exempted from regulation as pesticides under FIFRA. 

(Biological control agents include beneficial predators such as birds or ladybugs that eat insect 

pests, parasitic wasps, fish, etc.) 

Point Source – any discernible, confined, and discrete conveyance, including but not limited to, 

any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, animal 

feeding operation, or vessel or other floating craft from which pollutants are or may be 

discharge. Construction sites disturbing one (1) or more acres are point sources. Therefore, any 



 4 

 

water flowing off the construction site constitutes a discharge and must be covered by a Surface 

Water Discharge permit.  

Pollutant-Generating Activities – at construction sites, as used in this general permit, means 

those activities that lead to or could lead to the generation of pollutants, either as a result of 

earth-disturbance or a related construction support activity. Some of the types of pollutants that 

are typically found at construction sites are: 

1. Sediment; 

2. Nutrients; 

3. Heavy metals; 

4. Pesticides and herbicides; 

5. Oil and grease; 

6. Bacteria and viruses; 

7. Trash, debris, and solids;  

8. Treatment polymers; and 

9. Any other toxic chemicals. 

Prohibited Discharges – as used in this general permit, means discharges that are not allowed 

under this general permit, see Section 2.3.   

Qualified Local Program – a municipal program for stormwater discharges associated with 

construction sites that has been formally approved by SDDENR to act in lieu of the state 

program. 

Regulated Substance – the compounds designated by the department under South Dakota 

Codified Law §§ 23A-27-25, 34A-1-39, 34A-6-1.3(17), 34A-11-9, 34A-12-1 to 34A-12-15, 

inclusive, 45-6B-70, 45-6C-45, 45-6D-60, and 45-9-68, including pesticides and fertilizers 

regulated by the Department of Agriculture; the hazardous substances designated by the federal 

Environmental Protection Agency pursuant to section 311 of the Federal Water Pollution Control 

Act and Clean Water Act (33 United States Code sections 1251 to 1387, inclusive), as amended 

to January 1, 2011; the toxic pollutants designated by Congress or the Federal Environmental 

Protection Agency pursuant to section 307 of the Toxic Substances Control Act (15 United 

States Code sections 2601 to 2671, inclusive), as amended to January 1, 2011; the hazardous 

substances designated by the Federal Environmental Protection Agency pursuant to the 

Comprehensive Environmental Response, Compensation, and Liability Act (42 United States 

code sections 9601 to 9675, inclusive), as amended to January 1, 2011; and petroleum, petroleum 

substances, oil, gasoline, kerosene, fuel oil, oil sludge, oil refuse, oil mixed with other wastes, 

crude oils, substances, or additives to be utilized in the refining or blending of crude petroleum 

or petroleum stock, and any other oil or petroleum substance. This term does not include sewage 

and sewage sludge. 

Runoff Event – a precipitation event or snowmelt that results in a measurable amount of surface 

runoff. 

SDDENR – the South Dakota Department of Environment and Natural Resources. 
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Secretary – the Secretary of the South Dakota Department of Environment and Natural 

Resources, or an authorized representative. 

Section 303(d) List or 303(d) List – a list of South Dakota’s water quality-limited surface 

waters requiring the development of Total Maximum Daily Loads (TMDLs) to comply with 

Section 303(d) Report is available on the SDDENR website.  A link to a map of 303(d) listed 

waters, waters with approved TMDLs is available on the SDDENR stormwater webpage. 

Stormwater – means, for the purpose of this general permit, stormwater runoff, snowmelt 

runoff, or surface runoff.  

Stormwater Associated with Construction Activity – means a discharge of pollutants in 

stormwater to surface waters of the state from areas where construction site or construction 

support activities occur.  

Stormwater Associated with Industrial Activity – means stormwater runoff, snow melt runoff, 

or surface runoff and drainage from industrial activities as defined in 40 C.F.R. Section 

122.26(b)(14) (July 1, 2016). 

Stormwater Pollution Prevention Plan or SWPPP – means a site-specific, written document 

that, among other things: 1) identifies potential sources of stormwater pollution at the 

construction site; 2) describes control measures to reduce or eliminate pollutants in stormwater 

discharges from the construction site; and 3) identifies procedures the owner or operator will 

implement to comply with the terms and conditions of this general permit. See Section 5.0 for 

details on the requirements for a SWPPP.  

Surface Waters of the State – lakes, ponds, streams, rivers, wetlands, and any other body or 

accumulation of water on the land surface that is considered to be waters of the state, but not 

waste treatment systems, including treatment ponds, lagoons, leachate collection ponds, or 

stormwater retention ponds designed to meet the requirements of the federal Clean Water Act. 

Surface Water Quality Standards – water quality standards adopted pursuant to South Dakota 

Codified Law §§ 34A-2-10 and 34A-2-11 or actual existing beneficial uses, whichever is higher, 

and effluent standards adopted pursuant to SDCL § 34A-2-13 or pursuant to the best professional 

judgment of the Secretary, whichever is applicable.  If waters have more than one designated 

beneficial use and criteria are established for a parameter that is common to two or more uses, 

such as pH, the more restrictive criterion for the common parameter applies.  

Temporary Stabilization – means a condition where exposed soils or disturbed areas are 

provided a temporary vegetative and/or non-vegetative protective cover to prevent erosion and 

sediment loss. Temporary stabilization may include temporary seeding, geotextiles, mulches, and 

other techniques to reduce or eliminate erosion until either final stabilization can be achieved or 

until further construction activities take place to re-disturb the area.  

Total Maximum Daily Load or TMDL – means the sum of the individual wasteload allocations 

for point sources, load allocations for nonpoint sources, and natural background. TMDLs can be 

expressed in terms of mass per time, toxicity, or other appropriate measures.  
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Upset – an exceptional incident in which there is unintentional and temporary noncompliance 

with technology-based permit effluent limits because of factors beyond the reasonable control of 

the permittee. An upset does not include noncompliance to the extent caused by operational 

error, improperly designed treatment facilities, inadequate treatment facilities, lack of preventive 

maintenance, or careless or improper operation. 

U.S. EPA – the United States Environmental Protection Agency. 

Waters of the State – all waters within the jurisdiction of this state, including all streams, lakes, 

ponds, impounding reservoirs, marshes, watercourses, waterways, wells, springs, irrigation 

systems, drainage systems, and all other bodies or accumulations of water, surface and 

underground, natural or artificial, public or private, situated wholly or partly within or bordering 

upon the state. 

Work Day – means, for the purpose of this general permit, a calendar day on which construction 

activities will take place. 
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2.0 COVERAGE UNDER THIS GENERAL PERMIT 

2.1 Eligibility Requirements 

This general permit shall apply to stormwater discharges from construction sites located 

within the state of South Dakota. Only those projects that meet all of the following 

eligibility requirements may be covered under this general permit:  

1. You are the owner or operator of the construction project for which discharge will be 

covered under this general permit. The owner must obtain coverage under this 

general permit and all operators at the site must comply with the permit conditions. 

2. Your project: 

a. Will disturb one (1) or more acres of land; or  

b. Will disturb less than one (1) acre of land but is part of a larger common plan of 

development or sale that will ultimately disturb one (1) or more acres of land; or 

c. Is less than one (1) acre, but has construction support activities required to be 

covered and the total area exceeds one (1) or more acres of land; or 

d. Has been designated by the Secretary or the United States Environmental 

Protection Agency (U.S. EPA) as needing a permit. 

3. You have complied with all applicable requirements imposed by the applicable 

county, city, or other local government entities. 

4. If your project will encroach, damage, or destroy a historic property included in the 

national register of historic places or the state register of historic places located in 

South Dakota, you must have approval from the South Dakota State Historic 

Preservation Office prior to submitting the Notice of Intent (NOI). You must attach 

an approval letter from the State Historic Preservation Office with the NOI. 

2.2 Discharges Authorized 

The following discharges shall be authorized under this general permit: 

1. Stormwater discharges from projects detailed in Section 2.1.2. 

2. Stormwater discharges from construction support activities provided: 

a. The support activity is directly related to the construction site required to have 

permit coverage;  

b. The support activity does not continue to operate beyond the completion of the 

construction activity at the project it supports. If the support activity continues 

past the initial permitted project, you must obtain a separate permit for those 

activities;  
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c. The support activity is included in the SWPPP as required by Section 5.0; and 

d. Control measures are implemented for discharges from the support activity area. 

3. Stormwater construction discharges combined with discharges from an industrial 

source, as long as: 

a. The industrial source is located on the same site as your construction activity; 

and 

b. You may not combine stormwater discharges from industrial and construction 

activities unless each source is covered by its own permit, or are not required to 

obtain permit coverage.  

4. Discharges to waters for which there is a total maximum daily load (TMDL) 

allocation for sediment, suspended solids, and turbidity are covered only if you 

develop a SWPPP that is consistent with the assumptions, allocations, and 

requirements in the approved TMDL.  If a specific numeric wasteload allocation has 

been established that would apply to discharges from construction activity, the 

permittee must incorporate that allocation into the SWPPP and implement necessary 

steps to meet that allocation. 

2.3 Discharges Not Authorized 

The following discharges are not authorized by this general permit: 

1. Post-Construction Discharges. This general permit is not designed to address post-

construction discharges after you have completed construction activities and 

achieved final stabilization at the site. Stormwater discharges associated with 

industrial activities must obtain coverage under a separate stormwater permit. 

2. Discharges Mixed with Non-Stormwater. This general permit does not authorize 

discharges of non-stormwater.  

3. Discharges of Fill Material. This general permit does not authorize you to 

discharge fill material into surface waters of the state. You are required to obtain a 

Section 404 federal Clean Water Act permit from the U.S. Army Corps of Engineers.  

4. Discharges Threatening Water Quality. This general permit does not authorize 

your discharge from a construction site if the discharge will cause, or have the 

reasonable potential to cause or contribute to, violations of Surface Water Quality 

Standards. In such cases, the Secretary may deny you coverage under the general 

permit or require you to obtain an individual Surface Water Discharge permit.  

5. Discharges Threatening Endangered Species. This general permit does not 

authorize your discharge from a construction site if the discharge will not ensure the 

protection of species that are federally-listed as endangered under the federal 

Endangered Species Act.  
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6. Discharges of Regulated Substances. This general permit does not authorize you to 

discharge regulated substances, hazardous substances, or oil resulting from onsite 

spills. You are subject to the federal reporting requirements of 40 CFR Part 110, Part 

117, and Part 302 relating to spills or other releases of oils or hazardous substances. 

You must report spills in excess of the reportable quantities as required in Section 

7.1. 

2.4 Requesting Permit Coverage 

To request coverage under this general permit, you must submit a complete and accurate 

Notice of Intent (NOI) (Appendix A) to SDDENR at least 15 calendar days prior to the 

commencement of construction activities at the site. The NOI must be signed by the 

owner of the property where construction activities will occur. 

1. You must identify the person(s) responsible for day-to-day operations at the 

construction site, if different from the owner.  A Contractor Authorization Form, 

included in Appendix C, must be submitted to SDDENR as soon as a contractor is 

identified if the contractor was not identified on the NOI. 

2. You are not prohibited from submitting a late NOI. When you submit a late NOI, 

your authorization to discharge is only for discharges that occur after SDDENR 

grants coverage. SDDENR reserves the right to take appropriate enforcement action 

for any unpermitted discharges that may have occurred between the commencement 

of construction activities and the time authorization for your discharge is granted. 

3. SDDENR will not process incomplete NOIs. 

4. You must submit a completed and signed NOI to SDDENR by emailing the NOI to 

stormwater@state.sd.us, or mailing the NOI to SDDENR at the address in Section 

7.3. 

5. SDDENR will review each complete NOI and make a decision to grant or deny 

coverage or request additional information. You will receive an authorization letter 

from SDDENR if permit coverage is granted for your project.  

6. Upon the effective date of this general permit, the Secretary will terminate the 

existing general permit.  

a. If you are authorized under the existing general permit and you have submitted 

the Notice of Intent for Reauthorization Form (found in Appendix E) prior to 

permit expiration date, your coverage will automatically continue under the new 

general permit. Once the new general permit is issued, you will receive an 

authorization letter from SDDENR notifying you of the continued coverage.  
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b. Projects covered under the existing general permit must be in compliance with 

the conditions in the new general permit by October 1, 2018. You must still 

maintain compliance with all requirements in the existing general permit during 

the grace period. SDDENR may grant additional time on a case by case basis if 

necessary. To obtain such an extension, you must request it from SDDENR in 

writing.  

2.5 Transferring Permit Coverage 

If a new owner purchases a construction site or a portion of the site covered under this 

general permit, you are responsible for notifying the new owner(s) of the general permit 

requirements and communicating the importance of achieving final stabilization on the 

site. You must transfer permit coverage to the new owner. Appendix D includes a form 

for transferring permit coverage for all or a portion of a project or development to a new 

owner. 

2.6 Terminating Permit Coverage 

Until the Secretary terminates your coverage under this general permit, you are required 

to comply with all conditions and effluent limits in this general permit. To terminate 

coverage, you are required to submit a complete and accurate Notice of Termination 

(NOT), found in Appendix B, and signed in accordance with Section 7.4. You must 

submit the NOT within 30 calendar days of meeting any one of the following 

conditions. 

1. You have completed all earth-disturbing activities at your site and, if applicable, all 

construction support activities covered by this general permit, and you have met all 

the following requirements: 

a. You have met the stabilization requirements listed in Section 3.19 and have 

reached final stabilization for any areas disturbed during construction and over 

which you had control during the construction activities; 

b. You have removed and properly disposed of all temporary construction 

materials, waste and waste handling devices, and have removed all equipment 

and vehicles that were used during construction, unless intended for long-term 

use on the site following termination of your general permit coverage; 

c. You have removed and properly disposed of all temporary control measures, 

including silt fence, and of which you installed and maintained during 

construction, except those that are intended for long-term use following 

termination of your general permit coverage; and 

d. You have removed all potential pollutants and pollutant-generating activities 

associated with construction. 

2. You have obtained coverage under an individual or alternative general permit that 

addresses the discharges from the construction site. 
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2.7 Reporting Requirements 

On October 22, 2015, the U.S. EPA published in the federal register a rule that has made 

electronic reporting of permit and compliance monitoring information mandatory for all 

National Pollution Discharge Elimination System (NPDES) permits. These are referred to 

as Surface Water Discharge (SWD) permits in South Dakota.  The final rule became 

effective December 21, 2015. 

Phase II of the final rule requires that authorized state NPDES programs begin 

electronically collecting, managing, and sharing construction stormwater permitting 

information by December 21, 2020.  This includes general permit reports such as Notices 

of Intent (NOI), Notices of Termination (NOT), and all other remaining NPDES program 

reports. SDDENR is currently developing programs to meet this requirement and will 

notify facilities as they become available.   

Electronic reporting will be required once SDDENR has fully developed an electronic 

reporting system.  In the interim, all general permit reports must be submitted by email 

(stormwater@state.sd.us), or to the address listed in Section 7.3. 

A hybrid approach will be available for owners/operators that do not expect to submit 

NOIs for multiple projects. This approach will provide users the ability to electronically 

submit the data for construction stormwater general permit reports without using the 

electronic signature verification process.  Following electronic submittal of the reports, a 

hard copy of the Certification of Applicant with an original signature must be mailed to 

SDDENR. 

2.8 Requiring an Individual Permit or an Alternative General Permit 

SDDENR may either deny coverage or require you to apply for an individual Surface 

Water Discharge permit or an alternative general permit. In considering whether we deny 

coverage or require an alternative permit, the following will be taken into consideration: 

1. You cannot comply with the conditions of this general permit; 

2. There has been a change in the availability of demonstrated technologies or practices 

for the control or abatement of pollutants applicable to construction sites; 

3. Effluent limitation guidelines are promulgated or revised for point sources covered 

by this general permit; 

4. A water quality management plan is approved containing requirements applicable to 

your construction site; 

5. Your discharge is a significant contributor of pollution to surface waters of the state 

or it presents a health hazard;  or 
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6. You are discharging to an impaired water body and the best management practices 

are not sufficient to implement the assigned wasteload allocations in a Total 

Maximum Daily Load (TMDL) approved by the U.S. EPA. 

2.9 Continuation of Coverage for Expired General Permit 

If you wish to continue to be covered by this general permit after its expiration date, you 

must submit a Notice of Intent for Reauthorization (Appendix E). An expired general 

permit continues in full force and effect until a new general permit is issued. You will 

continue to have coverage under the current general permit until a new general permit is 

issued. 

2.10 Requirement to Post Notice of Your General Permit Coverage 

You must post a sign or other notice at a safe, publicly accessible location near the 

project site. 

1. At a minimum, your notice must include the general permit tracking number (found 

on the cover page of your general permit and in the authorization letter) and a 

contact name and phone number for obtaining additional project information.  

2. The notice must be located so that it is visible from the public road that is nearest to 

the active part of the construction site and must be readily viewed from a public 

right-of-way. 

2.11 Property Rights 

 

1. The Secretary’s issuance of this general permit, adoption of design criteria, and 

approval of plans and specifications, does not convey any property rights of any sort, 

any exclusive privileges, any authorization to damage, injure or use any private 

property, any authority to invade personal rights, any authority to violate federal, 

state or local laws or regulations, or any taking, condemnation or use of eminent 

domain against any property owned by third parties.  

2. The State does not warrant that your compliance with this general permit, design 

criteria, approved plans and specifications, and operation under this general permit, 

will not cause damage, injury or use of private property, an invasion of personal 

rights, or violation of federal, state or local laws or regulations. You are solely and 

severally liable for all damage, injury or use of private property, invasion of personal 

rights, infringement of federal, state or local laws and regulations, or taking or 

condemnation of property owned by third parties, that may result from actions taken 

under this general permit. 

2.12 Reopener Provisions 

SDDENR may reopen and modify this general permit to include appropriate conditions 

(following proper administrative procedures) if state or federal statutes or regulations 

change. 
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2.13 Severability 

If any portion of the general permit is found to be void or is challenged, the remaining 

permit requirements shall remain valid and enforceable. 

2.14 Permit Actions 

This general permit may be modified, revoked and reissued, or terminated by the 

Secretary for cause. Any request for such changes does not stay any permit condition. 
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3.0 EFFLUENT LIMITS 

You are required to comply with the following effluent limits for discharges from your 

construction site and/or from construction support activities representing the degree of effluent 

reduction attainable through the best practicable control technology currently available to 

minimize the pollutants present in the discharges. In order to achieve compliance with the 

conditions of this permit, you are required to address the following effluent limits by developing 

a Stormwater Pollution Prevention Plan (SWPPP) as required in Section 5.0. If you determine 

any of the following limits are infeasible, you must document your rationale in your SWPPP. 

Stormwater discharges regulated under this general permit that may discharge to a surface water 

with an approved TMDL for sediment, total suspended solids, or turbidity must be consistent 

with the TMDL and any associated wasteload allocation (WLA) for construction or stormwater 

related discharges. In most cases compliance with this permit will be considered adequate, unless 

otherwise notified by the Secretary. The Secretary may require an individual permit, as 

referenced in Section 2.8, should compliance with this general permit be deemed insufficient to 

meet relevant WLAs. 

3.1 Proper Operation and Maintenance 

You must properly operate and maintain all sediment and erosion controls, best 

management practices, treatment systems, and any other control(s) used to achieve 

compliance with the conditions of this general permit in accordance with manufacturer’s 

specifications, good engineering practices, and design specifications of the SWPPP. 

3.2 Erosion and Sediment Control Requirements 

1. You must design, install, and maintain effective erosion and sediment controls to 

minimize soil erosion and the discharge of pollutants during earth-disturbing 

activities. The stormwater controls must be designed to function properly and 

withstand a 2-year, 24-hour precipitation event.  See Appendix F for instructions to 

determine your construction site’s precipitation for a 2-year, 24-hour event.  

2. You must account for the following factors when designing your erosion and 

sediment controls: 

a. The nature of resulting stormwater runoff and run-on at the construction site, 

including factors such as expected flow from impervious surfaces, slopes, and 

site drainage features. Controls must be able to control stormwater volume, 

velocity, and flow rates from a 2-year, 24-hour precipitation event across the 

construction site. 

b. Anticipated soil characteristics at the construction site, including soil type and 

range of particle sizes. 
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3.3 Installation Requirements  

1. You must complete installation of down gradient erosion and sediment controls 

before any land disturbing activity takes place in order to control discharges.  

2. You must install all other control measures planned for each phase of the project as 

described in your SWPPP as soon as conditions on the site allow.  

3. You must install all control measures using good engineering practices and follow 

the manufacturer’s specifications. Any departures from the manufacturer’s 

specifications must reflect good engineering practices and must be explained in your 

SWPPP.  

3.4 Perimeter Controls 

You must have effective down gradient sediment controls, and controls for any side slope 

boundaries deemed appropriate for individual site conditions, to minimize pollutant 

discharges from the construction site. 

3.5 Sediment Basins 

If you use a sediment basin to control the discharge of sediment from the site, you must 

meet the requirements listed below. 

1. Sediment basins must be designed, constructed, and operated in accordance with the 

requirements found in your local city or county drainage board. 

2. Outlet structures must withdraw water from the surface of the sediment basin or 

impoundment to allow for proper sediment removal in the pond.  

3. Erosion controls and velocity dissipation devices must be used to prevent erosion 

within the sediment basin as well as at inlets and outlets from the basin.  

4. Sediment basins must be situated outside of surface waters and any natural buffers 

established under Section 3.10. The basins must be designed to avoid collecting 

water from wetlands and other water bodies. 

3.6 Minimize Sediment Track-Out 

You must minimize the track-out of sediment from the construction site where vehicles 

leave the site. To comply with this requirement, you must: 

1. Restrict vehicle use to properly designated access points;  

2. Use appropriate stabilization techniques at all construction site access point(s) so 

sediment removal occurs prior to vehicle exit.  

3. Where sediment has been tracked out from your site onto offsite streets, other paved 

areas, and/or sidewalks, remove the deposited sediment by the end of the same work 
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day in which the track-out occurs. You must remove the track-out by sweeping, 

shoveling, or vacuuming these surfaces, or by using other similarly effective means 

of sediment removal. You are prohibited from hosing or sweeping tracked-out 

sediment into storm drain inlet, surface waters of the state, or any stormwater 

conveyance unless the conveyance is connected to a sediment basin, sediment trap, 

or similar effective control. You must obtain approval from the owner of the 

sediment traps before hosing or sweeping sediment into those controls. 

3.7 Remove Offsite Accumulation 

If sediment escapes the construction site, you must initiate removal of the offsite 

accumulations to minimize impacts by the end of the same work day. You must revise 

your SWPPP and implement controls to minimize further offsite accumulation. 

3.8 Minimize Dust 

You must minimize the generation of dust at the construction site to avoid pollutants 

from being deposited into surface waters of the state. This can be accomplished through 

the appropriate application of water or other dust suppression techniques. 

3.9 Minimize Run-on 

You must minimize run-on to your construction site. 

3.10 Provide Natural Buffers 

You must comply with the following requirements if disturbed portions of the 

construction site are within fifty (50) feet of 1) a lake assigned immersion recreation or 

limited contact recreational beneficial uses in ARSD 74:51:02:02 and listed in ARSD 

74:51:02:04; or 2) a river or stream assigned any of the warmwater or coldwater fish life 

propagation beneficial uses in ARSD 74:51:03:02 and listed in ARSD 74:51:03:04 to 

74:51:03:27, inclusive.  

1. Provide and maintain a 50-foot undisturbed natural buffer. 

a. When the natural buffer between the disturbed area(s) and surface waters of the 

state is less than fifty (50) feet, you must provide a combination of undisturbed 

buffer and supplemental erosion and sediment controls that achieves the 

sediment load reduction equivalent to a 50-foot undisturbed natural buffer. 

b. When no undisturbed buffer can be provided between the disturbed area(s) and 

surface waters of the state, you must provide erosion and sediment controls that 

achieve the sediment load reduction equivalent to a 50-foot undisturbed natural 

buffer.  

c. Document in your SWPPP how any undisturbed natural buffer and the 

supplemented erosion and sediment controls achieve the sediment load 

reduction equivalent to a 50-foot undisturbed natural buffer. 
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2. Direct surface runoff to vegetated areas and maximize stormwater infiltration to 

reduce pollutant discharges. 

3. Delineate and clearly mark all natural buffer areas with flags, tape, or other similar 

marking device. No construction or other activity should occur in the delineated 

buffer area. 

4. Exception. You are not required to maintain a 50-foot undisturbed natural buffer or 

install additional controls if there is no discharge of stormwater to surface waters of 

the state through the area between your site and the surface waters. This includes 

situations where you have implemented control measures, such as a berm or other 

barrier, to prevent such discharges. 

3.11 Preserve Topsoil 

You must preserve native topsoil on your site, unless infeasible. Preserving topsoil is not 

required where the intended function of a specific area of the site dictates that the topsoil 

be disturbed or removed. 

3.12 Minimize Steep Slope Disturbance 

You must minimize the disturbance of slopes that are greater than a three horizontal to 

one vertical (3:1) slope, unless infeasible. 

3.13 Protect Storm Drain Inlets 

1. You must protect all storm drain inlets that receive stormwater flows from the 

construction site by using appropriate best management practices during construction 

to minimize the discharge of pollutants from the site.  

2. You must maintain the inlet protection until you have permanently stabilized all 

sources that have the potential to discharge pollutants to the inlet. If local officials 

require you to remove the inlet controls during the winter, you must install 

alternative controls to prevent sediment from entering the storm drain inlet.  

3.14 Erosive Velocity Control 

1. You must use erosion controls and velocity dissipation devices where necessary 

along the length of stormwater conveyance channels and outlets to minimize erosion 

of the channel, adjacent stream bank, slope, and downstream waters.  

2. You must provide energy dissipation BMPs prior to connecting pipe or culvert 

outlets to surface water.   

3. You must control the stormwater discharges, including both peak flowrates and total 

stormwater volume, to minimize channel and streambank erosion and scour in the 

immediate vicinity of discharge points.   
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3.15 Minimize Soil Compaction 

In areas of your site where final vegetative stabilization or infiltration will occur, you 

must either: 

1. Restrict vehicle and equipment use in these locations to avoid soil compaction; or 

2. Condition areas of compacted soil prior to seeding or planting to support vegetation 

growth. 

3. Exception. You are not required to minimize soil compaction where the intended 

function of a specific area of the site dictates that soil be compacted. 

3.16 Minimize Exposed Soil 

You must schedule and sequence soil disturbing and stabilizing activities to minimize the 

amount and duration of soil exposure to erosion and sedimentation by wind, rain, surface 

runoff, and vehicle tracking. Consider factors such as high precipitation seasons when 

scheduling soil disturbing activities. 

3.17 Protect Stockpiles 

For any stockpiles or land clearing debris you must: 

1. Locate the stockpiles and debris outside of any natural buffers established as 

required in Section 3.10 and away from any stormwater conveyances, drain inlets, 

and areas where stormwater flow is concentrated; 

2. Protect the stockpiles debris from contact with stormwater run-on by using 

temporary sediment controls, berms, or other BMPs; 

3. Properly maintain and position stockpiles to minimize dust generation and wind 

transport of sediment; and 

4. Minimize stormwater runoff from the piles by properly positioning stockpiles and 

debris or installing effective sediment controls. 

5. You are prohibited from placing stockpiles in surface waters of the state. 

3.18 Stabilization Requirements 

You are required to stabilize exposed portions of your site in accordance with the 

requirements of this section. You are responsible for implementing winter stabilization 

methods during frozen ground conditions if the site was not stabilized prior to the ground 

freezing. 

1. Deadline to Initiate Stabilization. You must begin soil stabilization measures by 

the following work day whenever earth-disturbing activities have permanently or 

temporarily ceased on any portion of the site. 
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a. Earth-disturbing activities have permanently ceased when you complete 

clearing, grading, and excavation within any area of your site that will not 

include permanent structures. 

b. Earth-disturbing activities have temporarily ceased when you cease clearing, 

grading, and excavation within any area for a period of at least 14 calendar 

days, but will resume such activities in the future. 

2. Deadline to Complete Temporary Stabilization. As soon as practicable, but no 

later than 14 calendar days after initiating soil stabilization measures, you are 

required to have completed:  

a. All activities necessary to initially seed or plant the area to be stabilized for 

vegetative stabilization practices. 

b. The installation or application of all non-vegetative measures. 

c.  As soon as practicable after seeding or planting, select, design, and install non-

vegetative erosion controls (e.g., mulch or rolled erosion control products) to 

prevent erosion on the seeded or planted areas while vegetation establishes. 

3. Criteria for Final Stabilization. To be considered as having reached final 

stabilization, you must meet the criteria below based on the type of cover you are 

using. 

a. Vegetative Stabilization. If you are seeding or planting vegetation to stabilize 

the site, you must meet the following requirements: 

i. Provide 70 percent or more of the density of coverage that was provided 

by vegetation prior to commencement of construction activities. 

ii. Provide perennial vegetative cover. 

iii. Minimize the presence of invasive species.   

b. Non-Vegetative Stabilization. If you are using non-vegetative controls for final 

stabilization at your site, the controls must provide effective cover to properly 

stabilize the exposed portions of your site. 

c. Return to Pre-construction Agricultural Land Use. For construction projects 

on land used for agricultural purposes, final stabilization may be accomplished 

by returning the disturbed land to its pre-construction agricultural use. Areas 

disturbed that were not previously used for agricultural purposes, such as buffer 

strips immediately next to surface waters and areas not being returned to pre-

agricultural use must meet the final stabilization criteria listed in (a) and (b) 

above. 
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4. Site Specific Stabilization Requirements. If you are constructing in the specific 

areas listed below, you must complete the following stabilization requirements as 

soon as practicable, but no later than the deadlines listed below after initiating soil 

stabilization measures:  

a. Stream diversions or drainage ditches that divert water around or drain water 

from your construction site must be stabilized with appropriate controls prior to 

connection with any surface water.   

b. For stockpiles that will be unused for 14 or more days, provide cover or 

appropriate temporary stabilization consistent with Section 3.18.  

3.19 Maintenance Requirements 

1. Effective operating condition. You must ensure that all erosion and sediment 

controls remain in effective operating condition until final stabilization is complete.  

At a minimum, you must: 

a. Remove sediment from sedimentation basins when the design capacity has been 

reduced by 50% or more. 

b. Remove sediment from sediment controls before the deposit reaches 50% of the 

above-ground height of the control.  

c. Repair vegetative buffers if they become silt-covered, contain rills, or are 

otherwise rendered ineffective.   

d. You must repair and stabilize eroded areas by the end of the same work day 

they are identified. If repair is infeasible, you must implement alternative 

control measures.  

e. Clean inlet protection devices when sediment accumulates, or when the filter 

becomes clogged, or performance is compromised. 

f. Ensure that all controls remain in effective operating condition and are protected 

from activities that would reduce their effectiveness. 

g. All nonfunctional BMPs must be repaired, replaced, maintained or 

supplemented with functional BMPs.  If a nonfunctioning BMP is 

supplemented, the nonfunctional BMP shall be removed. 
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2. Deadline for maintenance. If you find a problem or if your inspections identify that 

control measures are not operating effectively, you must make the necessary repairs 

or modifications as follows: 

a. If you discover a problem that does not require repair or replacement, you must 

initiate work to fix the problem on the same day. If the problem is identified at a 

time in the work day when it is too late to complete the corrective actions, you 

must initiate work to fix the problem on the following work day or before the 

next anticipated runoff event, whichever comes first.  

b. If you need to install new erosion or sediment controls or need to complete 

repairs, you must complete the work before the next anticipated runoff event or 

by no later than seven (7) calendar days from the time the problem is 

discovered, whichever comes first.  

c. You must modify your SWPPP within seven (7) calendar days of completing 

the work. The SWPPP must address any changes to the controls and must detail 

the necessary steps to prevent similar damage in the future. 

3.20 Pollution Prevention Procedures 

You must design, install, implement, and maintain effective pollution prevention 

measures to minimize the discharge of pollutants from the activities listed below.  Spills 

must be reported as required in Section 7.1 of this general permit.   

1. Prohibited Discharges. You are prohibited from discharging the following from 

your construction site: 

a. Wastewater from washout and cleanout of concrete, stucco, paint, form release 

oils, curing compounds, and other construction materials. 

b. Fuels, oils, or other pollutants used in vehicle and equipment operation and 

maintenance. 

c. Detergents, soaps, or solvents used in vehicle and equipment washing. 

d. Toxic or hazardous substances from a spill or other release. 

e. Waste, garbage, floatable debris, construction debris, and sanitary waste. 

2. Fueling and Maintenance of Equipment or Vehicles. If you fuel or maintain 

equipment or vehicles at your site, you must minimize the discharge of spilled or 

leaked materials from the area where these activities take place.  

 

3. Washing of Equipment and Vehicles. You must provide an effective means of 

minimizing the discharge of pollutants from equipment and vehicle washing, wheel 

wash water, and other types of washing. The washing must be limited to a defined 

area of the site and must be properly disposed.  
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4. Management of Construction Products, Chemicals, Materials, and Wastes. You 

must properly store, handle, and dispose of any construction products and materials, 

chemicals, landscape materials, and wastes in order to minimize the exposure to 

stormwater. Products or wastes that are either not a source of contamination to 

stormwater or are designed to be exposed to stormwater are not held to this 

requirement.  Requirements are as follows: 

a. You must cover or otherwise protect any materials that have the potential to 

leach pollutants in order to minimize contact with stormwater and prevent the 

discharge of pollutants. 

b. Clean up spills by the end of the same work day in which the spill occurred, 

using dry clean-up methods where possible, and dispose of used materials 

properly. Do not clean surfaces or spills by hosing the area down. Eliminate the 

source of the spill to prevent a discharge or continuation of an ongoing 

discharge. 

c. For registered pesticides and fertilizers, you must comply with all application 

and disposal requirements included on the label. Pesticides and fertilizers must 

be stored under cover or other effective means designed to minimize contact 

with stormwater. You must document any departures from the manufacturer’s 

specifications for applying fertilizers and pesticides. 

d. Store all diesel fuel, oil, hydraulic fluids, other petroleum products, and other 

chemicals and products in water-tight container. 

e. Hazardous or toxic wastes that may be present at construction sites include, but 

are not limited to, paints, solvents, petroleum-based products, wood 

preservatives, additives, curing compounds, acids, and alkaline materials. For 

these materials and wastes, you must: 

i. Separate hazardous or toxic wastes and materials from construction and 

domestic waste. 

ii. Store hazardous or toxic wastes and materials in sealed containers and 

provide secondary containment as applicable. These containers must be 

constructed of suitable materials to prevent leakage and corrosion. These 

containers must be labeled in accordance with the applicable Resource 

Conservation and Recovery Act (RCRA) requirements and all other 

applicable federal, state, or local requirements. 

iii. Dispose of hazardous or toxic wastes in accordance with the 

manufacturer’s recommended method of disposal and in compliance with 

federal, state, and local requirements. 
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f. You must provide effective containment for all liquid and solid wastes 

generated by washout operations including, but not limited to, concrete, stucco, 

paint, form release oils, curing compounds, and other construction materials 

related to the construction activity.  For these materials and wastes, you must 

comply with the following requirements:  

i. Designate areas to be used for washout and cleanout activities. The 

containment must be designed so that it does not result in runoff from 

washout operations or during runoff events; 

ii. Install signs adjacent to each washout facility directing site personnel to 

use the proper facilities for concrete disposal and other washout wastes; 

iii. Direct all wash water into a leak-proof container or leak-proof pit; 

iv. Do not dump liquid wastes in the storm sewers; and,  

v. Clean up and properly dispose of any accumulated wastes in designated 

waste containers. 

g. You must provide proper waste disposal receptacles of sufficient size and 

number to handle  construction wastes including, but not limited to, packaging 

materials, scrap construction materials, masonry products, timber, pipe, and 

electrical cuttings, plastics, Styrofoam®, concrete, and other trash or building 

materials.  

i. For sanitary waste, you must position portable toilets so they are secure 

and will not be tipped or knocked over. You must properly remove and 

dispose of wastes from the portable toilets. 

3.21 Construction Dewatering 

You are prohibited from discharging from dewatering activities, including discharges 

from dewatering of trenches and excavation, unless the discharges are managed by the 

following controls:  

1. You shall not discharge toxic pollutants in toxic amounts.  

2. Your discharge shall not impart a visible film or sheen to the surface of the receiving 

water or adjoining shoreline. 

3. Your discharge shall not contain visible pollutants. You must visually monitor the 

discharge for suspended solids. If you observe suspended solids in the discharge, you 

must implement the following requirements:  

a. You must install additional best management practices and update your 

stormwater pollution prevention plan to reduce the visible solids.  



 24 

 

b. You must sample the dewatering discharge for total suspended solids on a daily 

basis until there is no longer a discharge of visible solids. The samples must be 

analyzed in accordance with Title 40 of the Code of Federal Regulations, Part 

136. If the total suspended solids value exceeds 53 mg/L in any sample or 

measurement, you must cease the dewatering discharge to surface waters of the 

state until you can demonstrate the additional best management practices are 

sufficient to eliminate the visible pollutants.  You must also document this in 

your stormwater pollution prevention plan (SWPPP).  

4. You must use best management practices to minimize or prevent stream channel 

scouring or erosion caused by dewatering discharges. 

5. You cannot add chemicals to the discharge without prior approval from SDDENR.   

6. You must obtain a Temporary Water Right. Contact SDDENR Water Rights 

Program at (605) 773-3352 for more information and to obtain a temporary water 

right.  
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4.0 INSPECTION REQUIREMENTS 

You are required to conduct site inspections to determine the effectiveness of your control 

measures and your compliance with the conditions of the general permit. 

4.1 Person(s) Responsible for Inspecting the Site  

The person(s) inspecting your site may be a member of your staff or a third party you hire 

to conduct the inspections. You are responsible for ensuring the person who conducts the 

inspection is knowledgeable in the principles and practice of erosion and sediment 

controls and pollution, possesses the skills to assess conditions at the site that could 

impact stormwater quality, and is able to assess the effectiveness of any control measures 

selected and installed to meet the requirements of the general permit.  

4.2 Frequency of Inspections 

At a minimum, you must conduct a site inspection at the following frequencies:  

1. Once every 7 calendar days; or 

2. Once every 14 calendar days and within 24 hours of precipitation that exceeds 0.25 

inches or snowmelt that generates runoff. You must keep a properly maintained rain 

gauge on your site. 

4.3 Reduction of Inspection Frequency 

You may reduce your inspection frequency from the requirements above under the 

following circumstances. You must document the beginning and ending dates of these 

periods in your inspection records. 

1. Partial final stabilization. You may reduce the frequency of inspections to once per 

month on any portion of your site where you have reached final stabilization. If 

construction activity resumes in this portion at a later date, you must increase the 

frequency as required in Section 4.2 above. 

2. Frozen conditions. If you are suspending earth-disturbing activities due to frozen 

conditions and all disturbed areas of the site have been temporarily or permanently 

stabilized as required in Section 3.19, you shall conduct inspections at least once per 

month. You must resume weekly inspections by no later than March 1
st
 of each year 

until your site is permanently stabilized and you have submitted a Notice of 

Termination (NOT) in accordance with Section 2.6. 

4.4 Areas that Need to Be Inspected 

During your site inspections you must, at a minimum, inspect the following areas: 

1. All areas that have been cleared, graded, or excavated and have not yet reached final 

stabilization; 
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2. All sediment and erosion control measures and best management practices, including 

inlet protection;  

3. Vegetated buffers;   

4. Stockpiles, chemical and fuel storage, fertilizer and pesticide storage and other 

material, waste, borrow, and/or equipment storage and maintenance areas; 

5. All areas where stormwater typically flows within the site, including drainage ways 

designed to divert, convey, and/or treat stormwater;  

6. All points of discharge from the site including surface waters, drainage ditches, and 

conveyance systems; and, 

7. All dewatering activities at the site. 

8. Exception. You are not required to inspect areas that, at the time of the inspection, 

are unsafe for your inspection personnel. A detailed description of the situation must 

be documented in your inspection records explaining the reason the site conditions 

prevented the inspection.  

4.5 Requirements for Inspections 

During your site inspections you must, at a minimum: 

1. Check whether all erosion and sediment controls and best management practices are 

implemented and functioning to minimize pollutant discharges. Determine if you 

need to replace, repair, or maintain any controls. 

2. Check for spills, leaks, or other accumulation of pollutants on the site, or for the 

presence of conditions that could lead to spills, leaks, or other accumulations of 

pollutants on site. Determine if you need to install additional controls or take 

corrective actions to prevent the discharge of these pollutants.  

3. Determine if site conditions have changed and if current controls are still effective in 

controlling pollutants from leaving your site. Identify any locations where new or 

modified control measures are necessary. 

4. Check for signs of erosion, scour, and sediment deposits that have occurred on or off 

the construction site: 

a. Inspect the discharge points and, where applicable, the banks of any surface 

waters of the state flowing within your property boundaries or immediately 

adjacent to your property.  

b. Identify areas where you need to correct erosion and remove sediment. 
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c. Determine if you need controls to reduce the velocity of the discharge or 

prevent further erosion and sedimentation.  

5. If a discharge is occurring during your inspection, you are required to:  

a. Identify all points of the property where there is a discharge; 

b. Observe and document the visual quality of the stormwater discharge and note 

the characteristics of the discharge, including color, odor, floating, settled, or 

suspended solids, foam, oil sheen, and other obvious indicators of stormwater 

pollutants; and 

c. Document whether your control measures are operating effectively. Describe 

any controls that are not clearly operating as intended or are in need of 

maintenance.  

6. Identify all incidents of noncompliance that you observe.  

7. Based on the results of your inspection, you must initiate corrective action(s) where 

needed. 

4.6 Inspection Report 

You must complete an inspection report in conjunction with each site inspection. 

1. Each inspection report must be maintained in accordance with the requirements in 

Section 7.3 and must include the following information; 

a. Date and time of the inspection. 

b. Names and titles of the personnel conducting the inspection. 

c. Date and amount of most recent precipitation event, as well as if runoff was 

flowing onsite and/or offsite at the time of the inspection. 

d. A summary of your inspection findings, covering, at a minimum, the 

observations you made as required in Sections 4.4. and 4.5;  

e. Specific locations where maintenance, additional best management practices, 

cleanup, or corrective action is needed; 

f. The results of the total suspended solids levels in any dewatering discharge, as 

required by Section 3.21; and 

g. A summary of any corrective actions taken in response to the inspection 

findings, including any changes made to the SWPPP. 
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2. If you have determined it is unsafe to inspect a portion of your site, you must 

describe the reason(s) you found it to be unsafe and specify the locations that were 

not inspected. 

3. If an inspection does not identify any incidents of noncompliance, you must include 

a statement in the report that the site is in compliance with the SWPPP and the 

general permit.  

4. You must sign and certify each inspection report in accordance with the signatory 

requirements found in Section 7.4. 
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5.0 STORMWATER POLLUTION PREVENTION PLAN 

You must develop a stormwater pollution prevention plan, also referred to as a “SWPPP,” to be 

covered under this general permit. Stormwater management documents developed under other 

regulatory programs may be included or incorporated by reference in the SWPPP, or used in 

whole as a SWPPP if it meets the requirements of this section. 

5.1 SWPPP Deadlines 

1. You must develop the SWPPP prior to the submittal of the NOI. 

Note: If you were covered under the February 1, 2010, general permit and 

reauthorized under this general permit, you must update your SWPPP to comply 

with the conditions of this general permit by October 1, 2018. 

2. You must implement and maintain the SWPPP for any construction activity 

requiring this general permit until final stabilization is reached. 

5.2 TMDL 

For projects that discharge stormwater to a water body listed as impaired under section 

303(d) of the Federal Clean Water Act due to sediment, suspended solids, or turbidity, 

you must identify the water body and impairment in the SWPPP. Your SWPPP must 

describe and conform to any Wasteload Allocation (WLA) for the water body as required 

in Section 2.2.4 

5.3 SWPPP Contents 

You must develop your SWPPP to ensure compliance with the effluent limits in Section 

3.0.  Your SWPPP must include the following information, at a minimum. 

1. Personnel. Your SWPPP must identify those person(s), by name or position, who 

are knowledgeable and experienced in the application of erosion and sediment 

control BMPs and who are responsible for the development and implementation of 

any portion of the SWPPP, for any later modifications to the SWPPP, and for 

compliance with the requirements of this general permit.  

2. Staff Training. The SWPPP shall outline how employees and responsible parties 

shall be trained on the implementation of the SWPPP. Training must be provided at 

least annually, as new employees or responsible parties are hired, or as necessary to 

ensure compliance with the SWPPP and this general permit. Employees and 

responsible parties include individuals who are responsible for conducting 

inspections or for the design, installation, maintenance, or repair of stormwater 

controls.  

3. Description of Construction Activities. Your SWPPP must include a narrative 

description of the nature of your construction activities, including the following: 
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a. A description of the overall project and type of construction activities to occur 

on the site and a description of the final completed project;  

b. The total size of the project and total area expected to be disturbed by 

construction activities;  

c. The maximum area expected to be disturbed at any one time; 

d. Description of the existing vegetation at the site and an estimate of the percent 

of vegetative ground cover; 

e. A description of the soil within the disturbed areas; 

f. The name of the surface waters or municipal separate storm sewer system at or 

near the disturbed area that could potentially receive discharges from the project 

site;  

g. Any construction support activity areas; and, 

h. The intended sequence and estimated dates of construction activity for the 

following: 

i. Implementation of BMPs, including when they will be operational and an 

explanation of how you will ensure the control measures are installed by 

the time each phase of earth-disturbing activity begins. 

ii. Commencement and duration of earth-disturbing activities, including 

clearing and grubbing, mass grading, site preparation (i.e., excavating, 

cutting and filling), final grading, and creation of soil and vegetation 

stockpiles requiring stabilization. 

iii. Cessation, temporary or permanent, of construction activities on the site or 

in designated portions of the site. 

4. Site Map. You must include a legible site map depicting the following features and 

boundaries of the project: 

a. Pre-construction site conditions, including existing vegetative and non-

vegetative cover (e.g. – forest, pasture, pavement, structures, etc.); 

b. Locations where earth-disturbing activities will occur, noting any phasing of 

construction activities; 

c. Approximate slopes before and after major grading activities. Note areas with a 

slope greater than three horizontal to one vertical (3:1); 

d. Topography of the site; 
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e. Drainage patterns of stormwater and authorized non-stormwater flows from the 

site property before and after major grading activities. Mark the flow direction 

with arrows on the map. 

f. Locations and names, where appropriate, of all surface waters of the state that 

exist within or in the immediate vicinity of the site and could potentially receive 

discharges from the project site.   

g. Locations of any surface water crossings, noting areas where work near 

waterbodies is necessary; 

h. Location of any stormwater conveyances including, but not limited to, sediment 

ponds, ditches, pipes, swales, stormwater diversions, culverts, and ditch blocks; 

i. Discharge locations, including locations of any storm drain inlets on or in the 

immediate vicinity of the site that could potentially receive discharges from the 

project site; 

j. Locations where stormwater or allowable non-stormwater will be discharged to 

surface waters of the state on or in the immediate vicinity of the site. 

k. Locations where sediment, soil, or other construction materials will be 

stockpiled;  

l. Designated site access points; 

m. Locations of structures and other impervious surfaces upon completion of 

construction;  

n. Natural buffer boundaries and widths; 

o. Locations of fueling activity, vehicle and equipment maintenance areas, 

designated wash water collection areas, lubricant and chemical storage, paint 

storage, material storage, staging areas, and debris collection areas; 

p. Locations of all activities that could potentially generate pollutants at the site, 

such as dumpsters, chemical storage, construction site washout, portable toilets, 

or equipment storage. 

q. Location and types of all sediment and erosions controls, velocity dissipation 

devices, post-construction controls, and all other BMPs used on the site.   

r. Locations of construction support activities covered by this general permit.  

5. Description and Maintenance of Control Measures. Your SWPPP must include a 

narrative description of the erosion and sediment control measures that will be 

implemented during construction at your site to meet the conditions of this general 

permit. For each control measure you must provide a narrative on the following:   
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a. A timeframe for the installation, maintenance, and removal (if necessary) of all 

selected BMPs for each phase of construction activity; 

b. Your rationale for the selection of all BMPs, including calculations as 

necessary;  

c. Whether selected BMPs are temporary or permanent; 

d. A description of maintenance specifications and procedures;  

e. A description of structural diversion practices intended to divert flows from 

exposed soils, store flows, or otherwise limit runoff and the discharge of 

pollutants from exposed areas of the site;  

f. A description of the removal of any temporary stormwater conveyance;  and 

g. A description of the temporary and final stabilization of areas of exposed soil 

where construction activities have been completed or temporarily ceased. Your 

SWPPP must describe the specific vegetative and/or non-vegetative practices 

you will use to comply with the stabilization requirements in Section 3.19, 

along with the reasons for choosing each practice. 

6. Procedures for Inspections. The SWPPP must describe the procedures you will 

follow for conducting site inspections and, where necessary, taking corrective 

actions.  The following information must also be included in your SWPPP: 

a. Personnel responsible for conducting inspections; 

b. Required frequency of inspections; 

c. Rationale for reduction of inspection frequency; and, 

d. Any inspection checklists or other forms that you will use. 

7. Post Construction Stormwater Management. You must identify stormwater 

management practices that will be installed during the construction process to 

control pollutants in stormwater discharges occurring after construction operations 

have been completed. Maintenance for onsite stormwater management features is the 

responsibility of the permittee until the NOT is submitted or the feature is accepted 

by the party responsible for long term maintenance. The following information must 

be included in your SWPPP:  

a. An explanation of the technical basis used to select the practices to control 

pollution where flows exceed pre-development levels;   

b. A description of structural stormwater management practices such as 

stormwater ponds, open vegetated swales, natural depressions to allow 
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infiltration of runoff onsite, and sequential systems that combine several 

practices or other post construction stormwater management features; and 

c. The location of velocity and energy dissipation devices placed at discharge 

points and appropriate erosion protection for outfall channels and ditches. 

8. Pollution Prevention Procedures  

a. Spill Prevention and Response Procedures. Your SWPPP must describe the 

procedures you will follow to prevent and respond to spills and leaks, including: 

i. Procedures for expeditiously stopping, containing, and cleaning up spills, 

leaks, and other releases. The SWPPP must identify the name or position 

of the employee(s) responsible for detection and response of spills and 

leaks;  

ii. Procedures for notification of appropriate facility personnel, emergency 

response agencies, and regulatory agencies as required by Section 7.1; 

and, 

iii. Ways to prevent reoccurrence of such releases and steps to prevent any 

such releases from contaminating stormwater runoff.  The SWPPP shall be 

modified and changes implemented as appropriate. 

b. Waste Management Procedures. The SWPPP must describe procedures for 

how you will handle and dispose of all wastes generated at your site, including, 

but not limited to, clearing and demolition debris, sediment removed from the 

site, construction and domestic waste, hazardous or toxic waste, and sanitary 

waste.  

9. Construction Site Pollutants 

a. You must include information in your SWPPP about all activities that could 

generate pollutants at your site. Examples of pollutant-generating activities 

include, but are not limited to: paving operations; concrete, paint, and stucco 

washout; solid waste storage and disposal; storage of fertilizers, pesticides, 

solvents, fuels, and soils. You must include in your SWPPP a description of the 

removal of construction equipment and vehicles and any cessation of any 

pollutant generating activities.   

b. You must include an inventory of the pollutants and chemicals associated with 

your construction activity and consider where potential spills and leaks could 

occur. 

c. If SDDENR approves the use of water treatment chemicals, your SWPPP must 

include:  
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i. A listing of all water treatment chemicals planned for use at the site and 

why these chemicals were selected;  

ii. The proper dosage and method of application for all water treatment 

chemicals; 

iii. All applicable Safety Data Sheets (SDS) for chemicals planned to be used; 

iv. Schematic drawings of any controls or treatment system used for the 

application of the water treatment chemicals; 

v. A description of how the chemicals will be stored; 

vi. Copies of the applicable manufacturer’s specifications regarding the use of 

the water treatment chemicals and chemical treatment systems; 

vii. A description of the training that personnel who handle, apply, or store the 

chemicals have received or will receive prior to the use of water treatment 

chemicals and chemical treatment systems;  

viii. A description of safe handling, spill prevention, and spill response 

procedures; and 

ix. A copy of the approval letter from SDDENR, approving the use of the 

water treatment chemicals and/or chemical treatment system. 

10. Non-Stormwater Discharges. You must identify in your SWPPP all sources of non-

stormwater discharges. 

11. Infeasibility Documentation. If you determine it is infeasible to comply with any of 

the requirements of this general permit, you must thoroughly document your 

rationale in your SWPPP. 

5.4 SWPPP Certification 

You must sign and date your SWPPP as required by Section 7.4. 

5.5 Required SWPPP Modifications 

1. Conditions Requiring SWPPP Modification. You must modify your SWPPP, 

including the site map(s), in response to any of the following conditions: 

a. When you have a new operator responsible for implementation of any part the 

SWPPP. 

b. When you make changes to your construction plans, sediment and erosion 

control measures, or any best management practices at your site that are no 

longer accurately reflected in your SWPPP. This includes changes made in 

response to corrective actions triggered by inspections.  
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c. To reflect areas on your site map where operational control has been transferred 

(including the date of the transfer) or has been covered under a new permit since 

initiating coverage under this general permit.  

d. If inspections by site staff, local officials, SDDENR, or U.S. EPA determine 

that SWPPP modifications are necessary for compliance with this general 

permit. 

e. To reflect any revisions to applicable federal, state, or local requirements that 

affect the control measures implemented at the site.   

f. If approved by the Secretary, to reflect any changes in chemical water treatment 

systems or controls, including the use of a different water treatment chemical, 

different dosage rates, or different areas or methods of application.  

2. Deadlines for SWPPP Modification. You must complete the required revisions to 

the SWPPP within 7 calendar days following any of the items listed above.  

3. Documentation of Modifications to the Plan. You are required to maintain records 

showing the dates of all SWPPP modifications. The records must include the name 

of the person authorizing each change and a brief summary of all changes.  

4. Certification Requirements. All modifications made to your SWPPP must be 

signed and certified as required in Section 7.4. 

5. Required Notice to Other Operators. If there are multiple operators at the site, you 

must notify each operator that may be impacted by the change to the SWPPP within 

24 hours. 
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6.0 SPECIAL CONDITIONS 

6.1 Qualified Local Programs  

1. To receive approval as a qualified local program, SDDENR will review the local 

requirements to ensure they comply with both state and federal requirements.  

SDDENR may authorize minor variations and alternative standards in lieu of the 

specific conditions of the general permit based upon the unique comprehensive 

control measures established in the qualifying local program. SDDENR will review 

each qualifying local program for recertification during the renewal of its municipal 

separate storm sewer system permit. 

2. If a construction site is within the jurisdiction of a qualifying local program, the 

operator shall submit a Notice of Intent (NOI) to SDDENR to be covered under the 

general permit and comply with all requirements of the qualifying local program.  

Compliance with the qualifying local program requirements is deemed to be 

compliance with this general permit. A violation of qualifying local program 

requirements is also a violation of this general permit. 

3. At this time only the City of Sioux Falls is meeting SDDENR’s minimum 

requirements. If additional municipalities are approved as a Qualifying Local 

Program in the future, a modification to this general permit will be offered for public 

comment in the municipality’s local newspaper. 
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7.0 REPORTING AND RECORDKEEPING REQUIREMENTS 

7.1 Emergency Spill Notification  

1. You must report a release or spill of a regulated substance (including petroleum and 

petroleum products) to SDDENR as soon as you become aware of it if any one of the 

following conditions exists: 

a. The release or spill threatens or is in a position to threaten waters of the state 

(surface water or ground water); 

b. The release or spill causes an immediate danger to human health or safety; 

c. The release or spill exceeds 25 gallons; 

d. The release or spill causes a sheen on surface water; 

e. The release or spill of any substance that exceeds the ground water quality 

standards of ARSD Chapter 74:54:01; 

f. The release or spill of any substance that exceeds the surface water quality 

standards of ARSD Chapter 74:51:01; 

g. The release or spill of any substance that harms or threatens to harm wildlife or 

aquatic life; 

h. The release or spill of crude oil in field activities under SDCL chapter 45-9 is 

greater than 1 barrel (42 gallons); or 

i. The release or spill is required to be reported according to Superfund 

Amendments and Reauthorization Act (SARA) Title III List of Lists, 

Consolidated List of Chemicals Subject to Reporting Under the Emergency 

Planning and Community Right to Know Act, US Environmental Protection 

Agency. 

2. To report a release or spill, call SDDENR at 605-773-3296 during regular office 

hours (8 a.m. to 5 p.m. Central Standard Time). To report the release after hours, on 

weekends or holidays, call South Dakota Emergency Management at 605-773-3231. 

Reporting the release to SDDENR does not meet any obligation for reporting to 

other state, local, or federal agencies. Therefore, you must also contact local 

authorities to determine the local reporting requirements for releases.  A written 

report of the unauthorized release of any regulated substance, including quantity 

discharged and the location of the discharge shall be sent to SDDENR within 14 

days of the discharge. 
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7.2 Planned Changes 

You must notify SDDENR as soon as possible of any planned physical alterations or 

additions to your site. Notice is required only when the alteration or addition could 

significantly change the nature or increase the quantity of pollutant discharged, or could 

result in noncompliance with permit conditions. This notification also applies to 

pollutants that are not addressed by the effluent limits in Section 3.0. 

7.3 Records Contents & Retention 

1. You must maintain onsite, or make readily available to SDDENR, the following 

documents: 

a. The SWPPP, including all certificates, reports, records, or other information 

required by this general permit.  

b. A copy of the Notice of Intent (NOI) submitted to SDDENR, along with any 

correspondence related to coverage under this general permit. 

c. A copy of the authorization letter you receive from SDDENR granting coverage 

under this general permit.   

d. A copy of this general permit. 

2. You must retain copies of the SWPPP, your inspection records, all reports required 

by this general permit, and records of the date you used to complete the NOI and 

NOT for a period of at least three (3) years from the date you terminate your 

coverage under the general permit. SDDENR may extend the time period for 

retaining your records with a written notification to you. 

3. You must submit all reports and documents required to be submitted to SDDENR by 

this general permit by email (stormwater@state.sd.us), or to the address below: 

SD Department of Environment and Natural Resources 

Surface Water Quality Program 

523 East Capitol  

Pierre, SD 57501 

7.4 Signatory Requirements 

1. All applications submitted to SDDENR under this general permit must be signed by 

either a principal executive officer or ranking elected official.  
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2. All reports required by the general permit and other information requested by 

SDDENR shall be signed by the person described in Paragraph 1 above or by a duly 

authorized representative of that person. A person is a duly authorized representative 

if:  

a. The authorization is made in writing by a person described in Paragraph 1 above 

and submitted to SDDENR; and 

b. The authorized representative must have responsibility for the overall operation 

of the site, such as the superintendent, or have overall responsibility for 

environmental matters. A duly authorized representative may be either a named 

individual or any individual occupying a named position.  

3. If the authorization under Paragraph 2 above is no longer accurate, you must submit 

a new authorization to SDDENR. 

4. You must include the following certification statement with all documents signed 

under this section:  

I certify under penalty of law that this document and all attachments were 

prepared under my direction or supervision in accordance with a system designed 

to assure qualified personal properly gather and evaluate the information 

submitted. Based on my inquiry of the person or persons who manage the system, 

or those persons directly responsible for gathering the information, the 

information submitted is, to the best of my knowledge and belief, true, accurate, 

and complete. I am aware there are significant penalties for submitting false 

information, including the possibility of fines and imprisonment for knowing 

violations. 

7.5 Duty to Provide Information 

1. You must provide, within a reasonable period of time, any information SDDENR 

requests to determine whether cause exists for modifying, revoking and reissuing, or 

terminating this general permit, or to determine compliance with the general permit.  

2. You must provide to SDDENR, upon request, copies of the records required to be 

kept by this general permit.  

3. You must make your SWPPP available to SDDENR, U.S. EPA, or your local storm 

sewer operator upon request.   

4. If you become aware that you failed to submit any relevant facts or submitted 

incorrect information in your NOI, you must promptly submit such facts or 

information.  

5. You must provide SDDENR with an updated point of contact including a mailing 

address. 
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7.6 Availability of Information 

1. Except for data determined to be confidential under ARSD Section 74:52:02:17, all 

reports you prepare and submit in accordance with the terms of this general permit 

must be available for public inspection at the offices of SDDENR.  

2. Your name and address, the NOI and NOT, your SWPPP, and your inspection 

records will not be considered confidential.  
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8.0 COMPLIANCE REQUIREMENTS 

8.1 Duty to Comply 

1. You must comply with all conditions of this general permit. Any permit 

noncompliance is a violation of the South Dakota Water Pollution Control Act and 

the federal Clean Water Act. A violation is grounds for enforcement action; for 

permit termination, revocation and reissuance, or modification; or for denial of a 

permit renewal application.  

2. If you violate a condition of the general permit or make any false statement, 

representation, or certification, you may be subject to enforcement action under 

South Dakota Codified Law, Chapter 34A-2. 

3. You are responsible for complying with all local ordinance and requirements. Local 

governments may have additional or more stringent requirements than those 

included in this general permit.  

8.2 Duty to Mitigate 

You must take all reasonable steps to minimize or prevent any discharge of pollutants in 

violation of this general permit if it has a reasonable likelihood of adversely affecting 

human health or the environment.  

8.3 Need to Halt or Reduce Activity Not a Defense 

It is not a defense for you in an enforcement action that it would have been necessary to 

halt or reduce your construction activity to maintain compliance with the conditions of 

the general permit.  

8.4 Upset Conditions  

1. An upset constitutes an affirmative defense to an action brought for noncompliance 

with technology-based permit effluent limits if the requirements of Paragraph 2 of 

this section are met. You will have an opportunity for a judicial determination on 

any claim of an upset only if SDDENR or U.S EPA bring an enforcement action for 

noncompliance with technology-based effluent limits.  

2. If you wish to establish an affirmative defense of any upset, you must demonstrate, 

through properly signed, contemporaneous operating logs, or other relevant evidence 

that: 

a. An upset occurred and you can identify the cause of the upset;  

b. You were properly operating the pollution controls at your site;  
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c. You notified SDDENR within 24 hours of becoming aware of the upset. To 

report a release or spill, call SDDENR at 605-773-3296 during regular office 

hours (8 a.m. to 5 p.m. Central Standard Time). To report the release after 

hours, on weekends or holidays, call South Dakota Emergency Management at 

605-773-3231. 

d. You complied with the mitigation measures required under Section 8.2.  

3. In any enforcement proceeding, you have the burden of proof to establish and 

document that an upset occurred.  

8.5 Removed Substances 

Collected solids, sludge, grit, or other pollutants removed in the course of treatment shall 

be properly disposed of in a manner to prevent any pollutant from entering surface waters 

of the state or creating a health hazard.  

8.6 Inspections and Entry 

You must allow SDDENR, U.S. EPA, or the operator of a municipal separate storm 

sewer system receiving your discharges to: 

1. Enter your construction site and enter areas where you keep the records required by 

the general permit; 

2. Have access to and copy, at reasonable times, any records that you must keep under 

the conditions of the general permit; 

3. Inspect, at reasonable times, any facilities, equipment (including monitoring and 

control equipment), practices, or operations regulated under this general permit; and 

4. At reasonable times, sample or monitor any substances or parameters at any location 

for the purpose of ensuring permit compliance or as otherwise authorized by the 

South Dakota Water Pollution Control Act (SDCL 34A-2). 

8.7 Oil and Hazardous Substance Liability 

Nothing in this general permit shall relieve you from any responsibilities, liabilities, or 

penalties you may be subject to under Section 311 of the federal Clean Water Act.  

8.8 Penalties for Violations of general permit Conditions  

1. If you violate a condition of the general permit, you are in violation of the provisions 

of SDCL 34A-2-36 and subject to penalties under SDCL 34A-2-75. In addition to a 

jail sentence authorized by SDCL 22-6-2, you can be subject to a criminal fine not to 

exceed $10,000 per day per violation. You can also be subject to a civil penalty not 

to exceed $10,000 per day per violation, or for damages to the environment of this 

state.  
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2. Except as provided above in the Upset Conditions in Section 8.4, nothing in this 

general permit relieves you of the civil or criminal penalties for noncompliance. 

8.9 Penalties for Falsification of Reports 

1. If you knowingly make any false statement, representation, or certification in any 

record or other document submitted or required to be maintained under this general 

permit, you are in violation of the provisions of SDCL 34A-2-77 and subject to 

penalties under SDCL 34A-2-75. 

2. If you falsify, tamper with, or knowingly render inaccurate any monitoring device or 

method required to be maintained under this general permit, you are in violation of 

the provisions of SDCL 34A-2-77 and is subject to penalties under SDCL 34A-2-75.  

3. In addition to a jail sentence authorized by SDCL 22-6-2, you can be subject to a 

criminal fine not to exceed $10,000 per day per violation. You are also subject to a 

civil penalty not to exceed $10,000 per day per violation, or for damages to the 

environment of this state. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 

 

NOTICE OF INTENT 

(NOI) FORM

. 



Notice of Intent – General Stormwater Permit Revised January 31, 2018  Page 1 of 2 

Submit form to: SD Department of Environment and Natural Resources 

Surface Water Quality Program 

523 East Capitol Avenue 

Pierre, South Dakota 57501 

stormwater@state.sd.us  

Telephone: 1-800-SDSTORM 

ALL QUESTIONS MUST BE ANSWERED COMPLETELY FOR THIS FORM TO BE VALID 

I. Site Owner Contact Information:

Company Name:

Primary Contact Person:

Mailing Address:

City:   State:    Zip Code: 

Phone Number:  Email Address: 

Type of Ownership:  Private Federal State Other (Municipal, County, etc.) 

(any type not listed previously) 

II. Contractor Information:

Will any contractors be responsible for erosion and sediment control practices: Yes No

(A contractor certification form must be submitted for each contractor that will have day to day responsibility for erosion and 

sediment control practices. If these contractors have not been identified at the time this NOI is submitted, the contractor 

certification form may be submitted after they have been identified, but before they begin construction work.)

III. Engineering Firm Contact Information (if applicable):

Contact Person:

Contact’s Email Address:

IV. Construction Project Information:

Project Name:

Physical Project Address or Description of Construction Site Location:

City:   State:  Zip Code: 

On-Site Contact Person:  

Contact’s Email Address:  

Contact’s Mailing Address: 

City:   State:     Zip Code: 

Phone Number:   County of Construction Site:  

Latitude:   Longitude:  Source (GPS, Google, etc.): 

Quarter(s):    Section(s):   Township(s):    Range(s): 

FOR DENR USE ONLY 

Permit Number:    Date Approved:   Approved by:  

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

NOTICE OF INTENT (NOI) 
to Obtain Coverage Under the SWD General Permit for 

Stormwater Discharges Associated with Construction Activities 



  

Notice of Intent – General Stormwater Permit   Revised January 31, 2018                                  Page 2 of 2 

 Construction Project Information (Continued): 

Is this project on Tribal Lands?  Yes No 

Total area disturbed by the project (in acres):     

Will this project encroach, damage, or destroy one of the historic sites identified at the following wesites: 

 http://history.sd.gov/Preservation/nationalregisterofhistoricplaces.aspx      Yes        No 

 http://www.nps.gov/nhl/find/statelists/sd/SD.pdf        Yes            No 

V. Stormwater Pollution Prevent Plan (SWPPP): 

Has the SWPPP been developed as required?  Yes No 

(The plan must be developed before the NOI is submitted. DENR will not issue coverage before this has been developed.) 

VI. Receiving Waters: 

Please list all possible waters that may receive a discharge from this site. If discharging to a Municipal Storm Sewer System, 

indicate which municipality and the ultimate receiving water. 

              

               

VII. Nature of Discharge: 

Please include a brief description of the construction project: 

              

               

Will construction dewatering be required?  Yes  No If yes, please complete section IX also. 

VIII. Construction Dates: 

Project Start Date (MM/DD/YYYY):   

Estimated Completion Date (MM/DD/YYYY):   

IX. Dewatering Activities (Complete this section if you answered yes in VII): 

Date dewatering will commence (MM/DD/YYYY):        

Date dewatering will end (MM/DD/YYYY):         

Total volume of dewatering (gallons):   Average flow rate (gallons per minute):     

Source of water to be discharged:          

Receiving water:            

Brief description of water treatment processes to be employed, if any:       

               

Will the dewatering discharge contain anything other than uncontaminated groundwater and stormwater:  Yes No 

NOTE:  If there will be dewatering activities, please place points of withdrawal and discharge on a topographic map, or other 

map if a topographic map is unavailable. This map should extend to one (1) square mile beyond the property boundaries of the 

facility and each of its discharge facilities, and those wells, springs, and other surface water bodies, drinking water wells, and 

surface water intake structures listed in public records, or otherwise known to the applicant in the map area. 

X. Other Information 

List other information you feel should be brought to the attention of the SDDENR regarding coverage under this general 

permit. Attach additional sheets if necessary. 

              

              

               



STATE OF SOUTH DAKOTA 

BEFORE THE SECRETARY OF 

THE DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

IN THE MATTER OF THE ) 
APPLICATION OF  ) 

)  CERTIFICATION OF 
_______________________________________________  ) 

)         APPLICANT
STATE OF _____________________________________ ) 

) 
COUNTY OF ___________________________________ ) 

I, ____________________________________, the applicant in the above matter after being duly 
sworn upon oath hereby certify the following information in regard to this application: 

I have read and understand South Dakota Codified Law Section 1-40-27 which provides: 

"The secretary may reject an application for any permit filed pursuant to Titles 34A or 45, 
including any application by any concentrated swine feeding operation for authorization to 
operate under a general permit, upon making a specific finding that: 

(1) The applicant is unsuited or unqualified to perform the obligations of a permit holder 
based upon a finding that the applicant, any officer, director, partner, or resident general 
manager of the facility for which application has been made:

(a) Has intentionally misrepresented a material fact in applying for a permit;
(b) Has been convicted of a felony or other crime involving moral turpitude;
(c) Has habitually and intentionally violated environmental laws of any state or the 
United States which have caused significant and material environmental damage;
(d) Has had any permit revoked under the environmental laws of any state or the United 
States; or
(e) Has otherwise demonstrated through clear and convincing evidence of previous 
actions that the applicant lacks the necessary good character and competency to reliably 
carry out the obligations imposed by law upon the permit holder; or

(2) The application substantially duplicates an application by the same applicant denied 
within the past five years which denial has not been reversed by a court of competent 
jurisdiction. Nothing in this subdivision may be construed to prohibit an applicant from 
submitting a new application for a permit previously denied, if the new application 
represents a good faith attempt by the applicant to correct the deficiencies that served as the 
basis for the denial in the original application.

All applications filed pursuant to Titles 34A and 45 shall include a certification, sworn to 
under oath and signed by the applicant, that he is not disqualified by reason of this section from 
obtaining a permit. In the absence of evidence to the contrary, that certification shall constitute a 
prima facie showing of the suitability and qualification of the applicant. If at any point in the 
application review, recommendation or hearing process, the secretary finds the applicant has 
intentionally made any material misrepresentation of fact in regard to this certification, 
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consideration of the application may be suspended and the application may be rejected as 
provided for under this section.

Applications rejected pursuant to this section constitute final agency action upon that 
application and may be appealed to circuit court as provided for under chapter 1-26.”

I certify pursuant to 1-40-27, that as an applicant, officer, director, partner, or resident general 
manager of the activity or facility for which the application has been made that I; a) have not 
intentionally misrepresented a material fact in applying for a permit; b) have not been convicted 
of a felony or other crime of moral turpitude; c) have not habitually and intentionally violated 
environmental laws of any state or the United States which have caused significant and material 
environmental damage; (d) have not had any permit revoked under the environmental laws of 
any state or the United States; or e) have not otherwise demonstrated through clear and 
convincing evidence of previous actions that I lack the necessary good character and competency 
to reliably carry out the obligations imposed by law upon me.  I also certify that this application 
does not substantially duplicate an application by the same applicant denied within the past five 
years which denial has not been reversed by a court of competent jurisdiction.  Further; 

“I declare and affirm under the penalties of perjury that this claim (petition, application, 
information) has been examined by me, and to the best of my knowledge and belief, is in all 
things true and correct.” 

Dated this ______ day of ___________________________ , 20____ . 

_______________________________________________________ 
Applicant (print) 

_______________________________________________________ 
Applicant (signature) 

Subscribed and sworn before me this _____ day of ___________________________ , 20_____ . 

_______________________________________________________ 
Notary Public (signature) 

My commission expires: ___________________________________ 

(SEAL) 

PLEASE ATTACH ANY ADDITIONAL INFORMATION NECESSARY TO DISCLOSE 
ALL FACTS AND DOCUMENTS PERTAINING TO 

SDCL 1-40-27 (1) (a) THROUGH (e). 
ALL VIOLATIONS MUST BE DISCLOSED, BUT WILL NOT 

AUTOMATICALLY RESULT IN THE REJECTION OF AN APPLICATION
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Appendix B 

 

NOTICE OF TERMINATION 

(NOT) FORM



 

Notice of Termination – General Stormwater Permit    Revised January 31, 2018 

This form is required to be submitted when a discharge permit is no longer required or necessary. Submission of this form shall in no 

way relieve the permittee of permit obligations required prior to submission of this form. Please submit this form to the following 

address: 

 

 Submit form to: SD Department of Environment and Natural Resources 

 Surface Water Quality Program 

 523 East Capitol Avenue 

 Pierre, South Dakota 57501 

 stormwater@state.sd.us  

 Telephone: 1-800-SDSTORM 

 

I. Permit Number:        

II. Primary Contact Information: 

Company Name:              

Primary Contact Person:             

Mailing Address:              

City:        State:     Zip Code:     

Phone Number:      Email Address:         

III. Mailing Address for Facility/Site Location: 

Project Name:              

Primary Contact Person:             

Contact’s Email Address:   

Contact’s Mailing Address:  

City:        State:     Zip Code:     

 

I certify under penalty of law that all stormwater discharges associated with construction activity from the identified facility that 

are authorized by a SWD general permit have been eliminated. I understand that by submitting the Notice of Termination, I am no 

longer authorized to discharge stormwater associated with construction activity under this general permit, and that discharging 

pollutants in stormwater associated with construction activity to waters of the state is unlawful under the federal Clean Water Act 

and the South Dakota Water Pollution Control Act if the discharge is not authorized by a SWD permit. I also understand that the 

submittal of this Notice of Termination does not release an operator from liability for any violations of this permit or the South 

Dakota Water Pollution Control Act. I am aware that there are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

 

NOTE: Notice of Termination shall be signed by the authorized chief elective or executive officer of the applicant, or by the 

applicant, if an individual. 

 

Name:         Title:        

 

Signature:           Date:      

 

FOR DENR USE ONLY 

 

Permit Number:      Date Approved:      Letter Date:     Approved by:    

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

NOTICE OF TERMINATION (NOT) 
of Coverage Under the SWD General Permit for 

Stormwater Discharges Associated with Construction Activities 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 

 

CONTRACTOR AUTHORIZATION  

FORM



 

Contractor Authorization – General Stormwater Permit    Revised December 07, 2017           Page 1 of 2 

 

 

 

 
 

This form is required to be submitted when a contractor will act as an operator and have day to day responsibility for 

erosion and sediment control measures. Submission of this form shall in no way relieve the permittee of permit 

obligations. Please submit this form to the following address: 

 Submit form to: SD Department of Environment and Natural Resources 

 Surface Water Quality Program 

 523 East Capitol Avenue 

 Pierre, South Dakota 57501 

 stormwater@state.sd.us  

 Telephone: 1-800-SDSTORM 

 

ALL QUESTIONS MUST BE ANSWERED COMPLETELY FOR THIS FORM TO BE VALID 

 

Project Name:        Permit Number (if available):     

Project Site Legal Location:             

Contractor Company Name:             

Responsible Contact Person:             

Contact’s Email Address:             

Contractor Mailing Address:             

City:   State:   Zip Code:   Phone Number:      

The contractor(s) responsible for the day to day operation of the construction site shall certify the following: 

“I certify under penalty of law that I understand and will comply with the terms and conditions of the 

Surface Water Discharge General Permit for Stormwater Discharges Associated with Construction 

Activities for the project identified above.” 

 

South Dakota Codified Laws Section 1-40-27 provides: 

 

"The secretary may reject an application for any permit filed pursuant to Titles 34A or 45, including any 

application by any concentrated swine feeding operation for authorization to operate under a general permit, upon 

making a specific finding that: 

 

(1) The applicant is unsuited or unqualified to perform the obligations of a permit holder based upon a finding 

that the applicant, any officer, director, partner or resident general manager of the facility for which 

application has been made: 

(a) Has intentionally misrepresented a material fact in applying for a permit; 

(b) Has been convicted of a felony or other crime involving moral turpitude; 

(c) Has habitually and intentionally violated environmental laws of any state or the United States which 

have caused significant and material environmental damage; 

(d) Has had any permit revoked under the environmental laws of any state or the United States; or 

 

 

FOR DENR USE ONLY 
 

Permit Number:      Date Approved:      Approved by:     

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 
CONTRACTOR AUTHORIZATION FORM 

for Coverage Under the SWD General Permit for 

Stormwater Discharges Associated with Construction Activities 



 

Contractor Authorization – General Stormwater Permit    Revised December 07, 2017           Page 2 of 2 

(e) Has otherwise demonstrated through clear and convincing evidence of previous actions that the 

applicant lacks the necessary good character and competency to reliably carry out the obligations 

imposed by law upon the permit holder; or 

 

(2) The application substantially duplicates an application by the same applicant denied within the past five 

years which denial has not been reversed by a court of competent jurisdiction. Nothing in this subdivision 

may be construed to prohibit an applicant from submitting a new application for a permit previously denied, 

if the new application represents a good faith attempt by the applicant to correct the deficiencies that served 

as the basis for the denial in the original application. 

 

All applications filed pursuant to Titles 34A and 45 shall include a certification, sworn to under oath and signed by 

the applicant, that he is not disqualified by reason of this section from obtaining a permit. In the absence of evidence 

to the contrary, that certification shall constitute a prima facie showing of the suitability and qualification of the 

applicant. If at any point in the application review, recommendation or hearing process, the secretary finds the 

applicant has intentionally made any material misrepresentation of fact in regard to this certification, consideration 

of the application may be suspended and the application may be rejected as provided for under this section. 

 

Applications rejected pursuant to this section constitute final agency action upon that application and may be 

appealed to circuit court as provided for under chapter 1-26." 

 

I certify pursuant to SDCL 1-40-27, that as an applicant, officer, partner, or resident general manager of the activity or 

facility for which the application has been made that I; a) have not intentionally misrepresented a material fact in applying 

for a permit; b) have not been convicted of a felony or other crime of moral turpitude; c) have not habitually and 

intentionally violated environmental laws of any state or the United States which have caused significant and material 

environmental damage; d) have not had any permit revoked under the environmental laws of any state or the United States; 

or e) have not otherwise demonstrated through clear and convincing evidence of previous actions that I lack the necessary 

good character and competency to reliably carry out the obligations imposed by law upon me. I also certify that this 

application does not substantially duplicate an application by the same applicant denied within the past five years which 

denial has not been reversed by a court of competent jurisdiction. Further; 

 

“I declare and affirm under the penalties of perjury that this claim (petition, application, information) has been 

examined by me, and to the best of my knowledge and belief, is in all things true and correct.” 

 

 

Dated this    day of     , 20 . 

 

 

             

Applicant (print) 

 

 

             

Applicant (signature) 

 

 

Subscribed and sworn before me this    day of     , 20 . 

 

 

             

Notary Public (signature) 

 

My commission expires:       

(SEAL)    

 

 

 

PLEASE ATTACH A SHEET DISCLOSING ALL FACTS PERTAINING TO SDCL 1-40-27 (1) (a) THROUGH 

(e). ALL VIOLATIONS MUST BE DISCLOSED, BUT WILL NOT AUTOMATICALLY RESULT IN THE 

REJECTION OF AN APPLICATION. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D 

 

TRANSFER OF PERMIT 

COVERAGE FORM



 

Transfer of Ownership – General Stormwater Permit    Revised January 31, 2018 

 

 

 

 

 

This form is required to be submitted when ownership of a construction project or an individual lot in a larger common plan 

of development has been transferred to a different owner. Please submit this form to the following address: 

 Submit form to: SD Department of Environment and Natural Resources 

 Surface Water Quality Program 

 523 East Capitol Avenue 

 Pierre, South Dakota 57501 

 stormwater@state.sd.us  

 Telephone: 1-800-SDSTORM 
 

Project Name:        Permit Number:       

Site (Lot) Legal Location:             

Site (Lot) Description:             

Previous Owner’s Name:             

New Owner’s Name:              

New Owner’s Mailing Information: 

City:         State:    Zip Code:      

Phone Number:       Email:         

Stabilization measures implemented prior to transfer:        

               

Date transfer of property responsibility and liability becomes effective:        

**NOTE: Any change in location, operation, and/or coverage area requires that the Stormwater Pollution Prevention 

Plan be updated and revised to reflect all changes. 

 

The site (lot) described about is covered under the General Permit for Stormwater Discharges Associated with 

Construction Activity. Temporary or permanent stabilization has been established on the site, which has now 

transferred ownership/responsibility as indicated above. The new owners, or operators, have been made aware of the 

importance of site stabilization in an effort to control pollutant runoff and/or sedimentation. 

 

The new owner assumes responsibility for implementing best management practices to reduce or eliminate a discharge 

of pollutants to waters of the state. The new owner is aware that permit coverage for the site is required until all soil-

disturbing activities at the site have been completed and one of the following conditions have been met: 

 all portions of the site not covered by pavement or permanent structures have a uniform perennial vegetative 

cover over at least 70% of the site; or 

 equivalent permanent stabilization measure have been employed, such as the use of riprap, gabions, or 

geotextiles. 

 

New Owner/Operator Signature:            

Date:         

Previous Owner/Operator Signature:            

Date:         

FOR DENR USE ONLY 
 

Permit Number:      Date Approved:      Approved by:    

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 
TRANSFER OF PERMIT COVERAGE FORM 

for Coverage Under the SWD General Permit for 

Stormwater Discharges Associated with Construction Activities 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E 

 

NOTICE OF INTENT 

FOR 

REAUTHORIZATION FORM



  

NOI for Reauthorization – General Stormwater Permit    Revised January 31, 2018 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

NOTICE OF INTENT (NOI) for REAUTHORIZATION 
of Coverage Under the SWD General Permit for 

Stormwater Discharges Associated with Construction Activities 

 

 

 

The following facility currently has coverage under the General Permit for Stormwater Discharges Associated with Construction Activities. 

This form must be submitted if you wish to continue coverage under the General Permit. Submission of this form shall in no way relieve 

the permittee of permit obligations required prior to submission of this form. Please submit this form to the following address: 

  

 Submit form to: SD Department of Environment and Natural Resources 

 Surface Water Quality Program 

 523 East Capitol Avenue 

 Pierre, South Dakota 57501 

 stormwater@state.sd.us  

 Telephone: 1-800-SDSTORM 
 

Update information below as needed. Please print or type information. 
 

I. Permit Number:      

II. Owner Information: 

Company Name:              

Primary Contact Person:             

Mailing Address:              

City:         State:     Zip Code:      

Phone Number:      Email Address:         

III. Construction Project Information: 

Project Name:   

Project Description:              

On-Site Contact Person:             

Mailing Address:              

City:      County:    State:    Zip Code:     

Phone Number:      Total area disturbed by the project (in acres):     

Project Start Date:      Estimated Completion Date:       

IV. Signature of Applicant 

By signing this form, you are requesting to continue permit coverage under the reissued General Permit. You are certifying 

you will comply with the new General Permit and update your Stormwater Pollution Prevention Plan if necessary to meet 

the reissued General Permit conditions. 

 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 

in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 

submitted. Based on my inquiry of the person or persons who manage the system, or those directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for submitting false information, including revocation of the 

permit and the possibility of fine and imprisonment for knowing violations. In addition, I certify that I am aware of 

the terms and conditions of the General Stormwater permit and I agree to comply with those requirements. 
 

NOTE: The NOI for Reauthorization must be signed by the authorized chief elective or executive offier of the applicant, 

or by the applicant, if an individual project. 

 

Name (print):          Title:        

Signature:          Date:        

FOR DENR USE ONLY 
 

Permit Number:      Date Reauthorized:      Approved by:    
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A. Introduction

A.1. Project Description

O tterT ailP ow erCom pany isdesigninganew facility calledAstoriaS tationontheeastsideof482nd

Avenueabout½ m ilenorthofCounty R oad28 (alsoknow nas194th S treet). Itisourunderstandingthat

theprojectincludesacom bustionturbinegenerator,stack,standardequipm entenclosures,and

associatedbalanceofplantequipm ent. T heprim ary fuelw illbenaturalgasw ithlayoutconsiderationfor

futurefueloil. T henetelectricaloutputofthestationw illbeintherangeof240 M egaw atts(M W )to

265 M W atsum m eram bientconditions,dependingontheselectedcom bustionturbine. T he

engineeringfortheprojectisbeingperform edby S argent& L undy,L .L .C.

A.2. Site Conditions and History

Currently,thesiteexistsasanagriculturalfieldw ithafarm steadontheeastsidenearthecenterofthe

area. Atthetim eofourexplorationthesitehadrecently hadalfalfacutandw asastubblefield. Cattle

grazedinthefarm steadareathatw assurroundedby anelectricalfence. Currentgradesatourboring

locationsrangefrom about1815 to1840 feetabovesealevel.

Photograph 1. Aerial Photograph of the Site in 2015

P hotographtakenfrom GoogleEarth™ ,im agedatedS eptem ber1,2015.

Approximate Limits of Exploration
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A.3. Purpose

T hepurposeofourgeotechnicalexplorationandtestingistocharacterizesubsurfacegeologicconditions

atselectedexplorationlocationsandpresenttheresultsofourfieldandlaboratory evaluationtoO tter

T ailP ow erCom pany.

A.4. Organization of this Report

T hebody ofthisreportsum m arizesourscopeofservices,describesthesubsurfacegeologicand

hydrologicconditionsencounteredatourborings,andsum m arizesthephysicalpropertiesofthe

m aterialsencounteredatourexplorationlocationsandtestedinourlaboratory. T hetextis

com plim entedw iththefollow ingappendices:

 T heExplorationL ocationS ketchshow sthelocationandcoordinatesoftheexploration

locationsonanaerialphotograph.

 T heL ogofBoringsheetsarethelogsofpenetrationtestboringsperform edatthelocations

show nintheaerialphotograph.

 T heGrainS izeAccum ulationCurves,U nconfinedCom pressiveS trengthT estR eports,

ConsolidationT estR eportsandM odifiedP roctorR eportscontainthesam plespecificgraphic

resultsforthosetests,w hichw ereperform edonstandardpenetrationtest,thin-w alled

tube,orbulksam plesobtainedfrom theborings.

 T heS oilR esistivity S urvey R esultsprovideresultsoftheelectricalresistivity testsperform ed

atthesite.

 T heS oilT herm alConductivity L aboratory T estingR esultssum m arizethelaboratory testing

perform edonthin-w alledtubesam plesfrom therm altestinglocations.

 T heS oilCorrosivity T estingR esultsandS eism icS urfaceW aveS urvey R esultsprovidethe

resultsofsubcontractedtesting.

 T heDrillR igHam m erEnergy R esultsprovidescalibrationdatafortheham m ersusedinto

perform ourstandardpenetrationtesting.

A.5. Scope of Services

W eperform edourscopeofservicesfortheprojectinaccordancew ithourP roposalQ T B079404 toO tter

T ailP ow erCom pany,datedJune19,2018.W ereceivedN oticetoP roceedfrom O tterT ailP ow er
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Com pany onJuly 5,2018andasignedcontractonJuly 10,2018. T hefollow inglistdescribesthe

geotechnicaltaskscom pletedinaccordancew ithourauthorizedscopeofservices.

 S takingandclearingtheexplorationlocationofundergroundutilities.W esubcontractedw ith

S hortElliotHendrickson,Inc.tostaketheexplorationlocationsprovidedinthecontract

docum entsandprovideustheelevationsateachlocation. T heExplorationL ocationS ketch

includedintheAppendix show stheapproxim atelocationsoftheborings. T heexploration

locationsw erenotoffsetfrom thestakedlocations.

 P erform ing20 standardpenetrationtest(S P T )borings,denotedasB-01 toB-20,tonom inal

depthsof10 to100 feetbelow gradeacrossthesite.

 P erform ingelectricalresistivity testingusingtheW ennerarray at13 locationsandusingthe

S chlum bergerarray at2 locations.

 P erform ingaseism icsurfacew avesurvey,subcontractedtoZongeInternational,Inc.

 P erform ingtherm alconductivity testingonundisturbedsam plesrecoveredfrom depthsof2

feetand5 feetattheeightidentifiedlocations.

 P erform inglaboratory testingonsam plesidentifiedby R ogerW u ofS argent& L undy,L .L .C.

 P reparingthisreportcontaining:

 A descriptionoftheexplorationproceduresusedandestim atedS P T ham m erenergy.

 L ogsoftheboringsdescribingthem aterialsencounteredandpresentingtheresultsof

ourgroundw aterm easurem entsandlaboratory tests.

 T heestim atedS P T ham m erenergy.

 S oilresistivity survey,seism icsurfacew avesurvey results,andsoiltherm alconductivity

laboratory testingresults.

 A CAD sketchshow ingtheas-builtboring,therm alconductivity test,electricalresistivity

testandseism icsurfacew avesurvey testlocations.

 A descriptionofany unusualoccurrencesornon-conform ancesw iththeapplicableAS T M

S tandardsthatm ay affectthequality ofthedataobtained.

O urscopeofservicesdidnotincludeenvironm entalservicesortesting,andw edidnottrainthe

personnelperform ingthisevaluationtoprovideenvironm entalservicesortesting.W ecanprovidethese

servicesortestingatyourrequest.
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B. Results

B.1. Geologic Overview

T heeasternsideofS outhDakotaisunderlainby am ix ofglacialtillandglacialoutw ashsoilscreatedas

glaciersadvancedandretreatedoverthearearepeatedly duringthelasticeage. T heglacialtilland

outw ashsoilsarelocally overlainby m orerecentalluvialdepositsalongthecurrentorhistoricpathsof

rivers. T hepredom inantform ationsidentifiedneartheprojectsiteontheGeologic Map of South Dakota

(Martin, Sawyer, Fahrenbach, Tomhave, Schulz, 2004) aredescribedasfollow s:

 Alluvium (Q al)– Clay-toboulder-sizedclastsw ithlocally abundantorganicm aterial.

T hicknessupto75 feet.

 O utw ash,undifferentiated(Q lo)– Heterogeneoussandandgravelw ithm inorclay andsilt,of

glaciofluvialorigin,includingautw asplans,kam es,kam eterraces,andotherundifferentiated

deposits. T hicknessupto30 feet.

 T ill,groundm oraine(Q ltg)– Com pact,silty,clay-richm atrixw ithsand-toboulder-sized

clastsofglacialorigin. A geom orphicfeaturecharacterizedby elevatedlinearridges

includingm inor,w ashboard,orrecessionalm oraines. Com positethicknessofallU pper

W isconsoniantillm ay beupto300 feet.

W ebasedthegeologicoriginsusedinthisreportonthesoiltypes,in-situ andlaboratory testing,and

availablecom m onknow ledgeofthegeologicalhistory ofthesite.Becauseofthecom plex depositional

history,geologicoriginscanbedifficulttoascertain.W edidnotperform adetailedinvestigationofthe

geologichistory forthesite.

B.2. Boring Results

T hetypesofsoilsencounteredintheboringsaredescribedbelow .T hesoilsaregenerally describedin

theorderthey w ereencountered;i.e.,beginningatthegroundsurface.P leasereferencetheL ogsof

BoringsattachedintheAppendix foradditionaldetails.

B.2.a. Fill

T heboringsencounteredfillfrom thesurfaceat4 of28 boringlocationstodepthsof2 to5 1/2 feet

below thesurface.T heonly boringsthatencounteredfillw eretheonesperform edon482nd Avenue.

T hefillencounteredintheboringsconsistedofpoorly gradedsandw ithsilt,clayey sand,sandy leanclay,
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leanclay w ithsandandleanclay. W hilem ostofthefillappearstohavebeenplacedw ithsom e

com pactiveeffortortohaveundergonesom esettlem ent,therearesom epocketsoffillareloose.T he

upper,approxim ately 1/2 footthick,layerofpoorly gradedsandispresum edtobeanaggregate

surfacingcourse,thoughtestingw asnotperform edtoevaluateitsconform ancetotherequirem entsof

S outhDakotaDepartm entofT ransportationS tandardS pecificationsforR oadsandBridgesS ection882

orany othercriteria.

B.2.b. Topsoil

T opsoilw asencounteredat24 of28 boringlocationsw iththicknessesofabout1 to4 feetoftopsoil.T he

topsoilencounteredby oursoilboringsconsistedofsandy leanclay,leanclay w ithsand,andleanclay.

B.2.c. Organic Deposits

InBoringB-19 w eencounteredalayeroforganicsiltsw am pdepositfrom beneaththefilltoadepthof

10 1/2 feet. W edidnotencountersw am pdepositsinany otherborings.

B.2.d. Alluvial Deposits

Beneaththefill,topsoilororganicdepositsw eencounteredalluvium in26 of28boringsatthicknesses

rangingfrom 1 1/2 to12 feetw heretheboringsdidnotterm inateinit. O neoftheroadw ay borings

(B-16)andallofthetherm alresistivity sam plingborings(T -01 throughT -08)term inatedinalluvial

deposits. O nly BoringsB-18 andB-19 ontheroadw ay didnotencounteralluvium . T healluvialdeposits

consistedofpoorly gradedsandw ithsilt,silty sand,clayey sand,sandy silt,siltw ithsand,silt,silty clay,

sandy leanclay andleanclay.

B.2.e. Glacial Till and Outwash Deposits

Alltheboringsthatdidnotterm inateinalluvium encounteredglacialtillandoutw ashdepositstothe

term inationdepthsoftheborings. T heglacialdepositsconsistedofpoorly gradedgravelw ithsand,

poorly gradedgravelw ithsiltandsand,poorly gradedsand,poorly gradedsandw ithgravel,poorly

gradedsandw ithsiltandgravel,poorly gradedsandw ithsilt,silty sand,clayey sand,sandy silt,siltw ith

sand,silt,sandy leanclay w ithgravel,sandy leanclay andleanclay w ithsand.

T heupperelevationoftheglacialdepositsrangedfrom about18081/2 to18281/2 w ithanaverageof

about1816 1/2 feet. T hetw oglacialdepositsw erelayeredthroughouttheprofileandacrossthesite

thoughglacialoutw ashw asm orecom m onatshallow erdepthsandglacialtillatdeeperdepths. Inthe

boringsatleast60 feetdeep,theelevationatw hichthesoilstransitionedtoonly glacialtillsoilsw ithno

m orelayeringrangedfrom 1763 to1809 feet.
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B.2.f. Soil Boring Penetration Resistances

R esultsofthepenetrationresistancetestsfrom thestandardpenetrationtestboringsaresum m arizedin

T able1 below . T hepenetrationresistancesincludethenum berofham m erblow s(BP F= blow sperfoot)

requiredtodrivethesplit-spoonsam pleroverthelast12 ofthe18 inchesofpenetration. T heblow s

reportedhavenotbeenm odifiedfrom thosecountedinthefield. T heham m erenergy efficienciesare

discussedinS ectionC. Interpretivecom m entsareprovidedtoillustratetheengineeringim plicationsof

thepenetrationresistances.

Table 1. Soil Boring Penetration Resistances

Deposition Classifications
Penetration

Resistances (BPF) Comments

Alluvium
S P ,S P -S M ,S M ,
S C,M L ,CL -M L ,

CL

R ange:2 – 8
Average:5

# S am ples:42

T healluvialsoilsw eregenerally inavery loosetoloose
(cohesionlesssoils)orvery softtosoft(cohesivesoils)
relativedensity andexhibited low strengthandhigh

com pressibility’s.

GlacialO utw ash
GP ,S P ,S P -S M ,

S M ,M L

R ange:1 – 31
Average:8

# S am ples:87

T hepenetrationresistancesindicatealooseto
m edium denserelativedensity w ithloosebeingm ore
com m on. T helow estvaluesw ereencounterednear

thesurfaceinafew oftheboringsorim m ediately
aftertheboringpenetratedthegroundw atertable.
T hehighestblow countsw eregenerally atdeeper

depthsandinthegraveldeposits.

GlacialT ill CL
R ange:2 – 81
Average:22

# S am ples:141

T hepenetrationresistancesindicaterelativedensities
rangingfrom softtohard. S om eofthehigherblow
countsintheupper40 to50 feetarelikely dueto
gravelandcobbles. Inalltheboringsthatw ere

extendedtoatleast60 feet,w iththeexceptionof
BoringB-11,w eencountered atransitiontostiffer

m aterials. Below depthsrangingfrom 45 to65 feet
(elevationsof1761 to1778feet)blow countsw ere

consistently abovetheaverageof22 BP F. Abovethis
transitiontheblow countsw eregenerally below the

average.

B.3. Groundwater

T able2 sum m arizesthedepthsw herew eobservedgroundw ater;theattachedL ogofBoringsheetsin

theAppendix alsoincludethisinform ationandadditionaldetails.
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Table 2. Groundwater Summary

Location
Surface

Elevation
Estimated Depth to
Groundwater (feet)

Corresponding
Groundwater Elevation (ft)

B-01 1822 1/2 81/2 1814

B-02 1823 10 1813

B-03 1826 9 1817

B-04 1826 1/2 10 1816 1/2

B-05 1822 1/2 6 1/2 1816

B-07 1822 1/2 9 1813

B-08 1822 8 1814

B-09 1828 9 1/2 18181/2

B-11 1826 13 1813

B-12 1829 8 1821

B-13 1823 9 1814

B-14 1821 9 1812

B-15 1840 17 1823

B-19 1819 7 1812

B-20 1828 9 1/2 18181/2

T -02 1822 5 1817

Atthetim eofourobservation,thegroundw atersurfaceelevationappearedtobeaboutelevation1812

to1823 feet.T hesoilboringsindicatealayeredsoilprofilethatisconduciveforencounteringperched

w aterconditions.P rojectplanningshouldexpectseasonalandannualfluctuationsingroundw ater

elevations.

B.4. Field Testing Results

B.4.a. In-Situ Electrical Resistivity Testing

Electricalresistivity testingw asconductedattheprojectsiteonJuly 26 andJuly 27,2018 atthelocations

show nontheExplorationL ocationS ketchintheAppendix. W econductedtestingat13 locationsusinga
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W ennerarray w ithelectrodespacing’sof1 1/2,3,5,10,15 and20 feet. T heresultsoftheelectrical

resistivity testsarepresentedintheAppendix.

B.4.b. Seismic Testing

S eism ictestingw asperform edby ZongeGeosciencesat5 turbines. T heresultsoftheirtestingare

providedintheAppendix.

B.5. Laboratory Test Results

W eperform edlaboratory testingonsam plesselectedby R ogerW u,P EofS argent& L undy,L .L .C. T he

follow ingparagraphssum m arizetheresultsofourtests.

B.5.a. Moisture Contents

W eperform ed85 m oisturecontent(M C)testsperAS T M D2216. T hem oisturecontentsforthesoils

overallrangedfrom 5 to51 percent,w ithanaveragem oisturecontentofabout19 percent.T heL ogof

BoringS heetsattachedintheAppendix presenttheresultsofthem oisturecontenttestsinthe“ M C”

colum n.

B.5.b. Moisture Contents and Unit Weights

W eperform ed20 unitw eighttests. T heresultsofthetestsindicatethem aterialshavew etdensities

(W D)rangingfrom 126 to138 poundspercubicfoot(pcf),anddry densities(DD)rangingfrom 103 to

120 pcf.T heL ogofBoringS heetslisttheresultsoftheunitw eighttestsinthe“ T estsorN otes” colum n.

B.5.c. Organic Contents

W eperform ed9 organiccontent(O C)testsperAS T M D2974.T heorganiccontentsofthem aterials

testedrangedfrom 2 to11 percent.T heL ogofBoringsheetsintheAppendixshow theresultsofthe

organiccontenttestsinthe“ T estsorN otes” colum n.

B.5.d. Atterberg Limits

W eperform edAtterberglim itstests(perAS T M D4318)on36 sam plesforclassification.T w osam ples

testedw erenon-plastic. T heresultsoftherem ainingAtterberglim itstestsindicatedthesoilstestedhad

liquidlim its(L L )rangingfrom 22 to56 percent,plasticlim its(P L )rangingfrom 10 to34 percent,and

plasticity indices(P I)rangingfrom 5 to27 percent. T hesam plestestedw ereclassifiedassilt,silty clay,

leanclay,andelasticsilt. T heL ogofBoringsheetslisttheresultsofAtterberglim itstestsinthe“ T estsor

N otes” colum n.



O tterT ailP ow erCom pany
P rojectB1806731
S eptem ber5,2018
P age9

B.5.e. Percent Passing the #200 Sieve Tests

W eperform ed20 teststoevaluatethepercentofparticlespassingthe#200 sieve(P 200)(perAS T M

D1140).T heresultsofthesetestsindicatedthesoilsencounteredhadP 200srangingfrom 19 to84

percent.T heL ogofBoringsheetslisttheresultsofP 200 testsinthe“ T estsorN otes” colum n.

B.5.f. Mechanical-Sieve Analysis Tests

W eperform edm echanical-sieveanalysesw itha#200 w ash(perAS T M D6913)on22 sam plestoassistin

classification.T hetestsindicatedthesam plesclassifiedaspoorly gradedgravelw ithsiltandsand

(GP -GM ),poorly gradedsand(S P ),poorly gradedsandw ithsilt(S P -S M ),silty sand(S M ),clayey sand(S C),

sandy silt(M L ),siltw ithsand(M L ),sandy leanclay (CL ),andleanclay w ithsand(CL ).T heAppendix

includesgraphicalrepresentationsofthegrainsizeanalyses.

B.5.g. Sieve-Hydrometer Analysis Tests

W eperform ed9 sieve-hydrom eteranalyses(perAS T M D422)toassistinclassification.T hetests

indicatedthesam plestestedclassifiedassilty sand(S M ),clayey sand(S C),sandy silt(M L ),silt(M L ),and

sandy leanclay (CL ). T heAppendix includesgraphspresentingtheresultsofthem echanicalsieve-

hydrom etergrainsizeanalyses.

B.5.h. Unconfined Compressive Strength Tests

W eperform edunconfinedcom pressivestrength(qu)tests(perAS T M D2166)on21 sam ples.T heresults

ofthetestsindicatedthesoilshadunconfinedcom pressivestrengthsrangingfrom 830 to9020 pounds

persquarefoot(psf),indicatingundrainedshearstrengthsrangingfrom 415 to4510 psf.T heattached

L ogofBoringsheetslisttheresultsoftheunconfinedcom pressivetestsinthe“ T estsorN otes” colum n

andtheAppendix alsoincludestheindividualdatasheetsandgraphs.

W eperform edpocketpenetrom etertests(qp)onselectedpenetrationtestsam plestoprovidean

additionalestim ationofthesoil’sunconfinedcom pressivestrength.P enetrom etertestsperform edon

them aterialsrangedfrom 1/4 to4 1/2+ tonspersquarefoot(tsf),indicatingestim atedundrainedshear

strengthsrangingfrom about250 to4500 psf.

B.5.i. Time-Rate Consolidation Tests

W eperform ed6 tim e-rateconsolidationtest(perAS T M D2435).T hetestresultsareprovidedgraphically

intheAppendix. T ables3 and4 sum m arizetheresults.
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Table 3. Summary of Consolidation Test Results

Boring / Depth Soil Type
Preconsolidation

Pressure
(psf)

Compression
Index
(Cc)

Recompression
Index

(Cr)
Initial Void Ratio

B-04
(42 to44 feet)

S andy L eanClay
(CL )

2,880 0.14 0.01 0.525

B-05
(32 to34 feet)

S andy L eanClay
(CL )

3,820 0.11 0.02 0.457

B-08
(17to19 feet)

S andy S ilt(M L ) 4,700 0.04 0.00 0.523

B-10
(32 to34 feet)

S andy L eanClay
(CL )

3,660 0.11 0.02 0.447

B-11
(3 to5 feet)

S andy L eanClay
(CL )

4,540 0.11 0.01 0.539

B-12
(29 ½ to31 ½ feet)

S andy,S ilty Clay
(CL -M L )

3,760 0.11 0.01 0.474

T hetim e-ratecurvesforthetim e-rateconsolidationtestsprovidedthefollow ingcoefficientof

consolidation(cV)valuesattheindicatedconfiningpressure:

Table 4. Time-Rate Consolidation Test Results

Boring / Depth Soil Type
Confining Pressure

(psf)
Coefficient of Consolidation (CV)

(ft2/day)

B-04
(42 to44 feet)

S andy L eanClay (CL )

1,000 0.94

2,000 1.39

4,000 0.86

8,000 0.49

B-04
(42 to44 feet)

S andy L eanClay (CL )
16,000 0.29

32,000 0.21

B-05
(32 to34 feet)

S andy L eanClay (CL )

1,000 0.26

2,000 0.12

4,000 0.14

8,000 0.40

16,000 0.10

32,000 0.09
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Boring / Depth Soil Type
Confining Pressure

(psf)
Coefficient of Consolidation (CV)

(ft2/day)

B-08
(17to19 feet)

S andy S ilt(M L )

1,000 0.39

2,000 0.13

4,000 0.45

8,000 0.26

16,000 0.12

32,000 0.49

B-10
(32 to34 feet)

S andy L eanClay (CL )

1,000 0.38

2,000 0.28

4,000 1.16

8,000 1.52

16,000 0.15

32,000 0.11

B-11
(3 to5 feet)

S andy L eanClay (CL )

1,000 0.34

2,000 1.76

4,000 1.20

8,000 0.82

16,000 0.57

32,000 0.76

B-12
(29 ½ to31 ½ feet)

S andy S ilty Clay (CL -M L )

500 0.77

1,000 0.38

2,000 0.46

4,000 1.29

8,000 0.38

16,000 0.23

32,000 0.20

B.5.j. Moisture-Density Relationship (Proctor Tests)

W eperform edm odifiedP roctortests(perAS T M D1557)on6 selectedbulksam ples.T heresults

indicatedm axim um dry densitiesof115.1 to124.7poundspercubicfoot(pcf)w ithoptim um m oisture

contentsof10.5 to12.9 percent.T heP roctortestresultsareprovidedgraphically intheAppendix.
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B.5.k. Corrosion Potential Tests

W eperform edcorrosionpotentialtestsincludingpH determ inations,chlorideandw atersolublesulfate

on15 sam ples.T heAppendix includesallofthetestresultsoncom positesheetsandtheresultsarealso

listedinthe“ T estsorN otes” colum noftheL ogofBoringsheets.

B.5.l. Thermal Conductivity Tests

W eperform ed19 therm alconductivity testsonsam plesobtainedfrom thelocationsshow nonthe

ExplorationL ocationS ketchintheAppendix. T hetherm alconductivity resultsarepresentedgraphically

intheAppendix.

C. Procedures

C.1. Penetration Test Borings

W edrilledthepenetrationtestboringsw ithtruckandAT V-m ountedcoreandaugerdrillequippedw ith

hollow -stem auger.W eperform edtheboringsingeneralaccordancew ithAS T M D6151 taking

penetrationtestsam plesat2 1/2-or5-footintervalsingeneralaccordancetoAS T M D1586.W e

collectedthin-w alledtubesam plesingeneralaccordancew ithAS T M D1587atselecteddepths.T he

boringlogsshow theactualsam pleintervalsandcorrespondingdepths.W ealsocollectedbulksam ples

ofaugercuttingsatselectedlocationsforlaboratory testing.

O nJuly 25 andJuly 26,2018 w eperform edcalibrationsontheautoham m ersforeachrig. T heresultsof

thecalibrationsarepresentedintheAppendix.

C.2. Exploration Logs

C.2.a. Log of Boring Sheets

T heAppendix includesL ogofBoringsheetsforourpenetrationtestborings.T helogsidentify and

describethepenetratedgeologicm aterials,andpresenttheresultsofpenetrationresistancetests

perform ed.T helogsalsopresenttheresultsoflaboratory testsperform edonsam ples,andgroundw ater

m easurem ents.

W einferredstrataboundariesfrom changesinthepenetrationtestsam plesandtheaugercuttings.

Becausew edidnotperform continuoussam pling,thestrataboundary depthsareonly approxim ate.T he
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boundary depthslikely vary aw ay from theboringlocations,andtheboundariesthem selvesm ay occuras

gradualratherthanabrupttransitions.

C.2.b. Geologic Origins

W eassignedgeologicoriginstothem aterialsshow nonthelogsandreferencedw ithinthisreport,based

on: (1)areview ofthebackgroundinform ationandreferencedocum entscitedabove,(2)visual

classificationofthevariousgeologicm aterialsam plesretrievedduringthecourseofoursubsurface

exploration,(3)penetrationresistancetestingperform edfortheproject,(4)laboratory testresults,and

(5)availablecom m onknow ledgeofthegeologicprocessesandenvironm entsthathaveim pactedthe

siteandsurroundingareainthepast.

C.3. Material Classification and Testing

C.3.a. Visual and Manual Classification

W evisually andm anually classifiedthegeologicm aterialsencounteredbasedonAS T M D2488.W henw e

perform edlaboratory classificationtests,w eusedtheresultstoclassify thegeologicm aterialsin

accordancew ithAS T M D2487.T heAppendix includesachartexplainingtheclassificationsystem w e

used.

C.3.b. Laboratory Testing

T heexplorationlogsintheAppendix notem ostoftheresultsofthelaboratory testsperform edon

geologicm aterialsam ples.T herem aininglaboratory testresultsfollow theexplorationlogs.W e

perform edthetestsingeneralaccordancew ithAS T M procedures.

C.4. Groundwater Measurements

T hedrillerscheckedforgroundw aterw hileadvancingthepenetrationtestborings,andagainafterauger

w ithdraw al.W ethenfilledtheboreholesorallow edthem torem ainopenforanextendedperiodof

observation,asnotedontheboringlogs.
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D. Qualifications

D.1. Variations in Subsurface Conditions

D.1.a. Material Strata

W edevelopedourevaluation,analysesandrecom m endationsfrom alim itedam ountofsiteand

subsurfaceinform ation.Itisnotstandardengineeringpracticetoretrievem aterialsam plesfrom

explorationlocationscontinuously w ithdepth.T herefore,w em ustinferstrataboundariesand

thicknessestosom eextent.S trataboundariesm ay alsobegradualtransitions,andprojectplanning

shouldexpectthestratatovary indepth,elevationandthickness,aw ay from theexplorationlocations.

Variationsinsubsurfaceconditionspresentbetw eenexplorationlocationsm ay notberevealeduntil

perform ingadditionalexplorationw ork,orstartingconstruction.Iffutureactivity forthisprojectreveals

any suchvariations,you shouldnotify ussothatw em ay reevaluateourrecom m endations.S uch

variationscouldincreaseconstructioncosts,andw erecom m endincludingacontingency to

accom m odatethem .

D.1.b. Groundwater Levels

W em adegroundw aterm easurem entsundertheconditionsreportedhereinandshow nonthe

explorationlogs,andinterpretedinthetextofthisreport.N otethattheobservationperiodsw ere

relatively short,andprojectplanningcanexpectgroundw aterlevelstofluctuateinresponsetorainfall,

flooding,irrigation,seasonalfreezingandthaw ing,surfacedrainagem odificationsandotherseasonal

andannualfactors.

D.2. Use of Report

T hisreportisfortheexclusiveuseoftheaddressedparties.W ithoutw rittenapproval,w eassum eno

responsibility tootherpartiesregardingthisreport.O urevaluation,analysesandrecom m endationsm ay

notbeappropriateforotherpartiesorprojects.

D.3. Standard of Care

Inperform ingitsservices,BraunIntertecusedthatdegreeofcareandskillordinarily exercisedunder

sim ilarcircum stancesby reputablem em bersofitsprofessioncurrently practicinginthesam elocality.

N ow arranty,expressorim plied,ism ade.
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TW*

7

6
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TW*
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1 1/4

1

1

P200=84%

*12 inch recovery.
LL=NP, PL=NP,
PI=NP

Mud rotary
methods used
below 10 feet.

pH=7.8,
WSS=470mg/Kg,
Chloride=<5mg/Kg

*24 inch recovery.
WD=133pcf,
DD=117pcf,
Qu=3240psf;
LL=26, PL=12,
PI=14

24

10

23

14

CL

SM

SP-
SM

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

-trace Gravel and roots at 3 feet.

SILTY SAND, trace Gravel, fine-grained, brown and gray,
moist, loose.

(Alluvium)

-gray and wet below 10 feet.

POORLY GRADED SAND with SILT, fine- to
medium-grained, wet, loose.

(Glacial Outwash)

-Silty Sand seams at 20 feet.

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till)

- SILTY SAND layer at 25 feet.
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*Full recovery.
WD=130pcf,
DD=108pcf,
Qu=1240psf;
P200=53%

LL=29, PL=10,
PI=19

21

16

CL

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till) (continued)

-with Silty Sand seams at 35 feet.

-driller noted what felt like Sand and Gravel at 42 1/2 feet
(1 foot long).
SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till)

-with Silty Sand seams at 50 feet.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
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SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

-SILTY SAND layer at 70 feet.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials
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SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

END OF BORING.

Water observed at a depth of 8 1/2 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)
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OC=3%

Mud rotary
methods used
below 11 feet.

pH=8.3,
WSS=27mg/Kg,
Chloride=<5mg/Kg

P200=60%

22

28
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CL

ML

SP-
SM

LEAN CLAY, trace Sand and roots, black, moist.

SANDy SILT, with Lean Clay layers, brown and gray with
iron-staining, moist, very loose to loose.

(Alluvium)

POORLY GRADED SAND with SILT, fine-grained, gray,
wet, very loose to loose.

(Glacial Outwash)

-brown at 10 feet.

-Silty Sand seams at 15 feet.

-trace Gravel at 20 feet.

-layer of SILT at 30 feet.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials
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16

18

20

44

26

32

1 3/4

3 1/4

3 1/2

LL=29, PL=12,
PI=17

P200=68%; LL=35,
PL=13, PI=22

14

17

CL

POORLY GRADED SAND with SILT, fine-grained, gray,
wet, very loose to loose.

(Glacial Outwash) (continued)

-with GRAVEL, medium dense at 35 feet.

SANDY LEAN CLAY, trace Gravel, gray, moist, very stiff
to hard.

(Glacial Till)

-with GRAVEL at 50 feet.

1785.0 38.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-02  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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32

35

32

36

30

36

30

3 1/2

2 3/4

2 3/4

15

SANDY LEAN CLAY, trace Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-02  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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37 3 1/4

SANDY LEAN CLAY, trace Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

END OF BORING.

Water observed at a depth of 10 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.

1722.0 101.0

7/25/18 1" = 4'DATE: SCALE:DRILLER:

Tests or NotesWL
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-02  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA
4

5

6

4

8

9

10

15

6

TW*

1/2

1

pH=8.5,
WSS=26mg/Kg,
Chloride=<5mg/Kg

Mud rotary
methods used
below 11 feet.

*16 inch recovery.
WD=137pcf,
DD=120pcf,
Qu=2440psf;

10

14

CL

SM

ML

SP-
SM

CL

SANDY LEAN CLAY, trace roots and organics, black,
moist.
SILTY SAND, fine-grained, brown, moist to wet, very
loose to loose.

(Alluvium)

SILT with SAND, brown, moist, very loose.
(Alluvium)

POORLY GRADED SAND with SILT, fine- to
medium-grained, brown and gray, moist, loose to
medium dense.

(Glacial Outwash)
-layer of SILTY SAND at 10 feet.

SANDY LEAN CLAY, gray, wet, medium to stiff.
(Glacial Till)

1825.2

1819.5

1817.0

1803.0

0.8

6.5

9.0

23.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-03

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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6

7

TW*

11*

10

TW*

1/2

1

1

1 1/4

3 3/4

LL=30, PL=13,
PI=17; P200=50%

*24 inch recovery.
WD=134pcf,
DD=114pcf;
LL=24, PL=14,
PI=10

*No recovery.

*13 inch recovery.
WD=133pcf,
DD=115pcf,
Qu=6360psf

17

15

CL

SANDY LEAN CLAY, gray, wet, medium to stiff.
(Glacial Till) (continued)

-layer of SILTY SAND at 35 feet.

-Unconfined compressive strength test attempted on
sample at 45 feet, but sample had not peaked at the
movement limit of the machine (1 inch).  Qu at 17.8%
strain was 1560psf.

SANDY LEAN CLAY, a little Gravel, gray, moist, medium
dense to hard.

(Glacial Till)

1768.0 58.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-03  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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29

30

49

59

30

36

16

3 1/2

3

3

3

1 1/2

SANDY LEAN CLAY, a little Gravel, gray, moist, medium
dense to hard.

(Glacial Till) (continued)

-layer of POORLY GRADED SAND with SILT at 80 feet.
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3 1/4" HSA, AutohammerG. Bevre

L O G  O F  B O R I N G
(S

ee
 D

es
cr

ip
tiv

e 
T

er
m

in
ol

og
y 

sh
ee

t f
or

 e
xp

la
na

tio
n 

of
 a

bb
re

vi
at

io
ns

)

LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-03  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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22 2

SANDY LEAN CLAY, a little Gravel, gray, moist, medium
dense to hard.

(Glacial Till) (continued)

END OF BORING.

Water observed at a depth of 9 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.

1725.0 101.0

7/27/18 1" = 4'DATE: SCALE:DRILLER:

Tests or NotesWL
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3 1/4" HSA, AutohammerG. Bevre
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-03  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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5

5

4

5

7

1

4

8

8

OC=4%

pH=8.6,
WSS=9mg/Kg,
Chloride=<5mg/Kg

P200=35%
Mud rotary
methods used
below 11 feet.

15

5

30

23

CL

SP-
SM

SM

SP-
SM

LEAN CLAY, with roots and organics, black, moist.
(Topsoil)

POORLY GRADED SAND with SILT, fine- to
medium-grained, brown, moist, loose to very loose.

(Alluvium)

SILTY SAND, fine-grained, brown, wet, loose.
(Alluvium)

POORLY GRADED SAND with SILT, fine- to
medium-grained, gray, wet, very loose to loose.

(Glacial Outwash)

-brown and gray at 15 feet.

-layer of SILT at 25 feet.

-fine- to medium-grained below 30 feet.

1824.7

1818.7

1813.7

2.0

8.0

13.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-04

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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10

6

TW*

5

9

5

*

3

TW*

1

1/2

1/2

1/2

1/4

2 3/4

*23 inch recovery.
WD=136pcf,
DD=117pcf;
Qu=3580psf;
LL=32, PL=12,
PI=20; P200=59%;
SG=2.686
LL=29, PL=13,
PI=16

*Thinwall attempted
at 57 feet.  No
recovery.

*18 inch recovery.
Drillers noted upper
1 foot pushed

16

18

16

CL

SP-
SM

CL

CL

POORLY GRADED SAND with SILT, fine- to
medium-grained, gray, wet, very loose to loose.

(Glacial Outwash) (continued)

SANDY LEAN CLAY, trace Gravel, gray, moist, medium.
(Glacial Till)

-SILTY SAND layers at 43 feet.

POORLY GRADED SAND with SILT, fine-grained, gray,
wet, loose.

(Glacial Outwash)

-drillers noted what felt like Gravel at 53-54 feet.

SANDY LEAN CLAY, trace Gravel, gray, moist, soft.
(Glacial Till)

1788.7

1776.7

1771.7

1763.7

38.0

50.0

55.0

63.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-04  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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30

28

27

28

23

11

TW*

13

4

3 1/2

3 1/2

3 1/4

3

1 1/2

1 1/2

significantly easier
than bottom 1 foot.
WD=133pcf,
DD=115pcf,
Qu=2800psf;
P200=65%

LL=31, PL=13,
PI=18

*24 inch recovery.
WD=132pcf,
DD=112pcf,
Qu=2020psf

17

18

SANDY LEAN CLAY, a little Gravel, gray, moist, stiff to
very stiff.

(Glacial Till) (continued)
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Tests or NotesWL

B-04    page 3 of 4

3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-04  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731

LO
G

 O
F 

BO
RI

N
G

  N
:\

G
IN

T\
PR

O
JE

CT
S\

AX
 P

RO
JE

CT
S\

20
18

\0
67

31
.G

PJ
  B

RA
U

N
_V

8_
CU

RR
EN

T.
G

D
T 

 8
/2

3/
18

 1
2:

12

Braun Project B1806731
Geotechnical Evaluation
Astoria Station
19333 482nd Avenue
Astoria, South Dakota

qp
tsf

MC
%Symbol

Elev.
feet

1762.7

Depth
feet
64.0



17 1 3/4

SANDY LEAN CLAY, a little Gravel, gray, moist, stiff to
very stiff.

(Glacial Till) (continued)

END OF BORING.

Water observed at a depth of 10 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.

1725.7 101.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-04  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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5

6

3

1

5

8

8

8

8

OC=4%; LL=44,
PL=20, PI=24

pH=8.2,
WSS=<2mg/Kg,
Chloride=<5mg/Kg

Mud rotary
methods used
below 8 feet.

20

21

CL

CL

SM

SP-
SM

ML

CL

LEAN CLAY, trace Sand, organics and roots, black,
moist.

(Topsoil)

LEAN CLAY, brown, moist, soft.
(Alluvium)

SILTY SAND, fine- to medium-grained, brown, wet, very
loose to loose.

(Glacial Outwash)

POORLY GRADED SAND with SILT, fine- to
coarse-grained, trace Gravel, brown, wet.

(Glacial Outwash)

-gray below 20 feet.

SILT with SAND, with Lean Clay seams, gray, wet, loose.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

1819.2

1816.2

1809.7

1794.7

1792.2

3.5

6.5

13.0

28.0

30.5
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-05

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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TW*

10

11

13

TW*

15

31*

34

1 1/2

2

1 1/2

1 1/2

1 1/2

3

*24 inch recovery.
WD=138pcf,
DD=120pcf;
Qu=3230psf;
LL=30, PL=12,
PI=18; SG=2.705

P200=57%; LL=28,
PL=12, PI=16

*16 inch recovery.
WD=133pcf,
DD=116pcf,
Qu=3680psf;
LL=29, PL=12,
PI=17

*Limited recovery.

15

17

15

SM

GP

CL

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff. (continued)

SILTY SAND, fine- to coarse-grained, trace Gravel, gray,
wet, medium dense.

(Glacial Outwash)

POORLY GRADED GRAVEL with SAND, fine- to
coarse-grained, gray, wet, dense.

(Glacial Outwash)

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till)

1772.7

1769.7

1763.2

50.0

53.0

59.5
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-05  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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59

39

39

41

25

24

27

3

3

2 1/2

2 34

2 3/4

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

-lenses of Sand at 80 feet.
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-05  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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26 2 1/2

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

END OF BORING.

Water observed at a depth of 6 1/2 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.

1721.7 101.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-05  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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5

4

4

4

5

10

13

8

9

3/4

1 /2

OC=8%

Mud rotary
methods used
below 6 feet.
P200=25%; LL=27,
L=13, PI=14

P200=19%; LL=22,
PL=13, PI=9

24

16

12

10

CL

CL

SC

SM

CL

GP

SP

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

LEAN CLAY, trace Sand, brown, moist, soft.
(Alluvium)

CLAYEY SAND, fine-grained, brown and gray with
iron-staining, moist, very loose.

(Alluvium)

SILTY SAND, fine-grained, brown, moist, very loose.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, brown, moist,
medium to stiff.

(Glacial Till)

-CLAYEY SAND layers at 15 feet.

POORLY GRADED GRAVEL with SILT and SAND, fine-
to coarse-grained, gray, wet, medium dense.

(Glacial Outwash)

POORLY GRADED SAND, fine- to coarse-grained, trace
Gravel, gray, wet, loose.

(Glacial Outwash)

SANDY LEAN CLAY, gray, wet, stiff.
(Glacial Till)

1819.5

1817.5

1813.5

1811.0

1803.0

1798.5

1794.0

1789.5

2.0

4.0

8.0

10.5

18.5

23.0

27.5

32.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-06

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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TW*

11

10

TW*

18*

TW*

22

23

37

1 1/2

2 3/4

3 3/4

*No recovery.

*No recovery.

*Very little recovery.

*9 inch recovery.
Tube bent.
LL=35, PL=14,
PI=21

LL=35, PL=14,
PI=21

18

19

22

SP

CL

POORLY GRADED SAND with GRAVEL, fine- to
coarse-grained, gray, wet, medium dense.

(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff to
hard.

(Glacial Till)

-stiff consistency at 40 feet.

1783.5 38.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-06  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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39

41

40

29

81

25

28

3

3 1/2

2 1/2

2 1/2

2 1/2

SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff to
hard.

(Glacial Till) (continued)

POORLY GRADED SAND with GRAVEL layer at 85
feet.
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-06  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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28

SANDY LEAN CLAY, trace Gravel, gray, wet, very stiff to
hard.

(Glacial Till) (continued)

END OF BORING.

Water not observed with 4 1/2 feet of hollow stem auger
in the ground.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.

1720.5 101.0

7/26/18 1" = 4'DATE: SCALE:DRILLER:
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-06  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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3

2

3

3

3

4

7

9

9

12

OC=6%

Mud rotary
methods used
below 11 feet.

25

22

CL

SP-
SM

SM

SP-
SM

LEAN CLAY with SAND, trace roots and organics, black,
moist.

(Topsoil)

POORLY GRADED SAND with SILT, fine-grained,
brown, moist, very loose.

(Alluvium)

-with Silt seams at 8 feet.

-layer of SILT at 10 feet.

-fine- to coarse-grained at 13 feet.

SILTY SAND, a little Gravel, fine-grained, gray, wet,
loose.

(Glacial Outwash)

POORLY GRADED SAND with SILT, fine- to
coarse-grained, gray, wet, loose to medium dense.

(Glacial Outwash)

1818.5

1808.5

1799.5

4.0

14.0

23.0
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3 1/4" HSA, AutohammerG. Bevre
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-07

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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7

10

TW*

40

50

31

1 1/2

3 1/2

3 1/4

pH=7.9,
WSS=270mg/Kg,
Chloride=<5mg/Kg
*12 inch recovery.
Bottom 2 inches of
tube bent.
WD=138pcf,
DD=117pcf,
Qu=1180psf

18

18

CL

CL

POORLY GRADED SAND with SILT, fine- to
coarse-grained, gray, wet, loose to medium dense.

(Glacial Outwash) (continued)

-drillers noted what felt like Gravel, hard drilling and
grinding at 36 1/2 feet.

SANDY LEAN CLAY, trace Gravel, gray, moist, stiff.
(Glacial Till)

-SILTY SAND layers at 44 feet.
-Cobbles at 45 feet.

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till)

1784.5

1774.5

38.0

48.0
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3 1/4" HSA, AutohammerG. Bevre
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-07  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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42

28

TW*

26

29

21

27

3 1/2

2 3/4

3 1/4

*8 inch recovery.
Bottom 1 inch of
tube bent.
LL=29, PL=14,
PI=15

22

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

-SILT with SAND layer at 75 feet, with 2" Clay lenses in it.
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3 1/4" HSA, AutohammerG. Bevre
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-07  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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30 3

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

(Glacial Till) (continued)

END OF BORING.

Water observed at a depth of 9 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.

1721.5 101.0
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3 1/4" HSA, AutohammerG. Bevre
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-07  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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6

3

TW*

8

10

8

TW*

8

7

9

1/4

1 1/4

1 1/4

1 3/4

1 1/2

1 1/2

*20 inch recovery.

LL=25, PL=14,
PI=11

*24 inch recovery.
WD=134pcf,
DD=114pcf;
Qu=830psf;
LL=NP, PL=NP,
PI=NP; SG=2.702

20

19

24

18

CL

CL

SM

CL

SM

CL

LEAN CLAY, trace Sand, roots and organics, black,
moist.
LEAN CLAY, brown, moist, soft.

(Alluvium)

SILTY SAND, fine- to coarse-grained, a little Gravel,
brown, moist.

(Alluvium)

SANDY LEAN CLAY, trace Gravel, with lenses of Sand,
brown, wet, medium.

(Glacial Till)

SILTY SAND, fine-grained, brown, wet, loose.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till)

-SANDY SILT layer at 17 feet.

-Silty Sand seams from 20 to 28 feet.

1821.3

1817.0

1815.0

1812.0

1809.0

0.7

5.0

7.0

10.0

13.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-08

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731

LO
G

 O
F 

BO
RI

N
G

  N
:\

G
IN

T\
PR

O
JE

CT
S\

AX
 P

RO
JE

CT
S\

20
18

\0
67

31
.G

PJ
  B

RA
U

N
_V

8_
CU

RR
EN

T.
G

D
T 

 8
/2

3/
18

 1
2:

12

Braun Project B1806731
Geotechnical Evaluation
Astoria Station
19333 482nd Avenue
Astoria, South Dakota

qp
tsf

MC
%Symbol

Elev.
feet

1822.0

Depth
feet

0.0



TW*

5

18

TW*

33

38

1 1/4

3/4

2

4.5+

4.5+

*24 inch recovery.
WD=133pcf,
DD=116pcf,
Qu=2960psf;
LL=29, PL=12,
PI=17

*12 inch recovery.
Drillers noted the
tube was pushed
very hard and short
recovery is due to
not being able to
push any further.
WD=135pcf,
DD=118pcf,
Qu=9020psf

15

15

CL

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till) (continued)

-3- to 8-inch thick layers of SILTY SAND at 35 feet.

SANDY LEAN CLAY, a little Gravel, gray, moist, very stiff
to hard.

END OF BORING.
Water on 7 1/2 foot sample tube.
No measurable water collected in base of hole after
removal of auger.
Boring then backfilled with bentonite grout.

1779.0

1761.0

43.0

61.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-08  (cont.)

METHOD:

BORING:

BPF
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4

3

5

5

5

1

4

6

7

1

pH=8.8,
WSS=<2mg/Kg,
Chloride=<5mg/Kg

Mud rotary
methods used
below 11 feet.

6

27

CL

CL

ML

SP-
SM

SM

SP-
SM

SM

LEAN CLAY, trace Sand and roots, dark brown, moist.
(Topsoil)

LEAN CLAY, brown, moist, soft.
(Alluvium)

SILT with SAND, brown, moist, very loose.
(Alluvium)

POORLY GRADED SAND with SILT, fine- to
medium-grained, brown, moist to wet, loose.

(Alluvium)

SILTY SAND, fine- to medium-grained, gray, wet, very
loose to loose.

(Glacial Outwash)

POORLY GRADED SAND with SILT, fine- to
medium-grained, wet, very loose to loose.

(Glacial Outwash)

SILTY SAND, fine-grained, trace Gravel, gray, wet, loose.
(Glacial Outwash)

1826.9

1825.4

1823.9

1814.9

1809.9

1799.9

1795.9

1.0

2.5

4.0

13.0

18.0

28.0

32.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-09

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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6

11

11

6

10

28

1

1

1/2

3/4

3

P200=57%

LL=30, PL=13,
PI=17

23

17

ML

CL

SANDY SILT, gray, wet, loose.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, wet, stiff to very
stiff.

(Glacial Till)

-SILTY SAND layers at 50 feet.

END OF BORING.

Water observed at a depth of 9 1/2 feet while drilling.

Water level not determined at termination due to the use

1789.9

1766.9

38.0

61.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-09  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-09  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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4

4

4

6

6

4

8

7

7

3/4

1 1/4

LL=34, PL=18,
PI=16

pH=8.9,
WSS=10mg/Kg,
Chloride=<5mg/Kg

Mud rotary
methods used
below 6 feet.

P200=75%

18

21

27

CL

CL

SM

ML

CL

LEAN CLAY, trace Sand, roots and organics, black,
moist.

(Topsoil)
LEAN CLAY, trace Sand, brown and gray, moist, soft.

(Alluvium)

SILTY SAND, fine-grained, brown, wet, very loose to
loose.

(Glacial Outwash)

-gray below 15 feet.

SILT with SAND, gray, wet, loose.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, moist, medium.
(Glacial Till)

1823.8

1820.3

1799.8

1794.8

1.0

4.5

25.0

30.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-10

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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TW*

7

7

13

TW*

30

44

65

1 1/4

1 1/2

2

2 1/2

3

4.5+

*21 inch recovery.
Rock in tip.
WD=137pcf,
DD=118pcf;
Qu=2960psf;
LL=30, PL=12,
PI=18; P200=54%;
SG=2.693

*24 inch recovery.
WD=134pcf,
DD=114pcf,
Qu=7140psf

16

24

18

CL

SANDY LEAN CLAY, trace Gravel, gray, moist, medium.
(Glacial Till) (continued)

SANDY LEAN CLAY, trace Gravel, gray, moist, very stiff
to hard.

(Glacial Till)

END OF BORING.

Water not observed with 4 1/2 feet of hollow stem auger
in the ground.

1775.8

1763.8

49.0

61.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-10  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-10  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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4

4

7

17

6

6

9

9

8

1/2

pH=8.2,
WSS=<2mg/Kg,
Chloride=<5mg/Kg
A thinwall was
taken in a sister
hole from 3 to 5
feet with 17"
recovery
(WD=129pcf,
DD=107pcf;
Qu=2430psf;
LL=28, PL=16,
PI=12; SG=2.715).
LL=22, PL=16,
PI=6
P200=83%; LL=39,
PL=15, PI=24

Mud rotary
methods used
below 13 feet.

20

13

31

CL

CL

CL-
ML

SP-
SM

CL

GP

SP-
SM

LEAN CLAY, trace Sand, roots and organics, black,
moist.

(Topsoil)

SANDY LEAN CLAY, brown, moist, soft.
(Alluvium)

SILTY CLAY, trace Gravel, brown, moist, medium.
(Alluvium)

POORLY GRADED SAND with SILT, fine- to
coarse-grained, trace Gravel, brown, moist, medium.

(Glacial Outwash)

LEAN CLAY with SAND, brown, moist, medium.
(Glacial Till)

POORLY GRADED GRAVEL with SAND, fine-grained,
brown, wet, loose.

(Glacial Outwash)

POORLY GRADED SAND with SILT, fine- to
coarse-grained, trace Gravel, gray, wet, loose to medium
loose.

(Glacial Outwash)

1823.3

1821.8

1819.3

1816.8

1812.8

1807.8

2.5

4.0

6.5

9.0

13.0

18.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-11

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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12

12

16

10*

8

TW*

7

3/4

3/4

1/2

*Limited recovery.

*19 inch recovery.
WD=129pcf,
DD=110pcf,
Qu=2720psf;
LL=30, PL=13,
PI=17

20

17

ML

CL

POORLY GRADED SAND with SILT, fine- to
coarse-grained, trace Gravel, gray, wet, loose to medium
loose.

(Glacial Outwash) (continued)

SANDY SILT, trace Gravel, gray, wet, medium dense.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till)

END OF BORING.

Water observed at a depth of 13 feet while drilling.

Water level not determined at termination due to the use

1782.8

1777.8

1764.8

43.0

48.0

61.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-11  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-11  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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2

4

4

4

4

6

7

10

8

TW*

1 1/2

1 1/2

pH=8.6,
WSS=28mg/Kg,
Chloride=<5mg/Kg

Mud rotary
methods used
below 11 feet.

*20 inch recovery.
Bottom 1 inch of
tube was bent.
WD=132pcf,

25

16

19

CL

CL

SM

ML

SP-
SM

CL

LEAN CLAY,  trace Sand and roots, brown, moist.
(Topsoil)

LEAN CLAY, trace Sand, moist, soft.
(Alluvium)

SILTY SAND, fine-grained, brown, moist, very loose.
(Glacial Outwash)

SILT with SAND, brown and gray, wet, very loose.
(Glacial Outwash)

POORLY GRADED SAND with SILT, gray, wet, loose.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, wet, medium to
very stiff.

(Glacial Till)

-SILTY CLAY layer at 20 feet.

1828.1

1826.1

1820.1

1817.6

1806.1

1.0

3.0

9.0

11.5

23.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-12

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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11

TW*

12

12

17

30

1 1/2

1 1/2

1 1/2

1 1/2

DD=111pcf;
Qu=1340psf;
LL=23, PL=18,
PI=5; SG=2.695

*12 inch recovery.
WD=136pcf,
DD=118pcf,
Qu=2140psf;
P200=52%; LL=27,
PL=13, PI=14

15

SANDY LEAN CLAY, trace Gravel, gray, wet, medium to
very stiff.

(Glacial Till) (continued)

-layer of SILTY SAND at 55 feet.

END OF BORING.

Water observed at a depth of 8 feet while drilling.

Water level not determined at termination due to the use

1768.1 61.0
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3 1/4" HSA, AutohammerG. Bevre
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-12  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-12  (cont.)

METHOD:

BORING:

BPF
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6

5

5

TW*

4

6

15

9

17

3/4

1 1/4

Bulk sample
collected from 1 to
5 feet deep
(pH=8.1,
WSS=9mg/Kg,
Chloride=<5mg/Kg;
LL=29, PL=15,
PI=14;
P200=45%).
*23 inch recovery.
WD=126pcf,
DD=103pcf,
Qu=1740psf;
P200=30%; LL=30,
PL=23, PI=7
pH=8.1,
WSS=28mg/Kg,
Chloride=<5mg/Kg
Mud rotary
methods used
below 11 feet.

P200=62%

19

22

22

CL

CL

SC

CL

ML

CL

SP-
SM

CL

LEAN CLAY, trace Sand roots, black, moist.
(Topsoil)

LEAN CLAY, brown, moist, medium.
(Alluvium)

CLAYEY SAND, fine-grained, brown, moist, loose.
(Alluvium)

LEAN CLAY, brown, and gray with iron-staining, moist,
medium.

(Alluvium)

SILT, with Silty Sand seams, gray, wet, loose.
(Alluvium)

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till)

-Silty Sand seams at 15 feet.

POORLY GRADED SAND with SILT, fine-grained, gray,
wet, loose.

(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, gray, moist, very stiff.
(Glacial Till)

END OF BORING.

1822.1

1821.1

1819.1

1816.1

1810.1

1800.1

1794.1

1792.1

1.0

2.0
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13.0

23.0

29.0

31.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-13

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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Water observed at a depth of 9 feet while drilling.

Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-13  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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4

4

3

9

13

12

11

16

13

8

1/4

1/4

1 1/4

Bulk sample
collected from 1 to
5 feet deep
(pH=8.2,
WSS=9mg/Kg,
Chloride=<5mg/Kg).
P200=84%

26

24

20

CL

CL

CL

SM

ML

CL

LEAN CLAY, trace Sand, roots and organics, black,
moist.

(Topsoil)
LEAN CLAY, brown and gray, moist, soft.

(Alluvium)

SANDY LEAN CLAY, trace Gravel, with Silty Sand
seams, brown and gray with iron-staining, moist, soft.

(Glacial Till)

SILTY SAND, fine-grained, brown, moist, loose to
medium dense.

(Glacial Outwash)

-gray and wet below 10 feet.

SILT, trace Sand and Gravel, gray, wet, medium dense.
(Glacial Outwash)

SANDY LEAN CLAY, trace Gravel, wet, medium to stiff.
(Glacial Till)

-layer of SILTY SAND at 25 feet.

END OF BORING.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-14

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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Water observed at a depth of 9 feet while drilling.

Water observed at a depth of 24 feet immediately after
withdrawal of auger.

Boring then backfilled with bentonite grout.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-14  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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4

8

7

6

7

8

10

12

6

10

1 1/4

1 1/4

3/4

14

CL

CL

SP

CL

SP

SM

ML

SP-
SM

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, a little Gravel, brown, moist,
medium.

(Alluvium)

-with Silt seams at 5 feet.

POORLY GRADED SAND, fine-grained, brown, moist,
loose.

(Alluvium)

LEAN CLAY, with Silt seams, brown, moist, medium.
(Alluvium)

POORLY GRADED SAND, fine- to coarse-grained, moist
to wet, loose.

(Glacial Outwash)

SILTY SAND, fine-grained, brown, wet, medium dense.
(Glacial Outwash)

SILT with SAND, brown, wet, loose.
(Glacial Outwash)

POORLY GRADED SAND with SILT, fine- to
coarse-grained, wet, loose.

(Glacial Outwash)

END OF BORING.

1839.0
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1830.8
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1816.8
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1808.8
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-15

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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Water observed at a depth of 19 feet while drilling.

Water observed at a depth of 17 feet with a cave-in depth
of 22 feet immediately after withdrawal of auger.

Boring then backfilled with bentonite grout.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-15  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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10

7

3

6

8

OC=2%; LL=27, PL=15,
PI=12

14

12

37

FILL
FILL

CL
SM

ML

CL

FILL:  Poorly Graded Sand with Silt, a little Gravel, fine- to
medium-grained, brown, moist.
FILL:  Clayey Sand, fine- to medium-grained, trace
Gravel, brown, moist.

LEAN CLAY, brown, moist, soft.
(Alluvium)

SILTY SAND, fine- to medium-grained, brown, moist,
very loose.

(Alluvium)
SILT, trace Sand, brown, moist, loose.

(Alluvium)

LEAN CLAY, brown, wet, medium.
(Alluvium)

END OF BORING.

Water not observed with 10 1/2 feet of hollow stem auger
in the ground.

Boring then backfilled with bentonite grout.

1825.0

1820.1
1819.6

1818.6

1814.6
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0.1

5.0
5.5

6.5
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-16

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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9

4*

2

5

6

1/4

1 1/4

1 1/4

OC=9%

*6 inch recovery.
LL=41, PL=14,
PI=27

27

25

FILL

FILL

CL

CL

FILL:  Poorly Graded Sand with Silt, fine- to
coarse-grained, trace Gravel, brown, moist.
FILL:  Lean Clay, trace Sand, a little organics, black,
moist.

LEAN CLAY, trace Sand, gray, moist, soft.
(Alluvium)

SANDY LEAN CLAY, trace Gravel, brown and gray with
iron-staining, moist, soft to medium.

(Glacial Till)

END OF BORING.

Water not observed with 9 1/2 feet of hollow stem auger
in the ground.

Boring then backfilled with bentonite grout.

1816.3

1814.5

1813.0

1806.0

0.7

2.5
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11.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-17

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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8

2

2

5

5

1/2

3/4

1 1/4

P200=24%
OC=5%

LL=50, PL=25,
PI=25

8
18

30

17

FILL

FILL

CL

FILL:  Poorly Graded Sand with Silt, fine- to
medium-grained, trace Gravel, brown, moist.
FILL:  Lean Clay with Sand, trace Gravel, a little organics,
dark brown to black, moist.

SANDY LEAN CLAY, trace Gravel, brown and gray with
iron-staining, moist, medium.

(Glacial Till)

END OF BORING.

Water not observed with 9 1/2 feet of hollow stem auger
in the ground.

Boring then backfilled with bentonite grout.
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1808.9

1803.4

0.8

5.5
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-18

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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13

5

3

2

2

3

3/4

<1/4

<1/4

<1/4

1/2

OC=11%; LL=56,
PL=34, PI=22

pH=8.0,
WSS=51mg/Kg,
Chloride=<5mg/Kg

51

FILL
FILL

OL

CL

FILL:  Poorly Graded Sand with Silt, fine- to
medium-grained, trace Gravel, brown, moist.
FILL:  Sandy Lean Clay, dark brown, moist.

ORGANIC SILT, trace Sand, shells and fibers, dark
brown, moist to wet, soft to medium.

(Swamp Deposit)

-lenses of fine-grained Sand at 5 feet.

-gray below 7 1/2 feet.

SANDY LEAN CLAY, brown and gray, wet, soft.
(Glacial Till)

END OF BORING.

Water observed at a depth of 7 feet while drilling.

Boring then backfilled with bentonite grout.

1818.7
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1808.7

1805.7

0.5

2.0

10.5
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-19

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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14

6

6

7

7

4

11

6

7

12 1 3/4

Mud rotary
methods used
below 21 feet.

10

21

CL

SM

SP-
SM

CL

LEAN CLAY, trace Sand, organics and Gravel, brown,
moist.

(Topsoil)
SILTY SAND, fine-grained, brown, moist, loose.

(Alluvium)

POORLY GRADED SAND with SILT, fine-grained,
brown, moist, loose to medium dense.

(Glacial Outwash)
-SANDY SILT layer at 5 feet.

-wet below 9 1/2 feet.

-fine- to medium-grained below 13 feet.

-gray below 15 feet.

-lenses of Lean Clay with Gravel at 25 feet.

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till)

1826.8

1823.8

1799.8

1.0

4.0

28.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-20

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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5

9

*

15

10

13

11

1/2

1 1/4

1 1/4

1 1/2

1 1/4

P200=56%; LL=28,
PL=13, PI=15

*Attempted thinwall
at 44 feet but was
unable to push it.

17

17

SP-
SM

CL

SANDY LEAN CLAY, trace Gravel, gray, moist, medium
to stiff.

(Glacial Till) (continued)

POORLY GRADED SAND with SILT and GRAVEL, fine-
to coarse-grained, wet, medium dense.

SANDY LEAN CLAY, trace Gravel, gray, moist, stiff.
(Glacial Till)

-drillers noted 'grinding' an apparent rock at 53 feet.

-Sand seams at 55 feet.

END OF BORING.

Water observed at a depth of 9 1/2 feet with 9 1/2 feet of
hollow-stem auger in the ground.

1784.8

1779.8

1766.8

43.0

48.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-20  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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Water level not determined at termination due to the use
of mud rotary drilling fluids.

Boring then backfilled with bentonite grout.
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

B-20  (cont.)

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*18 inch recovery.

*18 inch recovery, tip of tube
was Silty Sand.

CL

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, brown, moist.
(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1821.9

1816.9

1.0

6.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-01

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*14 inch recovery.

*14 inch recovery.

CL

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, with layers of fine-grained sand,
brown, moist.

(Alluvium)

END OF BORING.

Water observed at a depth of 5 feet while drilling.

Boring then backfilled with bentonite grout.

1820.2

1816.2

2.0

6.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-02

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*24 inch recovery.

*16 inch recovery.

CL

CL

SM

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, brown, moist.
(Alluvium)

SILTY SAND, fine- to medium-grained, brown, moist.
(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1823.6

1820.6

1818.6

1.0

4.0

6.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-03

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*24 inch recovery.

*24 inch recovery.

CL

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, with lenses and seams of Silty
Sand, brown, moist.

(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1822.5

1817.5

1.0

6.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-04

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*16 inch recovery.

*13 inch recovery.

CL

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, brown, moist.
(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1820.4

1815.9

1.5

6.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-05

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*23 inch recovery.

*24 inch recovery.

CL

SM

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SILTY SAND, fine- to medium-grained, brown, moist.
(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1826.6

1821.6

1.0

6.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-06

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*17 inch recovery.

*16 inch recovery, tip of tube
was Silty Sand.

CL

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SANDY LEAN CLAY, brown, moist.
(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1823.3

1819.3

2.0

6.0
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-07

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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FA

TW*

TW*

*22 inch recovery.

*23 inch recovery, tip of tube
was Silty Sand.

CL

SM

CL

LEAN CLAY, trace Sand and roots, black, moist.
(Topsoil)

SILTY SAND, fine- to medium-grained, brown, moist.
(Alluvium)

SANDY LEAN CLAY, brown, moist.
(Alluvium)

END OF BORING.

Water not observed with 4 feet of hollow stem auger in
the ground.

Boring then backfilled with bentonite grout.

1826.4

1823.4

1821.4

1.0

4.0

6.0
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3 1/4" HSA, AutohammerK. Miller
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LOCATION:  See sketch.

(Soil-ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

Description of Materials

T-08

METHOD:

BORING:

BPF

Braun Intertec CorporationB1806731
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Descriptive Terminology of Soil
Based on Standards ASTM D 2487-11/2488-09a

(Unified Soil Classification System)

Group 

Symbol Group NameB

 Cu ≥ 4 and 1 ≤ Cc ≤ 3D GW  Well-graded gravelE

 Cu < 4 and/or (Cc < 1 or Cc > 3)D GP  Poorly graded gravelE

 Fines classify as ML or MH GM  Silty gravelE F G

 Fines Classify as CL or CH GC  Clayey gravelE F G

 Cu ≥ 6 and 1 ≤ Cc ≤ 3D SW  Well-graded sandI

 Cu < 6 and/or (Cc < 1 or Cc > 3)D SP  Poorly graded sandI

 Fines classify as ML or MH SM  Silty sandF G I

 Fines classify as CL or CH SC  Clayey sandF G I

CL  Lean clayK L M

 PI < 4 or plots below "A" lineJ ML  SiltK L M

Organic OL

CH  Fat clayK L M

MH  Elastic siltK L M

Organic OH

PT  Peat 

Criteria for Assigning Group Symbols and 

Group Names Using Laboratory TestsA

Soil Classification
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Sands 

(50% or more coarse 

fraction passes No. 4 

sieve)

Clean Gravels

(Less than 5% finesC)

Gravels with Fines 

(More than 12% finesC) 

Clean Sands 

(Less than 5% finesH)

Sands with Fines 

(More than 12% finesH)

Gravels

 (More than 50% of 

coarse fraction 

retained on No. 4 

sieve)

Highly Organic Soils

Silts and Clays 

(Liquid limit less than 

50)

Silts and Clays 

(Liquid limit 50 or 

more)

Primarily organic matter, dark in color, and organic odor

Inorganic

Inorganic

 PI > 7 and plots on or above "A" lineJ

 PI plots on or above "A" line

 PI plots below "A" line

Liquid Limit − oven dried

Liquid Limit − not dried
<0.75

Organic clay K L M N

Organic silt K L M O

Liquid Limit − oven dried

Liquid Limit − not dried
<0.75

Organic clay K L M P

Organic silt K L M Q

Particle Size Identification
Boulders.............. over 12"  
Cobbles................ 3" to 12"
Gravel

Coarse............. 3/4" to 3" (19.00 mm to 75.00 mm)
Fine................. No. 4 to 3/4" (4.75 mm to 19.00 mm)

Sand
Coarse.............. No. 10 to No. 4 (2.00 mm to 4.75 mm)
Medium........... No. 40 to No. 10 (0.425 mm to 2.00 mm) 
Fine.................. No. 200 to No. 40 (0.075 mm to 0.425 mm)

Silt........................ No. 200 (0.075 mm) to .005 mm
Clay...................... < .005 mm

Relative ProportionsL, M

trace............................. 0 to 5%
little.............................. 6 to 14%
with.............................. ≥ 15%

Inclusion Thicknesses
lens............................... 0 to 1/8"
seam............................. 1/8" to 1"
layer.............................. over 1"  

Apparent Relative Density of Cohesionless Soils
Very loose ..................... 0 to 4 BPF
Loose ............................ 5 to 10 BPF
Medium dense.............. 11 to 30 BPF
Dense............................ 31 to 50 BPF
Very dense.................... over 50 BPF

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. Cu = D60 / D10 Cc =  𝐷30
2 /  (𝐷10 𝑥 𝐷60) 

E. If soil contains ≥ 15% sand, add "with sand" to group name.  
F. If fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
G. If fines are organic, add "with organic fines" to group name. 
H. 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

I. If soil contains ≥ 15% gravel, add "with gravel" to group name. 
J. If Atterberg limits plot in hatched area, soil is CL-ML, silty clay. 
K. If soil contains 15 to < 30% 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.

Laboratory Tests
DD Dry Density, pcf OC Organic content, % PL Plastic limit
WD Wet Density, pcf qp Pocket penetrometer strength, tsf LL Liquid limit 
P200 % Passing #200 sieve MC Moisture conent, % PI Plasticity Index 

Consistency of Blows             Approximate Unconfined 
Cohesive Soils             Per Foot            Compressive Strength
Very soft................... 0 to 1 BPF................... < 1/4 tsf
Soft........................... 2 to 4 BPF................... 1/4 to 1/2 tsf
Medium.................... 5 to 8 BPF .................. 1/2 to 1 tsf
Stiff........................... 9 to 15 BPF................. 1 to 2 tsf
Very Stiff................... 16 to 30 BPF............... 2 to 4 tsf
Hard.......................... over 30 BPF................ > 4 tsf

Drilling Notes:
BPF:  Numbers indicate blows per foot recorded in standard 
penetration test, also known as “N” value.  The sampler was set 
6 inches into undisturbed soil below the hollow-stem auger.  
Driving resistances were then counted for second and third 
6-inch increments, and added to get BPF.

Partial Penetration: If the sampler cannot be driven the full 
12 inches beyond the initial 6-inch set, the number of blows for 
that partial penetration is shown as "No./X" (i.e., 50/2"). If the 
sampler cannot be advanced beyond the initial 6-inch set, the 
depth of penetration will be recorded in the Notes column as 
"No. to set X" (i.e., 50 to set 4").

WH:  WH indicates the sampler penetrated soil under weight of 
hammer and rods alone; driving not required.  

WR:  WR indicates the sampler penetrated soil under weight of 
rods alone; hammer weight and driving not required. 

WL:  WL indicates the water level measured by the drillers 
either while drilling or following drilling.  

Moisture Content:
Dry: Absence of moisture, dusty, dry to the touch.
Moist:  Damp but no visible water.
Wet:  Visible free water, usually soil is below water table.
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Sample Information

Sample Number: 202962

Sampling Method: Auger Boring ASTM D1452

Sample From: Splitspoon

Sampled By: Miller, Kevin

Location Details: B01 27'29'

Sample Date: 07/26/2018

Received Date: 07/27/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/09/2018

Laboratory Data

Average Diameter (in): 1.907

Height to Diameter Ratio: 1.97

Wet Density (pcf): 132.7

Moisture Content (%): 13.9

Unconfined Compressive
Strength (tsf):

1.62

Strain At Failure (%): 7.32

Average Length (in): 3.755

Specimen Type: Intact

Dry Density (pcf): 116.5

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.81

Average Strain Rate
(%/min):

3.69

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202962
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 202969

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B01 37'39'

Sample Date: 07/25/2018

Received Date: 07/26/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 2.854

Height to Diameter Ratio: 1.96

Wet Density (pcf): 129.6

Moisture Content (%): 20.6

Unconfined Compressive
Strength (tsf):

0.62

Strain At Failure (%): 5.35

Average Length (in): 5.608

Specimen Type: Intact

Dry Density (pcf): 107.5

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.31

Average Strain Rate
(%/min):

2.41

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202969
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 202970

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B03 29.5'31.5'

Sample Date: 07/30/2018

Received Date: 07/31/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 2.861

Height to Diameter Ratio: 1.96

Wet Density (pcf): 137.2

Moisture Content (%): 14.2

Unconfined Compressive
Strength (tsf):

1.22

Strain At Failure (%): 9.81

Average Length (in): 5.609

Specimen Type: Intact

Dry Density (pcf): 120.1

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.61

Average Strain Rate
(%/min):

2.61

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202970
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 202972

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B03 44.5'46.5'

Sample Date: 07/30/2018

Received Date: 07/31/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/09/2018

Laboratory Data

Average Diameter (in): 2.866

Height to Diameter Ratio: 1.96

Wet Density (pcf): 133.5

Moisture Content (%): 16.7

Unconfined Compressive
Strength (tsf):

0.78

Strain At Failure (%): 17.84

Average Length (in): 5.605

Specimen Type: Intact

Dry Density (pcf): 114.4

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.39

Average Strain Rate
(%/min):

2.44

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202972
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 203145

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B03 59.5'61.5'

Sample Date: 07/30/2018

Received Date: 07/31/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/11/2018

Laboratory Data

Average Diameter (in): 1.910

Height to Diameter Ratio: 1.97

Wet Density (pcf): 132.5

Moisture Content (%): 14.9

Unconfined Compressive
Strength (tsf):

3.18

Strain At Failure (%): 3.99

Average Length (in): 3.757

Specimen Type: Intact

Dry Density (pcf): 115.3

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 1.59

Average Strain Rate
(%/min):

2.22

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 203145
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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UNCONFINED COMPRESSION TEST

Project No.: B1806731

Date Sampled: 

Remarks: 
ASTM D 2166

Figure

Client: Otter Tail Power Company

Project: Astoria Station

19333 482nd Ave, Astoria, SD

Sample Number: B-04 Depth: 42-44'

Description: SANDY LEAN CLAY, brown (CL)

LL = 32 PI = 20PL = 12 Assumed GS= 2.686 Type: Thinwall

Sample No.

Unconfined strength, tsf

Undrained shear strength, tsf

Failure strain, %

Strain rate, %/min.

Water content, % 

Wet density, pcf

Dry density, pcf

Saturation, %

Void ratio

Specimen diameter, in.

Specimen height, in.

Height/diameter ratio

1
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Sample Information

Sample Number: 202974

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B04 62'64'

Sample Date: 07/25/2018

Received Date: 07/26/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 2.870

Height to Diameter Ratio: 1.96

Wet Density (pcf): 133.1

Moisture Content (%): 16.0

Unconfined Compressive
Strength (tsf):

1.40

Strain At Failure (%): 5.34

Average Length (in): 5.617

Specimen Type: Intact

Dry Density (pcf): 114.7

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.70

Average Strain Rate
(%/min):

3.11

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202974
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213

Page 1 of 2Page 1 of 1Page 1 of 2



0 0

0 0

0 0

B1806731 B-04  62'-64' 8/10/2018

0.000

0.200

0.400

0.600

0.800

1.000

1.200

1.400

1.600

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

C
o

m
p

re
ss

iv
e

 S
tr

e
ss

 (
ts

f)

Axial Strain (%)

Project Sample Date

Page 2 of 2



Sample Information

Sample Number: 202975

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B04 91'93'

Sample Date: 07/25/2018

Received Date: 07/26/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/11/2018

Laboratory Data

Average Diameter (in): 1.877

Height to Diameter Ratio: 1.96

Wet Density (pcf): 132.0

Moisture Content (%): 17.6

Unconfined Compressive
Strength (tsf):

1.01

Strain At Failure (%): 8.15

Average Length (in): 3.680

Specimen Type: Intact

Dry Density (pcf): 112.2

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.51

Average Strain Rate
(%/min):

2.21

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202975
8/14/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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UNCONFINED COMPRESSION TEST

Project No.: B1806731

Date Sampled: 

Remarks: 
ASTM D 2166

Figure

Client: Otter Tail Power Company

Project: Astoria Station

19333 482nd Ave, Astoria, SD

Sample Number: B-05 Depth: 32-34'

Description: SANDY LEAN CLAY, brown (CL)

LL = 30 PI = 18PL = 12 Assumed GS= 2.705 Type: Thinwall

Sample No.

Unconfined strength, tsf

Undrained shear strength, tsf

Failure strain, %

Strain rate, %/min.

Water content, % 

Wet density, pcf

Dry density, pcf

Saturation, %

Void ratio

Specimen diameter, in.

Specimen height, in.

Height/diameter ratio

1
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Sample Information

Sample Number: 202977

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B05 47'49'

Sample Date: 07/30/2018

Received Date: 07/31/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/09/2018

Laboratory Data

Average Diameter (in): 1.930

Height to Diameter Ratio: 2.06

Wet Density (pcf): 132.7

Moisture Content (%): 14.9

Unconfined Compressive
Strength (tsf):

1.84

Strain At Failure (%): 17.62

Average Length (in): 3.972

Specimen Type: Intact

Dry Density (pcf): 115.5

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.92

Average Strain Rate
(%/min):

3.75

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202977
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 202978

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Bevre, Gabriel

Location Details: B07 44'46'

Sample Date: 07/25/2018

Received Date: 07/26/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 1.876

Height to Diameter Ratio: 1.95

Wet Density (pcf): 137.8

Moisture Content (%): 18.2

Unconfined Compressive
Strength (tsf):

0.59

Strain At Failure (%): 5.48

Average Length (in): 3.649

Specimen Type: Intact

Dry Density (pcf): 116.6

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.29

Average Strain Rate
(%/min):

5.32

Soil Classification: CL SANDY LEAN CLAY with layers of Silty Sand

General

Unconfined Compression
ASTM D2166

Sample 202978
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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UNCONFINED COMPRESSION TEST

Project No.: B1806731

Date Sampled: 

Remarks: 
ASTM D 2166

Figure

Client: Otter Tail Power Company

Project: Astoria Station

19333 482nd Ave, Astoria, SD

Sample Number: B-08 Depth: 17-19'

Description: SANDY SILT, brown (ML)

LL = 21 PI = 0PL = 21 Assumed GS= 2.702 Type: Thinwall

Sample No.

Unconfined strength, tsf

Undrained shear strength, tsf

Failure strain, %

Strain rate, %/min.

Water content, % 

Wet density, pcf

Dry density, pcf

Saturation, %

Void ratio

Specimen diameter, in.

Specimen height, in.

Height/diameter ratio

1

0.414

0.207
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Sample Information

Sample Number: 202979

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B08 34.5'36.5'

Sample Date: 07/31/2018

Received Date: 08/01/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 1.893

Height to Diameter Ratio: 1.98

Wet Density (pcf): 133.0

Moisture Content (%): 15.1

Unconfined Compressive
Strength (tsf):

1.48

Strain At Failure (%): 17.34

Average Length (in): 3.748

Specimen Type: Intact

Dry Density (pcf): 115.6

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.74

Average Strain Rate
(%/min):

4.34

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202979
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 202980

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B08 49.5'50.5'

Sample Date: 07/31/2018

Received Date: 08/01/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/11/2018

Laboratory Data

Average Diameter (in): 2.880

Height to Diameter Ratio: 1.95

Wet Density (pcf): 135.1

Moisture Content (%): 14.9

Unconfined Compressive
Strength (tsf):

4.51

Strain At Failure (%): 5.34

Average Length (in): 5.613

Specimen Type: Intact

Dry Density (pcf): 117.6

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 2.25

Average Strain Rate
(%/min):

1.20

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202980
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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UNCONFINED COMPRESSION TEST

Project No.: B1806731

Date Sampled: 

Remarks: 

Figure

Client: Otter Tail Power Company

Project: Astoria Station

19333 482nd Ave, Astoria, SD

Sample Number: B-10 Depth: 32-34'

Description: SANDY LEAN CLAY, brown (CL)

LL = 30 PI = 18PL = 12 Assumed GS= 2.693 Type: Thinwall

Sample No.

Unconfined strength, tsf

Undrained shear strength, tsf

Failure strain, %

Strain rate, %/min.

Water content, % 

Wet density, pcf

Dry density, pcf

Saturation, %

Void ratio

Specimen diameter, in.

Specimen height, in.

Height/diameter ratio

1
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Sample Information

Sample Number: 202981

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B10 47'49'

Sample Date: 07/25/2018

Received Date: 07/26/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/11/2018

Laboratory Data

Average Diameter (in): 2.870

Height to Diameter Ratio: 1.96

Wet Density (pcf): 133.9

Moisture Content (%): 17.5

Unconfined Compressive
Strength (tsf):

3.57

Strain At Failure (%): 4.45

Average Length (in): 5.620

Specimen Type: Intact

Dry Density (pcf): 114.0

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 1.78

Average Strain Rate
(%/min):

1.19

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202981
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
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UNCONFINED COMPRESSION TEST

Project No.: B1806731

Date Sampled: 

Remarks: 
ASTM D 2166

Figure

Client: Otter Tail Power Company

Project: Astoria Station

19333 482nd Ave, Astoria, SD

Sample Number: B-11 Depth: 3-5'

Description: SANDY LEAN CLAY, brown (CL)

LL = 28 PI = 12PL = 16 Assumed GS= 2.715 Type: Thinwall
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Undrained shear strength, tsf

Failure strain, %
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Sample Information

Sample Number: 202982

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B11 58'59'

Sample Date: 07/31/2018

Received Date: 08/01/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 1.895

Height to Diameter Ratio: 1.98

Wet Density (pcf): 128.8

Moisture Content (%): 16.9

Unconfined Compressive
Strength (tsf):

1.36

Strain At Failure (%): 20.02

Average Length (in): 3.747

Specimen Type: Intact

Dry Density (pcf): 110.2

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.68

Average Strain Rate
(%/min):

5.05

Soil Classification: CL LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202982
8/23/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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UNCONFINED COMPRESSION TEST

Project No.: B1806731

Date Sampled: 

Remarks: 
ASTM D 2166

Figure

Client: Otter Tail Power Company

Project: Astoria Station

19333 482nd Ave, Astoria, SD

Sample Number: B-12 Depth: 29.5-31.5'

Description: SANDY, SILTY CLAY, brown (CL-ML)

LL = 23 PI = 5PL = 18 Assumed GS= 2.695 Type: Thinwall

Sample No.

Unconfined strength, tsf

Undrained shear strength, tsf

Failure strain, %

Strain rate, %/min.

Water content, % 

Wet density, pcf
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Specimen diameter, in.
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Sample Information

Sample Number: 202983

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B12 39.5'41.5'

Sample Date: 07/31/2018

Received Date: 08/01/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 2.863

Height to Diameter Ratio: 1.95

Wet Density (pcf): 135.5

Moisture Content (%): 14.9

Unconfined Compressive
Strength (tsf):

1.07

Strain At Failure (%): 11.62

Average Length (in): 5.595

Specimen Type: Intact

Dry Density (pcf): 117.9

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.54

Average Strain Rate
(%/min):

2.38

Soil Classification: CL SANDY LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202983
8/21/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Sample Information

Sample Number: 202984

Sampling Method: Thinwall Tube ASTM D1587

Sample From: Boring

Sampled By: Miller, Kevin

Location Details: B13 6'8'

Sample Date: 07/31/2018

Received Date: 08/01/2018 Lab: 526 10th Street NE, Suite 300, West Fargo, ND, 58078

Tested Date: 08/10/2018

Laboratory Data

Average Diameter (in): 2.866

Height to Diameter Ratio: 1.95

Wet Density (pcf): 126.3

Moisture Content (%): 22.2

Unconfined Compressive
Strength (tsf):

0.87

Strain At Failure (%): 5.38

Average Length (in): 5.581

Specimen Type: Intact

Dry Density (pcf): 103.4

Moisture Specimen: Entire sample after shear

Shear Strength (tsf): 0.44

Average Strain Rate
(%/min):

2.86

Soil Classification: CL LEAN CLAY

General

Unconfined Compression
ASTM D2166

Sample 202984
8/14/2018

526 10th Street NE, Suite 300
PO Box 485
West Fargo, ND 58078
Phone: 7012328701

Client:

Otter Tail Power Company
215 S CascadeP.O. Box 496
Fergus Falls, MN 56538

Project:

B1806731
Astoria Station
19333 482nd Avenue
Astoria, SD 57213
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Project:

Remarks:Client:Project No.

AASHTOUSCSMATERIAL DESCRIPTION

CONSOLIDATION / SWELL TESTING
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19333 482nd Ave, Astoria, SD

Otter Tail Power CompanyB1806731
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Figure

Source: Sample No.: B-04 Elev./Depth: 42-44'



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-04 Elev./Depth: 42-44'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-04 Elev./Depth: 42-44'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Source: Sample No.: B-04 Elev./Depth: 42-44'
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Figure

Source: Sample No.: B-05 Elev./Depth: 32-34'



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-05 Elev./Depth: 32-34'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Source: Sample No.: B-05 Elev./Depth: 32-34'
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Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-05 Elev./Depth: 32-34'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Source: Sample No.: B-05 Elev./Depth: 32-34'
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Source: Sample No.: B-08 Elev./Depth: 17-19'



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-08 Elev./Depth: 17-19'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Dial Reading vs. Time

Source: Sample No.: B-08 Elev./Depth: 17-19'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Source: Sample No.: B-08 Elev./Depth: 17-19'
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Source: Sample No.: B-10 Elev./Depth: 32-34'
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Dial Reading vs. Time

Source: Sample No.: B-10 Elev./Depth: 32-34'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Source: Sample No.: B-10 Elev./Depth: 32-34'
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Dial Reading vs. Time

Source: Sample No.: B-10 Elev./Depth: 32-34'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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8.00 tsf

Cv @ 2.92 min.=

0.15 ft.2/day

Figure

Source: Sample No.: B-10 Elev./Depth: 32-34'
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Load #7

16.00 tsf

Cv @ 3.80 min.=

0.11 ft.2/day



%Gr.Moist.Sat.
eo

Swell Press.Cc
PcOverburdenSp.

PILL
Dry Dens.Natural

Project:

Remarks:Client:Project No.

AASHTOUSCSMATERIAL DESCRIPTION

CONSOLIDATION / SWELL TESTING
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Applied Pressure - tsf

(tsf)(tsf)(tsf)(pcf)
SwellCr

ASTM D 2435Astoria Station

19333 482nd Ave, Astoria, SD

Otter Tail Power CompanyB1806731

CLSANDY LEAN CLAY, brown (CL)

0.5390.010.112.272.7151228110.117.6 %88.6 %

Figure

Source: Sample No.: B-11 Elev./Depth: 3-5'



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-11 Elev./Depth: 3-5'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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t90

Load #2

0.50 tsf

Cv @ 6.16 min.=

0.34 ft.2/day

Figure

Source: Sample No.: B-11 Elev./Depth: 3-5'
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Load #3

1.00 tsf

Cv @ 1.18 min.=

1.76 ft.2/day

Source: Sample No.: B-11 Elev./Depth: 3-5'
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Load #4

2.00 tsf

Cv @ 1.70 min.=

1.20 ft.2/day

Source: Sample No.: B-11 Elev./Depth: 3-5'
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Load #5

4.00 tsf

Cv @ 2.42 min.=

0.82 ft.2/day



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-11 Elev./Depth: 3-5'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Load #6

8.00 tsf

Cv @ 3.41 min.=

0.57 ft.2/day

Figure

Source: Sample No.: B-11 Elev./Depth: 3-5'
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Load #7

16.00 tsf

Cv @ 2.45 min.=

0.76 ft.2/day
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Swell Press.Cc
PcOverburdenSp.

PILL
Dry Dens.Natural

Project:

Remarks:Client:Project No.

AASHTOUSCSMATERIAL DESCRIPTION

CONSOLIDATION / SWELL TESTING
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Applied Pressure - tsf

(tsf)(tsf)(tsf)(pcf)
SwellCr

ASTM D 2435Astoria Station

19333 482nd Ave, Astoria, SD

Otter Tail Power CompanyB1806731

CL-MLSANDY, SILTY CLAY, brown (CL-ML)

0.4740.010.111.882.70523114.416.7 %95.1 %

Figure

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Cv @ 0.63 min.=

0.77 ft.2/day

Figure

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'
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Load #3

0.50 tsf

Cv @ 1.28 min.=

0.38 ft.2/day

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'

D
ia

l 
R

e
a

d
in

g
 (

in
.)

Elapsed Time (min.)
.1 .2 .5 1 2 5 10 20 50 200 500 2000

.41944

.42019

.42094

.42169

.42244

.42319

.42394

.42469

.42544

.42619

.42694
t0 4t0

Load #4

1.00 tsf

Cv @ 1.03 min.=

0.46 ft.2/day

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'
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Load #5

2.00 tsf

Cv @ 0.36 min.=

1.29 ft.2/day



Project:

Project No.:

Dial Reading vs. Time

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'

Astoria Station

19333 482nd Ave, Astoria, SD

B1806731
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Load #6

4.00 tsf

Cv @ 1.20 min.=

0.38 ft.2/day

Figure

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'
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Load #7

8.00 tsf

Cv @ 1.92 min.=

0.23 ft.2/day

Source: Sample No.: B-12 Elev./Depth: 29.5-31.5'
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Load #8

16.00 tsf

Cv @ 2.09 min.=

0.20 ft.2/day



Sample Details
Sample ID: W18-004609-S1 Alternate Sample ID: P-04

Date Sampled: 7/25/2018 Date Submitted: 8/2/2018

Sampled By: Drill Crew Sampling Method: Soil Boring Auger

Source: Soil Boring

Material: Silt with Sand

Specification: For Informational Purposes Only 

Location: B-02, Depth 1-5'

Date Tested: 8/13/2018

Test Results
ASTM D 1557 - 07

Maximum Dry
Density (lbf/ft³):

119.3

Corrected Maximum
Dry Density (lbf/ft³):

119.3

Optimum Moisture
Content (%):

12.9

Corrected Optimum
Moisture Content
(%):

12.9

Method: A

Preparation Method: Moist

Rammer Type: Mechanical round

Specific Gravity (Fines): 2.70

Specific Gravity Method: Assumed

Retained Sieve No 4
(4.75mm) (%):

0

Passing Sieve No 4
(4.75mm) (%):

100

Visual Description: ML Silt with Sand, brown

Dry Density - Moisture Content Relationship

Proctor Report

Braun Intertec Corporation

11001 Hampshire Avenue South

Report No: PTR:W18-004609-S1
Issue No:  1

Project: B1806731

Client: Kirk Phinney

Astoria Station

Otter Tail Power Company
215 S Cascade
Fergus Falls, MN, 56538

Astoria, SD, 57213
Ezra Ballinger, eballinger@braunintertec.com

19333 482nd Avenue

TR:

Laboratory Results Reviewed by:

Engineering Technician II

8/21/2018Date of Issue:

Kanhai Seokaran

Phone: 952.995.2000

Minneapolis, MN 55438

Page 1 of 1Form No: 110031, Report No: PTR:W18-004609-S1 © 2000-2011 QESTLab by SpectraQEST.com

P200=83%

Comments



Sample Details
Sample ID: W18-004620-S1 Alternate Sample ID: P-05

Date Sampled: 7/31/2018 Date Submitted: 8/2/2018

Sampled By: Drill Crew Sampling Method: Soil Boring Auger

Source: Soil Boring

Material: Silty Sand

Specification: For Informational Purposes Only 

Location: B-13, Depth 1-5'

Date Tested: 8/13/2018

Test Results
ASTM D 1557 - 07

Maximum Dry
Density (lbf/ft³):

124.2

Corrected Maximum
Dry Density (lbf/ft³):

124.2

Optimum Moisture
Content (%):

11.3

Corrected Optimum
Moisture Content
(%):

11.3

Method: A

Preparation Method: Moist

Rammer Type: Mechanical round

Specific Gravity (Fines): 2.70

Specific Gravity Method: Assumed

Retained Sieve No 4
(4.75mm) (%):

3

Passing Sieve No 4
(4.75mm) (%):

97

Visual Description: SM Silty Sand, fine grained,
brown

Dry Density - Moisture Content Relationship

Proctor Report

Braun Intertec Corporation

11001 Hampshire Avenue South

Report No: PTR:W18-004620-S1
Issue No:  1

Project: B1806731

Client: Kirk Phinney

Astoria Station

Otter Tail Power Company
215 S Cascade
Fergus Falls, MN, 56538

Astoria, SD, 57213
Ezra Ballinger, eballinger@braunintertec.com

19333 482nd Avenue

TR:

Laboratory Results Reviewed by:

Engineering Technician II

8/21/2018Date of Issue:

Kanhai Seokaran

Phone: 952.995.2000

Minneapolis, MN 55438

Page 1 of 1Form No: 110031, Report No: PTR:W18-004620-S1 © 2000-2011 QESTLab by SpectraQEST.com

P200=46%

Comments



Sample Details
Sample ID: W18-004626-S1 Alternate Sample ID: P-06

Date Sampled: 7/30/2018 Date Submitted: 8/2/2018

Sampled By: Drill Crew Sampling Method: Soil Boring Auger

Source: Soil Boring

Material: Sandy Lean Clay

Specification: For Informational Purposes Only 

Location: B-14, Depth 1-5'

Date Tested: 8/13/2018

Test Results
ASTM D 1557 - 07

Maximum Dry
Density (lbf/ft³):

120.7

Corrected Maximum
Dry Density (lbf/ft³):

120.7

Optimum Moisture
Content (%):

11.6

Corrected Optimum
Moisture Content
(%):

11.6

Method: A

Preparation Method: Moist

Rammer Type: Mechanical round

Specific Gravity (Fines): 2.65

Specific Gravity Method: Assumed

Retained Sieve No 4
(4.75mm) (%):

0

Passing Sieve No 4
(4.75mm) (%):

100

Visual Description: CL Sandy Lean Clay, brown

Dry Density - Moisture Content Relationship

Proctor Report

Braun Intertec Corporation

11001 Hampshire Avenue South

Report No: PTR:W18-004626-S1
Issue No:  1

Project: B1806731

Client: Kirk Phinney

Astoria Station

Otter Tail Power Company
215 S Cascade
Fergus Falls, MN, 56538

Astoria, SD, 57213
Ezra Ballinger, eballinger@braunintertec.com

19333 482nd Avenue

TR:

Laboratory Results Reviewed by:

Engineering Technician II

8/21/2018Date of Issue:

Kanhai Seokaran

Phone: 952.995.2000

Minneapolis, MN 55438

Page 1 of 1Form No: 110031, Report No: PTR:W18-004626-S1 © 2000-2011 QESTLab by SpectraQEST.com

P200=65%

Comments



Sample Details
Sample ID: W18-004161-S1 Alternate Sample ID: P-01

Date Sampled: 7/27/2018 Date Submitted: 7/30/2018

Sampled By: Drill Crew Sampling Method: Soil Boring Auger

Source: Soil Boring

Material: Sandy Lean Clay

Specification: For Informational Purposes Only 

Location: Boring T-4, Depth 1.5-4'

Date Tested: 8/2/2018

Test Results
ASTM D 1557 - 07

Maximum Dry
Density (lbf/ft³):

123.6

Corrected Maximum
Dry Density (lbf/ft³):

123.6

Optimum Moisture
Content (%):

10.5

Corrected Optimum
Moisture Content
(%):

10.5

Method: A

Preparation Method: Moist

Rammer Type: Mechanical round

Specific Gravity (Fines): 2.65

Specific Gravity Method: Assumed

Retained Sieve No 4
(4.75mm) (%):

3

Passing Sieve No 4
(4.75mm) (%):

97

Visual Description: CL Sandy Lean Clay, brown

Dry Density - Moisture Content Relationship

Proctor Report

Braun Intertec Corporation

11001 Hampshire Avenue South

Report No: PTR:W18-004161-S1
Issue No:  1

Project: B1806731

Client: Kirk Phinney

Astoria Station

Otter Tail Power Company
215 S Cascade
Fergus Falls, MN, 56538

Astoria, SD, 57213
Ezra Ballinger, eballinger@braunintertec.com

19333 482nd Avenue

TR:

Laboratory Results Reviewed by:

Engineering Technician II

8/21/2018Date of Issue:

Kanhai Seokaran

Phone: 952.995.2000

Minneapolis, MN 55438

Page 1 of 1Form No: 110031, Report No: PTR:W18-004161-S1 © 2000-2011 QESTLab by SpectraQEST.com

P200=65%

Comments



Sample Details
Sample ID: W18-004161-S2 Alternate Sample ID: P-02

Date Sampled: 7/27/2018 Date Submitted: 7/30/2018

Sampled By: Drill Crew Sampling Method: Soil Boring Auger

Source: Soil Boring

Material: Silty Sand

Specification: For Informational Purposes Only 

Location: Boring T-8, Depth 2-4'

Date Tested: 8/2/2018

Test Results
ASTM D 1557 - 07

Maximum Dry
Density (lbf/ft³):

124.7

Corrected Maximum
Dry Density (lbf/ft³):

124.7

Optimum Moisture
Content (%):

10.9

Corrected Optimum
Moisture Content
(%):

10.9

Method: A

Preparation Method: Moist

Rammer Type: Mechanical round

Specific Gravity (Fines): 2.70

Specific Gravity Method: Assumed

Retained Sieve No 4
(4.75mm) (%):

0

Passing Sieve No 4
(4.75mm) (%):

100

Visual Description: SM Silty Sand, fine grained,
brown

Dry Density - Moisture Content Relationship

Proctor Report

Braun Intertec Corporation

11001 Hampshire Avenue South

Report No: PTR:W18-004161-S2
Issue No:  1

Project: B1806731

Client: Kirk Phinney

Astoria Station

Otter Tail Power Company
215 S Cascade
Fergus Falls, MN, 56538

Astoria, SD, 57213
Ezra Ballinger, eballinger@braunintertec.com

19333 482nd Avenue

TR:

Laboratory Results Reviewed by:

Engineering Technician II

8/21/2018Date of Issue:

Kanhai Seokaran

Phone: 952.995.2000

Minneapolis, MN 55438

Page 1 of 1Form No: 110031, Report No: PTR:W18-004161-S2 © 2000-2011 QESTLab by SpectraQEST.com

P200=39%

Comments



Sample Details
Sample ID: W18-004161-S3 Alternate Sample ID: P-03

Date Sampled: 7/27/2018 Date Submitted: 7/30/2018

Sampled By: Drill Crew Sampling Method: Soil Boring Auger

Source: Soil Boring

Material: Silty Sand

Specification: For Informational Purposes Only 

Location: Boring T-8, Depth 4-6'

Date Tested: 8/2/2018

Test Results
ASTM D 1557 - 07

Maximum Dry
Density (lbf/ft³):

115.1

Corrected Maximum
Dry Density (lbf/ft³):

115.1

Optimum Moisture
Content (%):

11.3

Corrected Optimum
Moisture Content
(%):

11.3

Method: A

Preparation Method: Moist

Rammer Type: Mechanical round

Specific Gravity (Fines): 2.65

Specific Gravity Method: Assumed

Retained Sieve No 4
(4.75mm) (%):

1

Passing Sieve No 4
(4.75mm) (%):

99

Visual Description: SM Silty Sand, fine grained,
brown

Dry Density - Moisture Content Relationship

Proctor Report

Braun Intertec Corporation

11001 Hampshire Avenue South

Report No: PTR:W18-004161-S3
Issue No:  1

Project: B1806731

Client: Kirk Phinney

Astoria Station

Otter Tail Power Company
215 S Cascade
Fergus Falls, MN, 56538

Astoria, SD, 57213
Ezra Ballinger, eballinger@braunintertec.com

19333 482nd Avenue

TR:

Laboratory Results Reviewed by:

Engineering Technician II

8/21/2018Date of Issue:

Kanhai Seokaran

Phone: 952.995.2000

Minneapolis, MN 55438

Page 1 of 1Form No: 110031, Report No: PTR:W18-004161-S3 © 2000-2011 QESTLab by SpectraQEST.com

P200=30%

Comments



P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (W enner4 pin M ethod ) W eather: Partly Cloudy 60 to 65 Degrees F

D ate: 7/26/2018 Tec hnic ian: Cody Mathiason

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.0000 1.5 200 10.9100

3 200 5.6380 3 200 5.5560

5 200 3.5070 5 200 3.3790

10 200 1.8277 10 200 1.9270

15 200 1.1870 15 200 1.2760

20 200 0.8153 20 200 0.9002

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 9.2810 1.5 200 9.1870

3 200 4.6970 3 200 4.8370

5 200 2.8990 5 200 2.9910

10 200 1.9370 10 200 1.8902

15 200 1.0890 15 200 1.0120

20 200 0.7912 20 200 0.7249

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.5400 1.5 200 11.4160

3 200 5.7470 3 200 5.8130

5 200 3.5760 5 200 3.6953

10 200 1.9230 10 200 2.1560

15 200 1.3800 15 200 1.5930

20 200 1.0290 20 200 1.0390

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.8100 1.5 200 11.7400

3 200 6.0350 3 200 5.9950

5 200 3.8510 5 200 3.9120

10 200 2.4870 10 200 2.5140

15 200 1.4920 15 200 1.3810

20 200 0.9941 20 200 0.9812

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 9.6750 1.5 200 9.4520

3 200 4.9120 3 200 4.8920

5 200 2.9970 5 200 3.0150

10 200 1.7830 10 200 1.6780

15 200 1.0980 15 200 1.0290

20 200 0.7194 20 200 0.7421

SR-07 (E-W)

SR-03 (N-S) SR-03 (E-W)

SR-04 (N-S) SR-04 (E-W)

SR-07 (N-S)

SR-06 (N-S) SR-06 (E-W)

SR-05 (N-S) SR-05 (E-W)



P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (W enner4 pin M ethod -A S TM G57 ) W eather: Partly Cloudy 60 to 65 Degrees F

Tec hnic ian: Cody Mathiason D ate: 7/26/2018

P oints
Elec trod e

S pac ing (ft)
I(m A ) Voltage (V)

Resistanc e

(ohm )

Resistivity

(ohm -c m )
P oints

Elec trod e

S pac ing (ft)
I(m A ) Voltage (V)

Resistanc e

(ohm )

Resistivity

(ohm -c m )

A verage

Resistivtity

1.5 100 1.265 12.6500 3634 1.5 100 1.234 12.3400 3545 3589

3 100 0.644 6.4370 3698 3 100 0.642 6.4200 3689 3693

5 100 0.419 4.1850 4007 5 100 0.443 4.4270 4239 4123

10 100 0.282 2.8200 5401 10 100 0.302 3.0180 5780 5590

15 100 0.155 1.5490 4450 15 100 0.170 1.6950 4869 4659

20 100 0.110 1.1020 4221 20 100 0.112 1.1187 4285 4253

1.5 200 2.446 12.2300 3513 1.5 200 2.472 12.3580 3550 3532

3 200 1.269 6.3460 3646 3 200 1.284 6.4210 3689 3668

5 200 0.818 4.0890 3915 5 200 0.799 3.9950 3825 3870

10 200 0.471 2.3570 4514 10 200 0.481 2.4050 4606 4560

15 200 0.349 1.7450 5013 15 200 0.332 1.6590 4766 4889

20 200 0.223 1.1150 4271 20 200 0.212 1.0580 4052 4162

1.5 200 2.276 11.3810 3269 1.5 200 2.283 11.4160 3279 3274

3 200 1.196 5.9820 3437 3 200 1.163 5.8130 3340 3388

5 200 0.744 3.7190 3561 5 200 0.739 3.6953 3538 3550

10 200 0.486 2.4320 4658 10 200 0.512 2.5610 4905 4781

15 200 0.310 1.5490 4450 15 200 0.319 1.5930 4576 4513

20 200 0.205 1.0270 3934 20 200 0.208 1.0390 3980 3957

1.5 200 2.431 12.1560 3492 1.5 200 2.413 12.0630 3465 3479

3 200 1.225 6.1230 3518 3 200 1.199 5.9930 3443 3481

5 200 0.799 3.9970 3827 5 200 0.800 4.0010 3831 3829

10 200 0.507 2.5370 4859 10 200 0.488 2.4392 4671 4765

15 200 0.318 1.5910 4570 15 200 0.297 1.4870 4272 4421

20 200 0.220 1.0990 4209 20 200 0.199 0.9940 3807 4008

SR-12 (E-W)SR-12 (N-S)

SR-15 (N-S) SR-15 (E-W)

SR-14 (N-S)

SR-13 (N-S) SR-13 (E-W)

SR-14 (E-W)
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P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (W enner4 pin M ethod ) W eather: Partly Cloudy 60 to 65 Degrees F

D ate: 7/26/2018 Tec hnic ian: Cody Mathiason

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.7800 1.5 200 11.5300

3 200 5.9190 3 200 5.8290

5 200 3.7290 5 200 3.6390

10 200 2.3790 10 200 2.4190

15 200 1.4830 15 200 1.3950

20 200 1.0680 20 200 1.1290

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 10.2400 1.5 200 10.3500

3 200 5.2470 3 200 5.3190

5 200 3.2780 5 200 3.3730

10 200 1.8990 10 200 1.9910

15 200 1.2070 15 200 1.1920

20 200 0.8120 20 200 0.8041

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.6500 1.5 200 11.6200

3 200 5.9120 3 200 5.8250

5 200 3.6190 5 200 3.5170

10 200 2.0180 10 200 2.0070

15 200 1.3490 15 200 1.3710

20 200 0.9513 20 200 0.9841

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 8.3820 1.5 200 8.4230

3 200 4.3280 3 200 4.6280

5 200 2.8070 5 200 2.9190

10 200 1.5980 10 200 1.4870

15 200 0.9241 15 200 0.9010

20 200 0.6160 20 200 0.6271

SR-08 (N-S) SR-08 (E-W)

SR-11 (N-S)

SR-10 (N-S) SR-10 (E-W)

SR-09 (N-S) SR-09 (E-W)

SR-11 (E-W)



P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (W enner4 pin M ethod -A S TM G57 ) W eather: Partly Cloudy 60 to 65 Degrees F

Tec hnic ian: Cody Mathiason D ate: 7/26/2018

P oints
Elec trod e

S pac ing (ft)
I(m A ) Voltage (V)

Resistanc e

(ohm )

Resistivity

(ohm -c m )
P oints

Elec trod e

S pac ing (ft)
I(m A ) Voltage (V)

Resistanc e

(ohm )

Resistivity

(ohm -c m )

A verage

Resistivtity

1.5 100 1.265 12.6500 3634 1.5 100 1.234 12.3400 3545 3589

3 100 0.644 6.4370 3698 3 100 0.642 6.4200 3689 3693

5 100 0.419 4.1850 4007 5 100 0.443 4.4270 4239 4123

10 100 0.282 2.8200 5401 10 100 0.302 3.0180 5780 5590

15 100 0.155 1.5490 4450 15 100 0.170 1.6950 4869 4659

20 100 0.110 1.1020 4221 20 100 0.112 1.1187 4285 4253

1.5 200 2.446 12.2300 3513 1.5 200 2.472 12.3580 3550 3532

3 200 1.269 6.3460 3646 3 200 1.284 6.4210 3689 3668

5 200 0.818 4.0890 3915 5 200 0.799 3.9950 3825 3870

10 200 0.471 2.3570 4514 10 200 0.481 2.4050 4606 4560

15 200 0.349 1.7450 5013 15 200 0.332 1.6590 4766 4889

20 200 0.223 1.1150 4271 20 200 0.212 1.0580 4052 4162

1.5 200 2.276 11.3810 3269 1.5 200 2.283 11.4160 3279 3274

3 200 1.196 5.9820 3437 3 200 1.163 5.8130 3340 3388

5 200 0.744 3.7190 3561 5 200 0.739 3.6953 3538 3550

10 200 0.486 2.4320 4658 10 200 0.512 2.5610 4905 4781

15 200 0.310 1.5490 4450 15 200 0.319 1.5930 4576 4513

20 200 0.205 1.0270 3934 20 200 0.208 1.0390 3980 3957

1.5 200 2.431 12.1560 3492 1.5 200 2.413 12.0630 3465 3479

3 200 1.225 6.1230 3518 3 200 1.199 5.9930 3443 3481

5 200 0.799 3.9970 3827 5 200 0.800 4.0010 3831 3829

10 200 0.507 2.5370 4859 10 200 0.488 2.4392 4671 4765

15 200 0.318 1.5910 4570 15 200 0.297 1.4870 4272 4421

20 200 0.220 1.0990 4209 20 200 0.199 0.9940 3807 4008

SR-12 (E-W)SR-12 (N-S)

SR-15 (N-S) SR-15 (E-W)

SR-14 (N-S)

SR-13 (N-S) SR-13 (E-W)

SR-14 (E-W)
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P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (W enner4 pin M ethod ) W eather: Partly Cloudy 60 to 65 Degrees F

D ate: 7/26/2018 Tec hnic ian: Cody Mathiason

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.7800 1.5 200 11.5300

3 200 5.9190 3 200 5.8290

5 200 3.7290 5 200 3.6390

10 200 2.3790 10 200 2.4190

15 200 1.4830 15 200 1.3950

20 200 1.0680 20 200 1.1290

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 10.2400 1.5 200 10.3500

3 200 5.2470 3 200 5.3190

5 200 3.2780 5 200 3.3730

10 200 1.8990 10 200 1.9910

15 200 1.2070 15 200 1.1920

20 200 0.8120 20 200 0.8041

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 11.6500 1.5 200 11.6200

3 200 5.9120 3 200 5.8250

5 200 3.6190 5 200 3.5170

10 200 2.0180 10 200 2.0070

15 200 1.3490 15 200 1.3710

20 200 0.9513 20 200 0.9841

P oints
Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm ) P oints

Elec trod e

S pac ing (ft)
I(m A ) Resistanc e (ohm )

1.5 200 8.3820 1.5 200 8.4230

3 200 4.3280 3 200 4.6280

5 200 2.8070 5 200 2.9190

10 200 1.5980 10 200 1.4870

15 200 0.9241 15 200 0.9010

20 200 0.6160 20 200 0.6271

SR-08 (N-S) SR-08 (E-W)

SR-11 (N-S)

SR-10 (N-S) SR-10 (E-W)

SR-09 (N-S) SR-09 (E-W)

SR-11 (E-W)



P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (W enner4 pin M ethod -A S TM G57 ) W eather: Partly Cloudy 60 to 65 Degrees F

Tec hnic ian: Cody Mathiason D ate: 7/26/2018

P oints
Elec trod e

S pac ing (ft)
I(m A ) Voltage (V)

Resistanc e

(ohm )

Resistivity

(ohm -c m )
P oints

Elec trod e

S pac ing (ft)
I(m A ) Voltage (V)

Resistanc e

(ohm )

Resistivity

(ohm -c m )

A verage

Resistivtity

1.5 200 2.356 11.7800 3384 1.5 200 2.306 11.5300 3312 3348

3 200 1.184 5.9190 3401 3 200 1.166 5.8290 3349 3375

5 200 0.746 3.7290 3571 5 200 0.728 3.6390 3485 3528

10 200 0.476 2.3790 4556 10 200 0.484 2.4190 4633 4594

15 200 0.297 1.4830 4260 15 200 0.279 1.3950 4007 4134

20 200 0.214 1.0680 4091 20 200 0.198 0.9910 3796 3943

1.5 200 2.048 10.2400 2942 1.5 200 2.070 10.3500 2973 2957

3 200 1.049 5.2470 3015 3 200 1.064 5.3190 3056 3035

5 200 0.656 3.2780 3139 5 200 0.675 3.3730 3230 3184

10 200 0.380 1.8990 3637 10 200 0.398 1.9910 3813 3725

15 200 0.241 1.2070 3467 15 200 0.238 1.1920 3424 3446

20 200 0.162 0.8120 3110 20 200 0.161 0.8041 3080 3095

1.5 200 2.330 11.6500 3347 1.5 200 2.324 11.6200 3338 3342

3 200 1.182 5.9120 3397 3 200 1.165 5.8250 3347 3372

5 200 0.724 3.6190 3465 5 200 0.703 3.5170 3368 3417

10 200 0.404 2.0180 3865 10 200 0.401 2.0070 3844 3854

15 200 0.270 1.3490 3875 15 200 0.274 1.3710 3938 3907

20 200 0.190 0.9513 3644 20 200 0.197 0.9841 3769 3707

1.5 200 1.676 8.3820 2408 1.5 200 1.685 8.4230 2420 2414

3 200 0.866 4.3280 2487 3 200 0.926 4.6280 2659 2573

5 200 0.561 2.8070 2688 5 200 0.584 2.9190 2795 2741

10 200 0.320 1.5980 3060 10 200 0.297 1.4870 2848 2954

15 200 0.185 0.9241 2655 15 200 0.180 0.9010 2588 2621

20 200 0.123 0.6160 2359 20 200 0.125 0.6271 2402 2381

SR-08 (E-W)SR-08 (N-S)

SR-11 (N-S) SR-11 (E-W)

SR-10 (N-S)

SR-09 (N-S) SR-09 (E-W)

SR-10 (E-W)
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P rojec tNo. B 1 8 067 31 S ite: Astoria Station

Elec tric alResistivity Testing (S c hlu m bergerFou rP in M ethod ) W eather: Partly Cloudy 60 to 65 Degrees F

Tec hnic ian: Cody Mathiason D ate: 7/27/2018

P oints

Elec trod e

S pac ing (a)

(c m )

Elec trod e

S pac ing (α) 

(c m )

I(m A ) Voltage (V)
Resistanc e

(ohm )

Resistivity

(ohm -c m )

5135.88 0.602373887 200 0.060 0.2989 2551

5135.88 0.602373887 200 0.056 0.2796 2386

4831.08 0.602523659 200 0.059 0.2974 2386

4831.08 0.602523659 200 0.056 0.2819 2262
SR-2C2 (Ran

to the West

from the

Staked

Location
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-1, 2-4' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 154.0 24.7 0.0032

5.8% 77.0 23.7 0.0036

9.5% 66.3 23.5 0.0051

20.8% 54.9 23.3 0.0041

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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Thermal Resistivity vs Moisture Content

AA/EOE

Braun Intertec Corporation
11001 Hampshire Avenue S
Minneapolis, MN 55438

Phone: 952.995.2000
Fax:      952.995.2020
Web:    braunintertec.com



Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-1, 4-6' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 165.7 24.8 0.0053

5.1% 76.3 23.7 0.0048

9.9% 60.7 23.6 0.0062

22.9% 49.2 23.3 0.0055

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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11001 Hampshire Avenue S
Minneapolis, MN 55438

Phone: 952.995.2000
Fax:      952.995.2020
Web:    braunintertec.com



Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-2, 2-4' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 106.5 24.6 0.0064

3.6% 58.4 23.6 0.0052

7.7% 47.1 23.7 0.0055

17.2% 42.0 23.3 0.0073

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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Minneapolis, MN 55438

Phone: 952.995.2000
Fax:      952.995.2020
Web:    braunintertec.com



Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-2, 4-6' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 211.8 24.6 0.0271

5.2% 100.0 23.6 0.0110

11.5% 71.9 23.6 0.0094

29.6% 50.6 23.1 0.0046

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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Braun Intertec Corporation
11001 Hampshire Avenue S
Minneapolis, MN 55438

Phone: 952.995.2000
Fax:      952.995.2020
Web:    braunintertec.com



Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-3, 2-4' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 266.1 24.9 0.0029

6.6% 117.3 23.6 0.0022

11.8% 84.9 23.7 0.0043

26.6% 60.4 23.2 0.0111

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018

7/30/18

8/21/18
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-3, 4-6' Needle Type: TR-1

Description:  Silty Sand Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 224.1 24.8 0.0014

5.8% 90.0 23.6 0.0014

11.5% 68.8 23.6 0.0027

23.9% 50.1 23.0 0.0053

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018

7/30/18

8/21/18
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-4, 2-4' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 140.3 24.7 0.0046

3.2% 84.9 23.4 0.0025

8.2% 62.7 22.5 0.0050

19.9% 51.6 23.8 0.0055

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-4, 4-6' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 162.6 24.2 0.0086

4.3% 80.1 23.6 0.1149

10.8% 52.1 21.7 0.0086

23.0% 47.7 23.7 0.0060

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018

7/30/18

8/21/18
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-5, 2-4' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 119.2 24.3 0.0071

4.2% 74.8 23.6 0.0061

8.4% 52.2 23.6 0.0054

17.7% 46.0 23.8 0.0044

Remarks: 

James Streier

Soil Lab Technician

August 22, 2018
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8/22/18

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0

0.0% 5.0% 10.0% 15.0% 20.0%

T
h

e
rm

a
l 

R
e

si
st

iv
it

y
, 

C
-c

m
/W

Moisture content, %

Thermal Resistivity vs Moisture Content

AA/EOE

Braun Intertec Corporation
11001 Hampshire Avenue S
Minneapolis, MN 55438

Phone: 952.995.2000
Fax:      952.995.2020
Web:    braunintertec.com



Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-5, 4-6' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 103.2 24.3 0.0052

6.8% 60.5 23.6 0.0047

11.4% 51.5 23.6 0.0058

25.5% 51.0 23.7 0.0038

Remarks: 

James Streier

Soil Lab Technician

August 22, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-6, 2-4' Needle Type: TR-1

Description:  Silty Sand Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 187.6 23.8 0.0017

2.0% 149.2 24.1 0.0027

3.8% 118.3 23.6 0.0011

7.0% 70.0 23.9 0.0019

Remarks: 

James Streier

Soil Lab Technician

August 24, 2018
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8/24/18
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-6, 4-6' Needle Type: TR-1

Description:  Silty Sand Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 203.2 23.9 0.0027

2.1% 155.5 24.2 0.0023

3.9% 110.2 23.7 0.0011

7.5% 63.5 23.4 0.0022

Remarks: 

James Streier

Soil Lab Technician

August 24, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-7, 2-4' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 147.5 24.3 0.0010

3.2% 106.3 23.6 0.0006

7.0% 77.0 21.5 0.0023

18.0% 61.4 23.8 0.0018

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-7, 4-6' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 235.6 24.6 0.0032

3.7% 82.9 23.6 0.0039

10.1% 63.0 22.9 0.0063

20.1% 48.6 23.7 0.0065

Remarks: 

James Streier

Soil Lab Technician

August 21, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-8, 2-4' Needle Type: TR-1

Description:  Silty Sand Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 116.9 23.7 0.0029

2.3% 86.2 24.0 0.0060

4.1% 63.3 23.7 0.0278

8.3% 52.4 23.3 0.0019

Remarks: 

James Streier

Soil Lab Technician

August 24, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Ave

215 S Cascade, P.O. Box 496 Astoria, SD

Fergus Falls, MN 56538

Location: T-8, 4-6' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: NA

Date Tested:  Optimum Moisture: NA

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 145.8 24.6 0.0023

4.7% 81.2 23.4 0.0021

8.4% 64.1 23.6 0.0030

16.7% 52.2 23.6 0.0041

Remarks: 

James Streier

Soil Lab Technician

August 23, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Avenue

215 S Cascade Astoria, SD

Fergus Falls, MN 56538

Location: B-02, 1-5' Needle Type: TR-1

Description:  Silt with Sand Measurement Time: 10 min

Date Received:  Maximum Density: 119.3 pcf

Date Tested:  Optimum Moisture: 12.9%

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 126.4 24.2 0.0027

2.9% 86.1 22.9 0.0035

6.5% 60.6 23.5 0.0043

13.1% 53.2 23.9 0.0048

Remarks: Tested at 90% compaction and at optimum moisture content.

James Streier

Soil Lab Technician

September 5, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Avenue

215 S Cascade Astoria, SD

Fergus Falls, MN 56538

Location: B-13, 1-5' Needle Type: TR-1

Description:  Clayey Sand Measurement Time: 10 min

Date Received:  Maximum Density: 124.2 pcf

Date Tested:  Optimum Moisture: 11.3%

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 106.6 24.1 0.0042

2.9% 79.6 23.1 0.0037

6.6% 52.9 23.6 0.0045

11.1% 46.5 23.9 0.0061

Remarks: Tested at 90% compaction and at optimum moisture content.

James Streier

Soil Lab Technician

September 5, 2018
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Thermal Conductivity of Soil and Soft Rock by Thermal Needle Probe

ASTM D 5334-08

Date: Project Number:  B1806731

Client: Kirk Phinney Project Description:  Astoria Station

Otter Tail Power Company 19333 482nd Avenue

215 S Cascade Astoria, SD

Fergus Falls, MN 56538

Location: B-14, 1-5' Needle Type: TR-1

Description:  Sandy Lean Clay Measurement Time: 10 min

Date Received:  Maximum Density: 120.7 pcf

Date Tested:  Optimum Moisture: 11.6%

Moisture Content Thermal Resistivity Temperature Err Value

% C-cm/W
o
C

0.0% 123.6 24.4 0.0043

3.1% 91.1 23.1 0.0041

6.9% 60.5 23.5 0.0032

11.5% 54.7 23.8 0.0042

Remarks: Tested at 90% compaction and at optimum moisture content.

James Streier

Soil Lab Technician

September 5, 2018
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August 17, 2018

Braun Intertec

Ezra Ballinger

Dear Ezra Ballinger:

Project: B1806731

Workorder 18080626

P.O. Box 485

West Fargo, ND 58078

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

It is the policy of Silver State Analytical Laboratory - Reno to strictly adhere to a comprehensive Quality Assurance Plan that 

ensures the data presented in this report are both accurate and precise. Silver State Analytical Laboratory - Reno maintains 

accreditation in the State of Nevada (NV-00015) and the State of California (ELAP 2990).

Carly Wood
Laboratory Director

 

1135 Financial Blvd

Reno, NV 89502

The data presented in this report was obtained from the analysis of samples received under a chain of custody. Unless otherwise 

noted below, samples were received in good condition, properly preserved and within the hold time for the requested analyses. Any 

anomalies associated with the analysis of the samples have been flagged with an appropriate explanation in the Analysis Report 

section of the Laboratory Report.

Note: Sample #446 arrived broken, could not analyze.

Sincerely,

Original 
Page 1 of 9



B1806731PO #:

8/17/2018

Analytical Report

18080626

Date Reported:

Workorder#:

Project Name: B1806731

Client: Braun Intertec Sampled  By: K. Miller

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/26/2018 0:00

Laboratory  ID

18080626-01

Client Sample ID

Sample#73, Proj No B1806731,Boring No.

Chloride 08/14/2018 20:515mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB7.84SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/14/2018 20:512mg/Kg JF470EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/25/2018 0:00

Laboratory  ID

18080626-02

Client Sample ID

Sample #46, Proj No B1806731, Boring N

Chloride 08/14/2018 21:195mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.34SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/14/2018 21:192mg/Kg JF27EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/27/2018 0:00

Laboratory  ID

18080626-03

Client Sample ID

Sample #91, Proj No B1806731, Boring N

Chloride 08/14/2018 21:465mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.54SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/14/2018 21:462mg/Kg JF26EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/25/2018 0:00

Laboratory  ID

18080626-04

Client Sample ID

Sample #38, Proj No B1806731, Boring N

Chloride 08/14/2018 22:135mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.61SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/14/2018 22:132mg/Kg JF9EPA 9056

Original 
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B1806731PO #:

8/17/2018

Analytical Report

18080626

Date Reported:

Workorder#:

Project Name: B1806731

Client: Braun Intertec Sampled  By: K. Miller

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/27/2018 0:00

Laboratory  ID

18080626-05

Client Sample ID

Sample #100, Proj No B1806731, Boring 

Chloride 08/14/2018 22:405mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.26SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB24.0SW-846 9045D

Sulfate 08/14/2018 22:402mg/Kg JF<2EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/26/2018 0:00

Laboratory  ID

18080626-06

Client Sample ID

Sample #76, Proj No B1806731, Boring N

Chloride 08/14/2018 23:075mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB7.89SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/14/2018 23:072mg/Kg JF13EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/24/2018 0:00

Laboratory  ID

18080626-07

Client Sample ID

Sample #23, Proj No B1806731, Boring N

Chloride 08/14/2018 23:355mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.82SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/14/2018 23:352mg/Kg JF<2EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/25/2018 0:00

Laboratory  ID

18080626-08

Client Sample ID

Sample #61, Proj No B1806731, Boring N

Chloride 08/15/2018 0:025mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.90SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 0:022mg/Kg JF10EPA 9056

Original 

Page 3 of 9



B1806731PO #:

8/17/2018

Analytical Report

18080626

Date Reported:

Workorder#:

Project Name: B1806731

Client: Braun Intertec Sampled  By: K. Miller

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/30/2018 0:00

Laboratory  ID

18080626-09

Client Sample ID

Sample #122, Proj No B1806731, Boring 

Chloride 08/15/2018 2:185mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.21SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 2:182mg/Kg JF<2EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/30/2018 0:00

Laboratory  ID

18080626-10

Client Sample ID

Sample #115, Proj No B1806731, Boring 

Chloride 08/15/2018 2:455mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.60SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 2:452mg/Kg JF7EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/31/2018 0:00

Laboratory  ID

18080626-11

Client Sample ID

Sample #140, Proj No B1806731, Boring 

Chloride 08/15/2018 3:125mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.12SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB24.0SW-846 9045D

Sulfate 08/15/2018 3:122mg/Kg JF28EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/24/2018 0:00

Laboratory  ID

18080626-12

Client Sample ID

Sample #3, Proj No B1806731, Boring No 

Chloride 08/15/2018 3:405mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB7.99SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 3:402mg/Kg JF51EPA 9056

Original 
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B1806731PO #:

8/17/2018

Analytical Report

18080626

Date Reported:

Workorder#:

Project Name: B1806731

Client: Braun Intertec Sampled  By: K. Miller

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/25/2018 0:00

Laboratory  ID

18080626-13

Client Sample ID

Sampled from TW tube, Proj No B180673

Chloride 08/15/2018 4:075mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB7.92SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 4:072mg/Kg JF270EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/31/2018 0:00

Laboratory  ID

18080626-14

Client Sample ID

Sampled from Bulk Sample, Proj No B180

Chloride 08/15/2018 4:345mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.14SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 4:342mg/Kg JF10EPA 9056

Laboratory Accreditation Number: NV015/CA2990

PQLMethod Analyst

Date/Time 

AnalyzedUnits

 Data 

FlagResultParameter

Date Received

8/13/2018

Date/Time Sampled

07/30/2018 0:00

Laboratory  ID

18080626-15

Client Sample ID

Sampled from Bulk Sample, Proj No B180

Chloride 08/15/2018 5:015mg/Kg JF<5EPA 9056

pH 08/16/2018 11:18pH Units LRB8.18SW-846 9045D

pH Temperature 08/16/2018 11:18°C LRB23.0SW-846 9045D

Sulfate 08/15/2018 5:012mg/Kg JF9EPA 9056

Original 
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8/17/2018

Quality Control Report

18080626WO#:

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

Analysis: Anions 300.0 Solid

Method: EPA 9056 Batch ID: R20760

Laboratory Control Sample (LCS)

Analyte LCS 

Spike 

Added

LCS Result LCS % 

Recovery

LCSD 

Spike 

Added

LCSD % 

Recovery

LCSD 

Result

Low 

Limit

High 

Limit

RPD 

Limit

RPD Qual

RunID: 20760

Analysis Date: 7/24/2018 3:57:47 PM

Units: mg/L

Analyst: JF

SeqNo 444709

Chloride 8.000 7.3 90.7

Sulfate 8.000 7.5 93.2

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 18080626-08A

Analyte MS 

Spike 

Added

Sample

Result

MS % 

Recovery

MS 

Result

MSD 

Spike 

Added

MSD % 

Recovery

MSD 

Result

Low 

Limit

High 

Limit

RPD 

Limit

RPD Qual

RunID: 20760

Analysis Date: 8/15/2018 12:29:32 AM

Units: mg/Kg

Analyst: JF

SeqNo 444736

Chloride 100.04.382 95.7100 100.0 97.1100 90 110201.43

Sulfate 99.009.935 90.299 99.00 93.8100 90 110203.51

Analysis: PASTE pH

Method: SW-846 9045D Batch ID: R20796

Laboratory Control Sample (LCS)

Analyte LCS 

Spike 

Added

LCS Result LCS % 

Recovery

LCSD 

Spike 

Added

LCSD % 

Recovery

LCSD 

Result

Low 

Limit

High 

Limit

RPD 

Limit

RPD Qual

RunID: 20796

Analysis Date: 8/16/2018 11:18:00 AM

Units: pH Units

Analyst: LRB

SeqNo 445466

pH 7.020 7.05 100

Original 
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8/17/2018

Definitions & Qualifiers

18080626

Date:

WO#:

Silver State Labs-Reno

1135 Financial Blvd

Reno, NV 89502

www.ssalabs.com

(775) 857-2400 FAX: (888) 398-7002

Definitions:

LCS: Laboratory Control Sample; prepared by adding a known mass of target analytes to a specified amount of de-ionized water and 

prepared with the batch of samples, used to calculate Accuracy (%REC).

LCSD: LCS Duplicate; used to calculate both Accuracy (%REC) and Precision (%RPD)

MBLK: Method Blank; a sample of similar matrix that is processed simultaneously with and under the same conditions as samples 

through all steps of the analytical procedure, and in which no target analytes

or interferences are present at concentrations that impact the analytical results for sample analyses.

MS: Matrix Spike; prepared by adding a known mass of target analytes to a specified amount of matrix sample for which an 

independent estimate of target analyte concentration is available, used to calculate Accuracy (%REC)

MSD: Matrix Spike Duplicate; used to calculate both Accuracy (%REC) and Precision (%RPD)

RPD: Relative Percent Difference; comparison between sample and duplicate and/or MS and MSD.

PQL: Practical Quantitation Limit; the limit to which data is quantitated for reporting.  

MDL: Method Detection Limit; the limit to which the instrument can reliably detect.

MCL: Maximum Contaminant Level; value set according to EPA guidelines. 

Qualifiers:

* - Analyte exceeds Safe Drinking Water Act MCL, does not meet drinking water standards.

C - Analyte value below Safe Drinking Water Act MCL, does not meet drinking water standards.

B - Analyte found above the PQL in associated method blank.

G - Calibration blank analyte detected above PQL.

H - Sample analyzed beyond holding time for this parameter.

J - Estimated Value; Analyte found between MDL and PQL limits.

L - Sample concentration is at least 5 times greater than spike contribution. Spike recovery criteria do not apply. 

R - RPD between sample and duplicate sample outside the RPD acceptance limits.

S - Batch MS and/or MSD were outside acceptance limits, batch LCS was acceptable.

W - Sample temperature when recieved was out of limit as specified by method.

Original 
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Zonge International, Inc. 

9595 Prototype Court 
 Reno, Nevada 89521 

775-355-7707 
 

 

 

August 9, 2018 

Ref:  18047 

 

Ezra Ballinger, PE 

Braun Intertec 

526 10
th
 Street NE 

West Fargo, ND 58078 

 

 

Re:  Geophysical Report for Shallow Seismic Survey, Astoria Station 

 

Mr. Ballinger:  

Zonge International, Inc. (Zonge) presents this report summarizing the findings of a geophysical 

survey conducted at the Astoria Station Project in eastern South Dakota.  This report provides an 

overview of the methods, field procedures, data processing, modeling, and a discussion of the results and 

interpretations. 

Fieldwork was conducted on August 1, 2018.  The purpose of this investigation was to provide 

compressional (P-wave) and shear wave (S-wave) velocity profiles to a depth of 100 feet or more at four 

test locations.  A list of proposed test locations with the survey coordinates is given in Table 1 below.  

Geophysical methods used during this investigation were compressional wave seismic refraction 

tomography and seismic surface wave analysis techniques.   

A geo-referenced aerial photograph with the test locations is presented as Figure 1. Coordinates 

shown reference South Dakota (North) State Plane Coordinate System, North American Datum of 1983, 

Imperial units of measure. 

 

Test ID Easting Northing 

  

South Dakota (North), NAD83 South Dakota (North), NAD83 

feet feet 

SS-1A 291815 2863143 

SS-1B 291640 2863143 

SS-2A 291698 2863048 

SS-2B 291698 2863269 
Table 1 – Coordinates of Staked Test Locations 
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Figure 1 - Project Map 

 

Methods Overview 

Seismic Refraction 

During seismic refraction surveys, acoustic energy is input to the subsurface by an energy source 

such as a sledgehammer impacted on a metal plate.  The acoustic waves generated by the impulse travel 

into the subsurface at a velocity dependent on the elastic properties of the ground through which it travels.  

In accordance with Snell’s Law, as the energy encounters a change in velocity, its path of travel will 

change.  Eventually, as velocity increases with depth the path of the acoustic energy changes enough to 

return a portion of the energy to the surface, where it can be detected by geophones. 
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The seismic refraction method involves analysis of the travel times of the first energy to arrive at 

the geophones (Palmer, 1981).  These first arrivals are from energy that has traveled directly along the 

surface to the geophones (for geophones close to the source), or refracted subsurface waves (at geophones 

further from the source).  The travel time data is inverted for a velocity model by iteratively changing the 

velocity model to best fit the observed travel times. 

Depth of investigation for all seismic methods is a complex function involving receiver array 

length, the velocity distribution of the subsurface materials, and the source type and offset distance.  

Depths to underlying layers will be overestimated if a velocity inversion, such as a gravel layer over soft 

clay over bedrock, is present.  Depths to underlying layers will be underestimated if a hidden layer (a 

geologic layer with a velocity increase, but too thin to be sufficiently imaged) is present.  Velocity 

inversions are rare, but hidden layers occur more frequently when the water table is present within 

sedimentary units.  Both inaccuracies can be detected and may be corrected with the aid of borehole data. 

These are concerns that must be evaluated based on initial testing of source-receiver geometry, ground 

truth data (if available) and experience.   

 

Seismic Surface Waves 

Surface  wave  techniques  are  non-invasive  and  non-destructive,  with  all  testing  occurring  at 

elastic  strain  levels (Martin et. al 2005).  The  basis  of  surface  wave  methods  is  the  dispersive  

characteristic of Rayleigh  waves  when  propagating  in  a  layered  medium.  The phase velocity depends  

primarily  on  the  material  properties  (shear-wave velocity,  mass density,  and  Poisson’s  ratio)  over a  

depth of  approximately  one  wavelength. Waves of different wavelengths sample different depths.  As a 

result of the variance in the shear stiffness of the layers, waves with different wavelengths travel at 

different phase velocities. A surface wave dispersion curve displays the observed variation of velocity 

with frequency.  A velocity model is created by inverting that observed dispersion curve and iteratively 

calculating a model that creates a best fit to the observed dispersion. 

The field procedure for multi-channel analysis of surface waves (MASW) used in this survey 

consists of placing a shot (hammer strike) off the end a line of geophones.  The inverted 1D velocity 

structure corresponds to average properties across the spread, but is often plotted at the center of the 

geophone spread.  Tighter geophone intervals give better horizontal resolution while a longer total spread 

length can provide better depth penetration.   

The linear-array microtremor method was evaluated at this project to supplement the MASW 

tests.  This method relies on an uncontrolled seismic source such as earthquake microtremors, traffic, tidal 

energy, etc. instead of a hammer or explosive source.  Microtremor measurements typically record longer 

wavelength (lower frequency) ground vibrations, which correspond to deeper sampling depths. 

 

Survey Methodology 

Seismic refraction equipment used during this investigation consisted of two linked Geometrics, 

Geode 24-bit digital seismograph, 4.5 Hz vertical geophones at 10-foot spacing, seismic cables, a 16-lb 

sledge hammer with a strike plate and a truck-mounted weight drop with a 50-lb hammer accelerated via 

four elastomer bands.   

Given the close proximity and orientation of the test locations, one long N-S line and one long W-

E line were used to obtain the seismic data, rather than a short geophone array at each of the four test 

locations.  The geophone arrays are shown on Figure 1.  This required additional equipment but allowed 

for more efficient data acquisition and aided in reaching the desired depths of 100 feet below the ground 

surface (BGS). 
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Endpoints of the seismic lines were established using the provided survey markers and submeter-

grade GPS.  Geophones were located using the fixed 10-ft cable takeouts and measuring tape, and off-end 

shots were located using a 100-foot measuring tape.  Interior shot points were located adjacent to a 

geophone.  

Fifteen shot point locations were occupied for seismic Line 1 (oriented North-to-South, through 

SS-1A and SS-1B) and fourteen shot point locations were occupied for Line 2 (oriented West-to-East 

through SS-2A and SS-2B).  The weight drop and sledgehammer sources were used as the energy source 

for all refraction and MASW shot locations.  The final seismic record at each shot point was the result of 

stacking 7-10 individual shots to increase the signal to noise ratio.  Ten passive microtremor 

measurements were collected per geophone array.   

 

 

Data Processing Methodology 

Seismic Refraction 

Seismic refraction data processing begins with “picking” the first arrival time (the time associated 

with the source energy first being recorded at each geophone) for a refraction shot record.  The 

SeisImager software by Geometrics, Inc. was used to make first break picks and seismic models.  Travel 

times, along with source and receiver positions (X, Y, and Z - elevation) were formatted into master files 

for input into the modeling software.  The travel time curves (provided in Appendix B) indicated that 

layer-based processing would be more appropriate for these data than tomographic modeling.  Two layers 

were observed in the travel time data, and the time term analysis method was used to convert first-picked 

travel times to velocity-depth models.  That two-layer model was used to generate the seismic tomograms 

shown in Figures 2 and 3, but tomographic modeling “smooths” contacts between subsurface units, even 

when no gradational contact exists.  P-wave velocity values reported in Tables 2 - 5 represent results from 

the layer-based modeling analysis.   

 

Seismic Surface Wave 

Surface wave analysis consists of creating a frequency-velocity transform (provided in Appendix 

B), picking the transformed data to derive a dispersion curve, and inverting this dispersion curve to a 

layered model of shear wave velocity (Vs) versus depth (Xia, et. al 1999).  SeisImager software was used 

for this processing sequence.  As a long 2D profile was used to collect the MASW data along each 

profile, rather than four individual geophone arrays corresponding to each test location, the data from 

each geophone was sorted into “common midpoint gathers.” These CMP gathers were used as the basis 

for the dispersion analysis at each of the four requested test locations. 

Without ground truth data to guide the surface wave data modeling, the same number of layers 

and interpreted interfaces were used as input parameters for the starting model before surface wave 

inversion for all of the test locations (French et. al 2013). This was adjusted based on the layers observed 

in the P-wave refraction data. 

 

Results and Interpretation 

Results are presented in tables and velocity plots which follow the text of this report.  Data 

quality for this investigation was fair.  The only source of noise encountered during the field investigation 

was moderate wind activity; data collection was paused during a brief rain shower. Traffic noise was not 

present, and the project was conducted after drilling activities had been completed. 
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In general, the P-wave velocity of the shallowest subsurface layer is modeled as being 

approximately 1,100 feet per second, which is consistent with the speed of sound in air.  There is some 

subtle indication that the shallowest materials may have a P-wave velocity of less than 1,100 ft/s, but this 

is difficult to accurately measure with any degree of confidence as this represents an example of the “thin 

hidden layer” problem described in the methodology section above.  The method requires velocity to 

increase with depth, and the air-wave velocity, if faster than soil velocity, will be modeled based on the 

travel time analysis.  The fastest modeled refractor may not be a different lithologic unit, but instead a 

function of soil saturation.  The P-wave velocity at depths of 11.5-12 feet BGS was similar to that 

expected for saturated sediments (~ 5,800 feet per second).  No P-wave velocity models show evidence of 

hard, non-rippable bedrock in the upper 100 feet of the subsurface. 

The shear-wave velocities modeled from the MASW data indicate stiff soils.  No hard rock 

velocities were observed in the MASW data. No easily distinguishable layers are observed (such as 

distinct geologic contacts).  Rather, a general increase of seismic velocity with depth is observed.  This is 

typical for glacial environments.  The modeled shear-wave data associated with SS-2B is slower than the 

other three tests (~720 ft/s as opposed to 810-860 ft/s).  However, the data is a bulk representation of an 

array that is over 200 feet in length, a portion of this line was located beyond a fence, and is expected to 

be less compacted than the soils located within the agricultural field.  The P-wave refraction data also 

indicates a slightly thicker zone of slower-velocity materials east of SS-2B, which would impact the 

MASW and microtremor measurements. 

 

Closure 

This geophysical investigation was conducted under Zonge International protocols and 

procedures using industry standard methods and equipment.  Professional quality control standards were 

observed during each phase of this project, from field activities through data processing and reporting. 

If you have any questions regarding the field procedures, analysis techniques, or the results and 

interpretations presented herein, please do not hesitate to contact us.  We appreciate working with you and 

look forward to providing you with geophysical services in the future. 

 

Respectfully submitted by 

 

JB Shawver, 

Zonge International 
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Appendix A - Velocity Plots & Tables 
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Figure 2 – Seismic Velocity Plots for SS-1A & SS-1B 

P-wave refraction tomogram (top) and S-wave from surface wave methods (bottom, with P-wave overlain in blue) 
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Figure 3 – Seismic Velocity Plots for SS-2A & SS-2B 

P-wave refraction tomogram (top) and S-wave from surface wave methods (bottom, with P-wave overlain in blue) 
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  SS-1A   

Depth 
S-wave 
velocity 

P-wave 
velocity 

(ft) (ft/s) (ft/s) 

0 365 1120 

4 385 1120 

8 465 1120 

12 570 5800 

18 640 5800 

23 735 5800 

30 810 5800 

37 885 5800 

44 975 5800 

52 1060 5800 

60 1155 5800 

70 1255 5800 

79 1365 5800 

89 1425 5800 

121 1465 5800 

SS-1A 
  Vs100 = 830 ft/s 

 Saturated Sediments = 11ft BGS 
 

Table 2 – Velocity Summary SS-1A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  SS-1B   

Depth 
S-wave 
velocity 

P-wave 
velocity 

(ft) (ft/s) (ft/s) 

0 370 1120 

4 395 1120 

8 460 1120 

12 565 5800 

18 645 5800 

23 720 5800 

30 790 5800 

37 860 5800 

44 945 5800 

52 1035 5800 

60 1130 5800 

70 1225 5800 

79 1265 5800 

89 1310 5800 

121 1345 5800 

SS-1B 
  Vs100 = 810 ft/s 

 Saturated Sediments = 11ft BGS 
 

Table 3 – Velocity Summary SS-1B 
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  SS-2A   

Depth(ft) 
S-wave 

velocity(ft/s) 
P-wave 

velocity(ft/s) 

(ft) (ft/s) (ft/s) 

0 400 1110 

4 420 1110 

8 490 1110 

12 590 5840 

18 680 5840 

23 755 5840 

30 825 5840 

37 930 5840 

44 990 5840 

52 1095 5840 

60 1245 5840 

70 1285 5840 

79 1390 5840 

89 1435 5840 

121 1470 5840 

SS-2A 
  Vs100 = 860 ft/s 

 Saturated Sediments = 12ft BGS 
 

Table 4 – Velocity Summary SS-2A 

 

 

 

  SS-2B   

Depth(ft) 
S-wave 

velocity(ft/s) 
P-wave 

velocity(ft/s) 

(ft) (ft/s) (ft/s) 

0 350 1110 

4 385 1110 

8 455 1110 

12 530 5840 

18 610 5840 

23 655 5840 

30 700 5840 

37 740 5840 

44 780 5840 

52 845 5840 

60 850 5840 

70 990 5840 

79 1020 5840 

89 1265 5840 

121 1355 5840 

SS-2B 
  Vs100 = 720 ft/s 

 Saturated Sediments = 11.5ft BGS 
 

Table 5 – Velocity Summary SS-2B
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Appendix B – Seismic Travel Time Curves and Phase Velocity Spectra 

 

 

 
Figure 4 - Traveltime Curve for Seismic Refraction Line 1 
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Figure 5 - Traveltime Curve for Seismic Refraction Line 2 
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Figure 6 – Phase Velocity Spectra for MASW file centered on SS-1A 
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Figure 7 – Phase Velocity Spectra for MASW file centered on SS-1B 
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Figure 8 – Phase Velocity Spectra for MASW file centered on SS-2A 
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Figure 9 – Phase Velocity Spectra for MASW file centered on SS-2B 
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(NOTE 3)
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3.
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BY SPECIFICATION A-8808 UNLESS NOTED OTHERWISE.
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MATERIAL, AS SHOWN ON PLAN. DEPTH OF TOPSOIL STRIPPING 
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ON PLAN
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A.  ASPHALT SURFACE COARSE (BY OTHERS)

2%2%

PROOFROLL SUBGRADE PRIOR TO CEMENT STABILIZATION
IN FILL AREAS COMPACT FILL TO 95% ASTM D1557. IN CUT 
AREAS, INSITU SOILS NOT MEETING THE REQUIRED DENSITY 
SHALL BE COMPACTED TO THE REQUIRED DENSITY EITHER
BY COMPACTING FROM THE SURFACE OR BY SCARIFYING 
AND RECOMPACTING AS REQUIRED.

N.T.S.

DETAIL 2

C - SUBGRADE PREPARATION -

B - 8 OZ/SY GEOTEXTILE SOIL SEPARATOR

IN FILL AREAS COMPACT FILL TO 95% 
ASTM D1557. IN CUT AREAS, INSITU 
SOILS NOT MEETING THE REQUIRED 
DENSITY SHALL BE COMPACTED TO 
THE REQUIRED DENSITY EITHER BY 
COMPACTING FROM THE SURFACE OR 
BY SCARIFYING AND RECOMPACTING 
AS REQUIRED.

A - COARSE AGGREGATE - 
     THICKNESS SHOWN ON PLAN (NOTE 3)

N.T.S.

DETAIL 3

A - SEEDING AND MULCHING
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DETAIL 7

DEBRIS BASIN PIPE SPILLWAY DROP INLET STRUCTURE

TYPICAL DETAIL

DETAIL 8

 TYPICAL ROAD SECTION 

DETAIL 1

B.  ASPHALT BASE COARSE (BY OTHERS)

C.  8" THICK AGGREGATE BASE COURSE - PLACE IN 

     6" MAX. LIFTS AND COMPACT TO 95% ASTM D1557 (NOTE 3)

ALL WORK SHOWN ON THIS DRAWING SHALL BE PERFORMED BY 
SPECIFICATION A-8808 UNLESS NOTED OTHERWISE.

FOR CIVIL GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE 
DRAWING C1-0002.
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DETAIL 9
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CL FENCE

E 5390.29
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CL FENCE

E 5045.75
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E 5066.96
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CL FENCE
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(DET 1, C1-0067)
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3. FOR FENCING DETAILS SEE DRAWINGS C1-0066 AND C1-0067.

H=7' (NOTE 3)
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ALL WORK SHOWN ON THIS DRAWING SHALL BE PERFORMED 
BY SPECIFICATION A-8808 UNLESS NOTED OTHERWISE.
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" OD GALV. STD. HORIZ.8
51

COMPRESSION MEMBER EXTENSION ARMS FACING OUT

3 STRANDS OF BARBED WIRES ON 45° 

10' MAXIMUM SPACING 10' MAXIMUM SPACING

45° EXTENSION ARM

2
"

M
A

X
.

LINE OF THE FABRIC

PARALLEL TO THE

6" OF THE FABRIC

WITHIN THE BOTTOM

WIRE INSTALLED

BOTTOM TENSION

15'

NOT EXCEEDING 

AT INTERVALS

TO LINE POSTS

FASTEN FABRIC

LINE POST

FROM PULL POST.

BRACE IN BOTH DIRECTIONS

PIPE BRACE COMPRESSION MEMBER,

" OD GALV. STEEL HORIZ.8
51

EXTENSION ARMS FACING OUT

3 STRANDS OF BARBED WIRES ON 45° 

10' MAXIMUM SPACING

45° EXTENSION ARM

TOP RAIL

" OD8
51

POST

LINE

MAXIMUM.

SPACED AT 12"

WITH BANDS

STRETCHER BARS

2
"

M
A

X
.

ALONG STRAIGHT LINE FENCING.

PROVIDE PULL POST AT MAXIMUM 500' SPACING

NOTE:

BASE OF TERMINAL POST

TRUSS FROM LINE POST BACK TO 

TURNBUCKLE AS A TENSION MEMBER.

8
3

CHAIN LINK FENCE

TYPICAL TERMINAL POST DETAIL

N.T.S.

1
2
"

TOP RAIL

H/2 FOR FENCE WITH

TOP TENSION WIRE

12" FOR FENCE WITH

PARALLEL TO THE SLOPE

POST SPACING MEASURED
10'MAX. SP

ACING

FINISH GRADE.

BOTTOM EDGE IS WITHIN 2" OF 

WIRE AND EXTENDED SO THAT THE 

OVER THE TOP RAIL OR TOP TENSION 

INSTALL SO THAT TOP EDGE PROJECTS 

OF THE POSTS.

FASTEN TO OUTWARD FACING SIDE 

CHAIN LINK FABRIC FOR FENCE:

10°
(VERTICAL)

M
A

X
.

2
"

10° (17.6% OR 5.67 TO 1) AND WHERE SPECIFIED ON PLAN.

PROVIDE ANGLE POSTS WHEN CHANGE IN GRADE EXCEEDS

NOTE:

INSTALLED VERTICALLY

LINE POST. ALL POSTS

10
' M

AXI
M

UM

ANGLE

HORIZONTAL

30°

30° AND WHERE SPECIFIED ON PLAN.

IN HORIZONTAL ANGLE EQUALS OR EXCEEDS 

PROVIDE A CORNER POST WHEN THE CHANGE 

NOTE:

CHAIN LINK FENCE

TYPICAL PULL POST TYPICAL ANGLE POST

CHAIN LINK FENCE

N.T.S.N.T.S.

TWO PLANES

WITHIN 5° IN 

BE PLUMB 

POSTS SHALL

  POSTCL

6' TO 12'

FENCE HEIGHT, H
LINE POSTS

42" 42"

" TO 4"8
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TERMINAL, CORNER, PULL,

POST EMBEDMENT, E

ANGLE AND SWING GATE POSTS

42"

"8
56 "8

58

42"   SHOWN ON PLAN

  LOCATION OF GATE

  HINGE POSTCL

TYPICAL CORNER POST

CHAIN LINK FENCE

N.T.S.

SHOWN ON PLAN

LOCATION OF ROAD 

GATE AND ROAD

TOP TENSION WIRE

TENSION WIRE

TOP & BOTTOM 
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CHAIN LINK FENCE

TYPICAL FOUNDATION DETAIL

FENCE AND SWING GATE POSTS

N.T.S.

SECTION OF THE POSTS.
BE A MINIMUM OF 4 TIMES THE LARGEST CROSS
ON CHAIN LINK FENCE", THAT THE DIAMETER SHALL
REQUIREMENTS OF ASTM F-567, "INSTALLATION
THE HOLE DIAMETER "D" COMPLIES WITH THE

HOLE DIAMETER, "D" FOR POSTS IN SOIL

D
2"

E

"4
11"    

FOR TERMINAL POSTS.

THE GATE AS SPECIFIED

IN EACH PANEL ADJACENT TO

BRACE AND TRUSS ASSEMBLY

PROVIDE A COMPRESSION

16" FOR 4" SWING GATE POSTS

" SWING GATE POSTS8
712" FOR 2

PULL POSTS

12" FOR CORNER, ANGLE, TERMINAL AND

 9" FOR LINE POSTS 

X
X

X X X X

X X X

X X X

X
X

XXXX

XXX

XXX

X
X

X X X X

X X X

X X X

X
X

X

BARBED WIRE

3-STRANDS OF

OPENING

4'-0" CLEAR  GATE FRAME

LATCH AND CATCH

LOCKABLE FORKED

ON PLAN

SPECIFIED

FENCE AS

H = HEIGHT OF

2" MAX. CLEARANCE AT

BOTH FENCE & GATE. 

N.T.S.

TYPICAL 4'-0" WIDE PERSONNEL GATE

CHAIN LINK FENCE

1
2
"

 

TOP AND BOTTOM RAIL

ADJUSTABLE TRUSS RODS
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X
X
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X
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8' MAX. GATE PANEL

W= CLEAR OPENING AS SPECIFIED ON PLANS

 W/2 

BARBED WIRE

3 STRANDS OF

SEE TABLE 2

GATE POST

ON PLAN

SPECIFIED

FENCE AS

H = HEIGHT OF

PLUNGER ROD

CENTER STOP FOR

CONCRETE

12" DIA.

3
8
"

END OF GATE (TYP)

INSTALL ROLLER AT 

A
T
 C

E
N

T
E

R

C
L
E

A
R

A
N

C
E

2
" 

M
A

X
. PLUNGER ROD

AND LATCH WITH

LOCKABLE CATCH

CLEARANCE

" MAX.2
13

AT GATE POST

 
CHAIN LINK FENCE

N.T.S.

TABLE 2

SWING GATE DATA

SWING GATE

DOUBLE

W W

GATE

SINGLE OD

GATE POST SIZE

7' TO 12'

TO 6'TO 12'

13' TO 24'

GATE POST SIZES

ALL PANEL WIDTHS SHALL MATCH

1
2
"

8
72

TOP AND BOTTOM RAIL

VERTICAL BRACE POST

AT GATE MIDPOINT

HORIZONTAL BRACE POST

WITH BANDS

STRETCHER BARS 

(LB/FT)

MINIMUM WEIGHT

4.64

8.65

DETAIL 1

SEE DETAIL 5

FOUNDATION

FOR POST

BASE OF PULL POST

TRUSS FROM LINE POST BACK TO 

TURNBUCKLE AS A TENSION MEMBER.

8
3

DETAIL 2 DETAIL 3 DETAIL 4

AS SHOWN IN DET. 2

PROVIDE BRACE, TRUSS AND STRETCHER BAR ASSEMBLY

BRACE IN BOTH DIRECTIONS FROM EACH ANGLE POST. 

AS SHOWN IN DET. 2

STRETCHER BAR ASSEMBLY

PROVIDE BRACE, TRUSS AND

FROM EACH CORNER POST. 

BRACE IN BOTH DIRECTIONS

DETAIL 5

SEE DETAIL 5

FOR POST FOUNDATION

DETAIL 6

DETAIL 7

GATE POSTS SEE TABLE 2

DETAIL 7

SEE DETAIL 5

FOR POST FOUNDATION

RODS WITH TURNBUCKLES

8
3WITH TWO 

CROSS TRUSS ALL PANELS

CAP

PIPE WITH GALV.

" OD. GALV.8
72

ANGLE POST

CAP

PIPE WITH GALV.

" OD. GALV.8
72

CORNER POST

GALV. CAP

PIPE WITH

" OD GALV.8
72

PULL POST

WITH GALV. CAP

OD GALV. PIPE

"8
7TERMINAL POST 2

FOR CIVIL GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS SEE 
DRAWING C1-0002.

ALL WORK SHOWN ON THIS DRAWING SHALL BE PERFORMED BY 
SPECIFICATION A-8808 UNLESS NOTED OTHERWISE.

C1-0002 CIVIL GENERAL NOTES, LEGEND, SYMBOLS AND ABBREVIATIONS

C1-0002 PERMANENT FENCING PLAN

TYPICAL DOUBLE SWING GATE

TO A GATE

FOR EACH PANEL ADJACENT 

ASSEMBLY PER DETAIL 1 

PROVIDE A BRACE AND TRUSS 

STRUCTURE

BUILDING OR

6" MAX. FROM 

WITH ASTM C-33

COMPLYING

AGGREGATE

1" MAX. SIZE

MAXIMUM 3" SLUMP,

AT 28 DAYS

MIN. 4000 PSI

CONCRETE FILL 

3. CHAIN LINK FENCE SHALL MEET REQUIREMENTS OF SECTION 621, CHAIN LINK
FENCING, OF SOUTH DAKOTA DOT STANDARD SPECIFICATIONS FOR ROADS
AND BRIDGES.
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FOUNDATION, OR MODIFICATION WORK IS TO BE PERFORMED. 

OR ADJACENT TO THE AREA IN WHICH EXCAVATION, DEMOLITION,

UNDERGROUND OR EMBEDDED UTILITIES MAY BE LOCATED WITHIN
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ASTORIA STATION 
STORMWATER POLLUTION PREVENTION PLAN 

APPENDIX D AMENDMENT FORM 
 
Date: __________________________          Inspector’s Name _____________________________________ 
 
Location and Description of Grading and Stabilization Activities 
 
 ______________________________________________________________________________________ 
_____________________________________________________________________________________________ 
 ______________________________________________________________________________________ 
_____________________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________________ 
 _______________________________________________________________________________ 
_____________________________________________________________________________________________ 
 
Amendments to the SWP3: _______________________________________________________________________ 
_____________________________________________________________________________________________ 
 
 
Date: __________________________          Inspector’s Name _____________________________________ 
 
Location and Description of Grading and Stabilization Activities 
 
 ______________________________________________________________________________________ 
_____________________________________________________________________________________________ 
 ______________________________________________________________________________________ 
_____________________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________________ 
 
Amendments to the SWPPP: _______________________________________________________________________ 
_____________________________________________________________________________________________ 
 
 
Date: __________________________          Inspector’s Name _____________________________________ 
 
Location and Description of Grading and Stabilization Activities 
 
 ______________________________________________________________________________________ 
_____________________________________________________________________________________________ 
 ______________________________________________________________________________________ 
_____________________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________________ 
 
Amendments to the SWPPP: _______________________________________________________________________ 
____________________________________________________________________________ 
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ASTORIA STATION 
STORMWATER POLLUTION PREVENTION PLAN 

APPENDIX E EROSION AND SEDIMENT CONTROL FEATURES INSPECTION FORM 
 

Date: _____________________ Inspector’s Name/Title___________________________________ 
Inspector Qualified in accordance with Texas General Construction Storm Water Permit:  Yes   No 
Inspector’s Company: _______________ 
Inspection Type:  Routine   Storm Event ( 0.5 inch or greater)              Rainfall Amount: _______   
Weather Conditions: Clear   Cloudy   Rain    Sleet   Fog     Snowing   High Winds   Other:              
Temperature:         
 
Erosion and Sediment Control Features Inspected: 
 

 Silt Fence   
Properly anchored/installed:   Yes   No                                              
          Action Taken:                                                                   
Repairs Needed:  Yes   No                                              
          Action Taken:                                                                   
Sediment Removal Required (sediment 1/3 height of Silt Fence): Yes  No                               
          Actions Taken:                                                              
                                                                                                 
 
 

 Straw Wattles   
Properly anchored/installed:   Yes   No                                              
          Action Taken:                                                                   
Repairs Needed:  Yes   No                                              
          Action Taken:                                                                   
Sediment Removal Required (sediment 1/3 height of Straw Wattles): Yes  No                               
          Actions Taken:                                                              
                                                                                               
 
 

 Straw Bale   
Properly anchored/installed:   Yes   No                                              
          Action Taken:                                                                   
Repairs Needed:  Yes   No                                              
          Action Taken:                                                                   
Sediment Removal Required (sediment 1/3 height of Straw Bale): Yes  No                               
          Actions Taken:                                                              
                                                                                               
 
 

 Construction Entrance   
Entrance Stabilized:  Yes    No    Evidence of mud tracked on roadway:  Yes    No 
Actions Taken:                                                                                                        
                                                                                                                               
                                                                                                                     
 
 

Temporary & Permanent Stabilization  
Are all disturbed areas at final grade or not actively being worked properly stabilized:  Yes    No                             
Record Seeding dates on Grading and Stabilization Log 
Actions Taken:                                                                                                   
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 Material Storage Areas 
Materials Storage Areas located on site:  Yes    No 
Materials properly contained and labeled:  Yes    No                             
Evidence of spills or releases Yes                                No 
Actions Taken:                                                                                            
 
 
 
If modifications are made, update the Erosion Control Drawings and document changes on the SWPPP amendment log  
 
Inspector’s Signature: _______________________________Date _____________________ 
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