




 

 

 

 

 

 

 

 

Staff Report 
Planning and Zoning Commission  

Date of Meeting: 

April 5, 2017 

Case Number - REZ04-17  

 

Rezoning – Story County Zoning Map amendment from the 

A-2 Agribusiness District and A-1 Agricultural District to the 

CLI Commercial Light Industrial District. No change to the 

Cornerstone to Capstone (C2C) Map is necessary. The 

property is designated Urban Expansion Area and is located 

adjacent to the City of Zearing.   

 

APPLICANT:     

Jennifer Thomason 

20046 270th Street 

Hubbard, Iowa 50122 

                          

STAFF PROJECT MANAGER: Jerry L. Moore,  Planning & 

Development Director 

 

SUMMARY: 

The applicant acquired the subject property at 70197 130th 

Street and proposes to use the existing building and 

property for fuel sales, convenience store, restaurant, Jeep 

vehicle and part sales, camper and RV repair, and sales of 

beef, chicken and pork.  The existing building is located 

within the A-2 Agribusiness District.  To conduct the 

proposed uses on the subject property the applicant is 

requesting approval of the rezoning from A-2 Agribusiness 

and A-1 Agricultural District to CLI Commercial Light 

Industrial District.   
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Property Information  

70197 130th Street, Section 16 Lincoln Township 

 

Parcel Identification Number 

0416300385 

 

Parcel size 

4.3 acres  

 

Current Zoning  

A-2 Agribusiness District (includes existing building location) and A-1 Agricultural District 

Statement of Intent.  The A-2 Agribusiness District is intended and designed to provide for those 
activities strongly interrelated with agricultural uses and must therefore be located in agricultural 
areas.  It may be necessary to locate such uses on land scoring 267-300 points based on the Land 
Evaluation and Site Assessment (LESA) System, although this shall be avoided where possible.  It is 
also intended that, to the degree possible, all A-2 Agribusiness Districts shall be entirely surrounded 
by the A-1 Agricultural District.  

Statement of Intent. 

The A-1 Agricultural District in part is intended and designed to accommodate land uses compatible 
with agriculture and to protect agricultural land from encroachment of urban land uses.  
 

Proposed Zoning 

CLI-Commercial Light Industrial 

 

Statement of Intent.  

This district is intended to accommodate the full range of retail commercial services and products, 

wholesaling and warehousing, as well as light industrial, laboratory, manufacturing, fabricating and 

institutional activities in industrial locations. The intended uses are generally characterized by a 

minimum of obnoxious characteristics which might adversely affect surrounding development. 

 

Current C2C Plan Designation 

Urban Expansion Area 

 

The Urban Expansion Area designation reflects those areas identified by certain communities as 

future growth areas. Development proposed in these areas should be encouraged to be annexed 

into the neighboring city in order for an urban level of service to be provided. Proposed land use 

and regulations should comply with the city’s plans and standards as appropriate. 

Story County and all the communities share similar concerns about issues and impacts from 

development that occurs in areas surrounding the cities, such as: 
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Overlapping regulations of different local jurisdictions; 

Inconsistences among different land use strategies; and  

Impacts of development on rural/agricultural activities. 

 

Based on the C2C Plan, the County is to consider and address the following principles:  

 

1. Development in the Urban Expansion Area occurs in accordance with applicable City’s 
future land use plans and goals. 

2. Encourage annexation when development is proposed. 
3. Where annexation is not appropriate at the time of development proposal, coordinate a 

cooperative review/approval between Story County and the City according to the following 
standards: 
a. Development occurs at an urban density/scale using city development standards where 

applicable  
b. Use conditional rezoning agreements and annexation agreements to ensure 

development is built so as to facilitate a seamless transition into the City when the area 
is annexed 

4. Review design and development standards to ensure conflicts between proposed 
development and agricultural and natural resources are minimized. 

5. When development is located adjacent to agricultural uses provide adequate buffers to 
minimize conflicts. 

6. Encourage development to take access off existing paved roads. 
7. Mitigate and manage stormwater runoff, soil erosion, and wastewater discharge according 

to IDNR and Story County standards. 
 

Based on communication with City officials, the City is considering annexing the subject property, 

however have not begun that process.  While Planning and Development staff communicated the 

C2C Plan principles with the City officials, to date the City has raised no specific interest in applying 

any City development regulations to the subject property. 

 

Cities within Two Miles of the Subject Property 

City of Zearing 

  

Items submitted with the Rezoning Application Include the Following: 

1. Application 

2. Site plan sketch (included revised site plan sketch and parking dimensions) 

3. Written narrative of the proposed use of the building and land. 

4. Responses to County staff review comments. 

Utilities and Services 

City of Zearing Water 

Story County Sheriff 

Alliant Energy Electric – Currently have LP tank service. (Applicant was working with Alliant 

Energy to install natural gas service.) 

Zearing Fire Department 

Story County Ambulance Service 
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Property is not located within a drainage district 

 

Background – Requested Rezoning 

According to Story County records, the applicant (Jennifer Thomason) acquired the subject 

property on December 2, 2016. The applicant plans to use the existing building for fuel sales, 

convenience store, restaurant, Jeep vehicle and part sales, camper and RV repair, and sales of 

processed beef, chicken and pork.  

 

The applicant learned about the conflict with the current zoning of the property and their planned 

uses after submitting a liquor license for action to the Story County Board of Supervisors.  

 

The property was rezoned to A-2 Agribusiness District from the A-1 Agriculture District June 14, 
1983 by the Reece Brothers for an office and farm store for petroleum product sales. According to 
the Story County Assessor’s records, the building was constructed in 1983 and contains 
approximately 7344 sq. ft. The applicant communicated to Planning and Development staff that the 
previous property owners used the building and property for fuel sales, convenience store and 
restaurant. There are no Planning and Development Department records approving the change of 
use of this property and these uses are not permitted in the A-2 Agribusiness District. 
 

The southeast corner of the subject property is also the northwest corner of the City of Zearing’s 

corporate limits.  The adjacent land surrounding the subject property is zoned A-1 Agricultural 

District.  The two parcels located at the northeast and northwest corners of the intersection of HWY 

65 and 130th Street are zoned CLI-Commercial Light Industrial District. This CLI District is located 

approximately 580 feet west of the subject property.  The zoning of the closest parcel located inside 

the City of Zearing is split zoned; Light Industrial District along the north ½ of the parcel adjacent to 

the street and Residential Single Family on the south half of the property.  The current land use of 

the parcel however is in agricultural row crops.  The western edge of the property contains mature 

trees.   

 

The grade of the subject property is higher in the north portion of the property and relatively level 

where the building, fuel pumps and parking is located.  East of the building there is an approximate 

1.8 acre grassy area and the grade drops from the north area to the south and southeast.  There is a 

grove of trees on the northwest area of the property. 

 

The site plan sketch submitted with the rezoning application shows the restaurant on the southeast 

side of the interior space of the building, the convenience store on the southwest side, garage for 

repairing Jeeps for sale on the north side of the building, and a parts storage area on second level on 

the northwest side of the building.  The customer entrances to the convenience store and 

restaurant are located on the south side of the building and an overhead garage door is located on 

the east side of the building. Used Jeeps for sale are shown on the southwest side of the property.  

According to the applicant, this vehicle display area will be graveled. Customer and employee 

parking is primarily shown on the east and north sides of the building.  There are two separate 

gravel accesses extending into the subject property.  The parking area and drive is partially gravel 

and dirt and the drive extends around the building.  The fuel pump areas are paved. The applicant 

initially planned to construct a Jeep course as shown on the east side of the parking on the east side 
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of the building.  This required the submittal of a Conditional Use Permit and a Variance Application 

as a 20 acre site is required for courses.  The purpose of the Jeep course was for Jeep owners to 

drive their Jeeps over various obstacles at low speed to challenge them and their vehicles. The 

applicant submitted a Conditional Use Permit and Variance applications for the Jeep course 

concurrently with the Rezoning application, however after review and input from County staff and 

others about concerns regarding the Jeep course and its proximity to the other proposed 

businesses, the Conditional Use Permit and Variance application were withdrawn by the applicant.  

The septic system is located on the east side of the building. The septic system was designed to 

accommodate the permitted use from 1983. 

 

Planned hours of operation for the convenience store (JJ’s Station) are 6:30 AM-11PM Monday-Friday 

and the restaurant (Mammy’s Cafe) are 6:30 AM-8 PM Monday-Saturday & Sunday 12PM-8PM.  

Planned hours of operation for the Jeep sales and parts (Just Jeeps) and camper and RV repair 

services are 9AM–6PM Tuesday-Saturday & Sunday by appointment.  Estimated number of daily 

customers to Mammy’s Cafe are 12 at lunch plus 8 carry out meals and 12 for supper.  JJ’s Station is 

estimated to have 106 customers in 24 hour period (pumps operational 24/7), six customers for Just 

Jeeps and three request from customers for camper service.  

 

Current Surrounding Land Use 

The subject property is located in somewhat of a transitional area of the County with potential for 

change, on a County street.  The subject property is currently adjacent to agricultural properties in 

row crops, a previous school football field, and in close proximity to the City of Zearing.  Its also 

relatively close to commercial uses located inside the City and near an agricultural business located 

at the intersection of HWY 65 and 130th Street.  The size and use of the adjacent parcels are as 

follows: 

 

Direction Parcel Size (acres) Use of Property/Property Owner 

North/west 30.55   Agriculture – Agnes Cerka 

East  6   Football field – Colo-Nesco Community School District (not 

currently used as football is played in Colo) 

South   35.56   Branstad Family Iowa Farm 

  2.13   Trees – Blattel-Britton 

 

Closest property and business located within the City of Zearing: 

Southeast 7    Agriculture - Reed Enterprises  

  2.8   Commercial – Reed Enterprises – Trucking Company (over 

300 feet from the subject property) 

 

The 2.8 acre commercial property located on the northwest corner of the intersection is Johnson 

Sales and Service; a farm machinery repair business. The property is located over 800 feet from the 

subject property. 

 

The closest dwelling is located within the City of Zearing and the property is located approximately 

740 feet to the southeast of the subject property.  
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Traffic 

Traffic Levels on 130th Street according to the Iowa Department of Transportation records – Annual 

Average Daily Traffic amounts are identified below.  130th Street is a paved County street.  An 

asphalt overlay project is planned for the street by the Story County Engineering and Secondary 

Roads Department this summer and will extend from the Story/Marshall County border to the west 

limits of the City of Zearing’s corporate limits (adjacent to the subject property). 

 

Year  Traffic 

2015 – 610 

2011 – 650 

2007 – 670 

 

Based on the above information, annual average daily traffic levels decreased on 130th Street for the 

eight year period by 60 vehicles.  According to the applicant, approximately 3-4 fulltime employees 

are anticipated including 9-10 part-time employees.  The extra part-time employees would likely 

work during peak times, evenings and weekends. 

 

Population Information for City of Zearing 

 

Information below is from the State Data Center, a unit of the State Library of Iowa. 

 

Year  2015 2014  2013 2012 2011 2010  

Pop. 537 542 540 541 558 554 

 

Based on the above information, the City of Zearing has gradually lost population overall from the 

five year time frame of 17 people. This represents an approximate 3% loss in population. 

 

Analysis  

Applicable Regulations 

According to Section 92.06(2) Standards for Approval, all petitions to rezone shall satisfy the 

following standards for such requested action to be approved: 

 

1. The proposed rezoning shall conform to the Story County Development Plan 

(Cornerstone to Capstone – C2C) 

 

Applicant Comment – 

After reviewing the C2C plan, its our understanding the future plans for our area would be to 

expand the town of Zearing to the edge of HWY 65. This could potentially lead to annexing our 

property and/or changing our zoning to include commercial use.  We understand this to mean our 

request is right in alignment with our request for rezoning. 
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Staff Comment –  

With the designation of the subject property as Urban Expansion Area, the County is to coordinate 

development requests with the City of Zearing.  The County is to coordinate the future planning of 

the subject property with the City of Zearing based on the City’s comprehensive plan, adhering to 

any plans to  annex the property and any City policies and interest in requiring City development 

standards be applied to the property. To date, while annexation of the subject property is being 

considered by the City, the City is not currently taking action to annex the property or requiring and 

applying City development standards to the property.  

The subject property started as a commercial agricultural business prior to being changed to 

commercial uses that are not permitted in the A-2 Agribusiness District.  

 

The following are applicable excerpts are from the C2C Plan that relate to the rezoning 

request. 

 

Input from citizens at the public open houses.   

 

Weakness and Threats 

 

Governance, Leadership and Learning Environments  

Lack of Services in small communities  

Need for more community cooperation 

Getting people involved 

 

Economic Prosperity 

Small business can’t afford Ames or Story County 

Lack of economic diversification 

Small town businesses struggling 

Local regulations more of a threat to development than federal strings 

Small businesses growing 

Commerce too concentrated in Ames (little towns need it too) 

Growth shouldn’t be only goal, other goals should be maintenance and improvement of existing 

facilities 

Small towns have little to no businesses and less tax base 

 

Growth – Oriented and Sustainable Infrastructure 

Need to attract new businesses 

 

Strength and Opportunities 

 

Natural Amenities 

Camping and recreational areas 

Zearing Park 
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Governance, Leadership and Learning Environments  

Public has opportunity to be engaged at many levels, transparency 

Communities have a good idea of where they want to go 

 

Economic Prosperity  

Small town survival education and economy 

Enlarged Dakins Lake 

 

Growth – Oriented and Sustainable Infrastructure 

Hwy 65 Corridor 

More companies moving in 

 

Quality of Life Highlights 

Indicate changes you think would improve the quality of life in Story County  

Expand retail shopping options 42% 

(643 citizens responded) 

 

How would you describe the availability of places to shop or dine in Story County? 

Adequate 43% 

Lacking 41% 

(531 citizens responded)  

 

How would you direct County civic leaders and planners with regard to land use policies and 

regulations? 

Be more restrictive; allow less flexibility for where and how land may be used and developed. The 

highest number of citizens supported this statement at 41%. 

 

Economic Prosperity Chapter 6  

Goal 1 – Cooperate regionally to focus on common goals and allocate resources accordingly to 

maximize successful business start-up, retention, expansion and recruitment efforts. 

Objective – Promote a sustainable, strong, diverse and healthy economy. 

Strategies –  

Foster the startup and development of new businesses of all sizes 

Foster county wide communication and strengthen collaborative efforts. 

 

Goal 2 – Create a healthy and sustainable regional economy by the retention, expansion and 

recruitment of business. 

Objective – Develop and maintain a roster of businesses in Story County that will help the County 

sustain economic cycles. 

Strategy – Continue to work with regional partners and organizations to recruit companies from 

target clusters identified in the Battelle Report on Iowa Economic Development. 

 

2.  The proposed rezoning shall conform to the Statement of Intent for the proposed district 

and district requirements. 
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Applicant comment – 

We are requesting the rezoning to commercial light industrial district.  We understand this to 

accommodate our businesses to include a small restaurant, convenience store, gas station, and used 

car sales.  The dirt track as we are aware is not covered under the list below. Thus the reasoning for 

requesting conditional use permit with the variance. Per section 86.10 of the Land Development 

Regulations. A. “All uses involving retailing, commercial services and products, professional 

services to the general public, wholesaling and warehousing.” Therefore we believe the proposed 

rezoning request will conform to the intended use of our property and the district requirements 

 

Staff Comment – 

The statement of Intent for the Commercial Light Industrial District indicates the district is 

intended to accommodate the full range of retail commercial services and products, wholesaling 

and warehousing, as well as light industrial, laboratory, manufacturing, fabricating and institutional 

activities in industrial locations.  The intended uses of the building and property are generally 

characterized by a minimum level of obnoxious characteristics which likely will minimally affect 

surrounding property. 

 

The proposed uses for the building would meet the requirements of the CLI District.  The uses with 

the exception of the actual dispensing of fuel for vehicles and vehicles displayed for sale would 

primarily occur inside the existing building. No building expansion is currently planned. The fuel 

pumps are located on the south and west sides of the building.  The proposed businesses will 

increase traffic to the property and area, however the increase will partially offset the reduction of 

vehicles on 130th Street that occurred over the eight year reporting period. There are two existing 

accesses and drives extending into the property.  The greatest number of traffic to the property will 

likely be generated during peak times, during the morning, early afternoon and evening. Except 

during peak operational times the number of employees will be minimal.  130th Street is paved and 

designed to handle the proposed traffic levels.  The scheduled asphalt overlaying this summer of 

the street will further assist future customers in gaining access to the subject property from the 

east.  

 

3.  The proposed rezoning shall be compatible with surrounding land uses and development 
patterns. 

 

Applicant comment –  

Since our plan is to continue using the property the same way it has been used for the past 30 years, 

regardless of whether or not the land had been zoned properly for it, we think history has proven it 

is compatible with the surrounding land use.  Refer to the C2C and answer to question #1 for 

development plans. 

 

Staff Comment – 

Impact of the proposed building uses of the property is anticipated to be minimal as the adjacent 

land is agricultural ground in row crops and an adjacent unused football field. The closest 
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businesses are located several hundred feet away at the intersection and to the east within the City 

of Zearing. 

 

4. The proposed rezoning shall protect environmental resources. Rezoning of parcels 

containing more than fifty (50) percent of the gross acreage as lands identified with 

areas designated Natural Resource Areas on the Story County Development Plan shall 

not be approved unless such requested action results in a district designation more 

restrictive than the current designation, the R-C Residential Conservation Design 

(Overlay) District is applied to the property, or conditions protecting the identified areas 

are attached to the rezoning request. (Ordinance No. 184) 

 

Staff Comment –  

There are no natural resources designated on the subject property from the C2C Plan. 

 

5. In areas where the Petition to Rezone requests a change from A-1 District or A-2 District 

to another district, lands scoring 267 or above for total LESA score, as determined by a 

Land Evaluation Site Assessment as adopted for Story County, shall not be approved. 

 

Staff Comment –  

Planning and Development staff calculated the LESA score for the property and the score was below 

the threshold with the following numbers:  Site Assessment of 133 and Land Evaluation and Site 

Assessment of 210.  

 

Commentary 

The following comments are part of the official record of the proposed Rezoning request.  If 

necessary, conditions of approval may be formulated based on these comments:  

 

Comments  

A Conceptual Review meeting for the proposed Rezoning request and Conditional Use Permit was 

held on Thursday, February 16, 2017.  After conceptual review, the complete application submittal 

was also forwarded to the members of the Interagency Review Team.  Some of the County staff 

review comments were as follows:  

 

Planning and Development Department  

Conceptual Review 

1. Conceptual Review is the first step in consideration of a Rezoning application submittal. 
Rezoning submittal involves further review by County staff, review and recommendation by the 
Story County Planning and Zoning Commission and action by the Story County Board of 
Supervisors. Planning staff will communicate with City of Zearing about the rezoning request as 
the City is within close proximity to the property. 

2. The property is currently zoned A-2 Agribusiness District. Uses in the district are to be 
interrelated with agricultural uses and must be located in agricultural areas. The property was 
rezoned to A-2 from A-1 District June 14, 1983 by Reece Brothers for an office and farm store 
for petroleum product sales. 



Story County Planning and Development   Staff Report 

Case Number REZ04-17  

11 | P a g e  

 

3. Items planned for the property include, fuel sales, convenience store, restaurant, 
processing/selling beef, chicken & pork products, Jeep sales, Jeep parts sales, camper repair 
services, camping supplies, and dirt track for Jeeps. All items except dirt track would be 
permitted uses in the Commercial Light Industrial District if the rezoning is approved. The dirt 
track or course could be permitted with the granting of a Conditional Use Permit by the Story 
County Board of Adjustment after a recommendation from the Planning and Zoning 
Commission and if located in an A-1 District or CLI District.  A 20 acre minimum site is required. 

4. Corner Stone to Capstone (C2C Plan) identified the property as an Urban Expansion Area. The 
Plan indicates development of these areas is to occur in accordance with applicable City’s (City 
of Zearing) future land use plans and goals, annexation is encouraged, if annexation not 
appropriate we are to coordinate the review in accordance with the City’s development 
standards where applicable, use conditional rezoning agreements and annexation agreements 
to assure development is built to City’s standards where applicable.  City can defer to County’s 
standards for site improvements. 

5. If the rezoning is approved a more detailed site plan sketch may be needed. Comments from 
sketch drawing: Only two customer parking spaces are shown beyond parking at the pumps. 
One space needs to be ADA accessible with a sign.  Explain Used Jeep Car Display on south side 
of property. Garbage dumpsters are required to be screened. Allow adequate separation 
distance from Jeep vehicle display and fuel sales. Any building addition or other site 
improvements planned for the property? 

6. Give thought to your future business needs for the building and property.  Do you need to 
increase the zoning boundary request? 

7. Are the adjacent property owners interested in participating in the request to rezone a portion 
or all of their property simultaneous with your rezoning request? The properties located on the 
northwest and northeast corners of the intersection are zoned CLI-Commercial Light Industrial 
District. 

8. The deadline for a Rezoning submittal is March 20, 2017 for the April 5, 2017 Story County 
Planning and Zoning Commission meeting. The first consideration of this item would tentatively 
be addressed by the Story County Board of Supervisors at their April 18, 2017 meeting. State 
law requires three separate considerations of an ordinance (Zoning Map) change request. 
 

Review of Rezoning application and materials 

1. Did you contact the adjacent property owners to see if they were interested in joining your 
rezoning application to request rezoning of a portion or all of their property?  If so, what were 
their responses. 

2. Just so I am clear, are you requesting to rezone the entire parcel from A-2 Agribusiness District 
to the CLI Commercial Light Industrial District? 

3. If the rezoning is approved, when do you intend to start operating your business? 
4. Who owns the camper and vehicle located on the property? 
5. The Cornerstone to Capstone (C2C) Plan designates the property as Urban Expansion Area.  

According to the principals identified in the Plan, development is to occur in accordance to the 
City of Zearing’s future land use plan. Annexation is to be encouraged and where not 
appropriate development is to occur at an urban scale using the city’s development standards 
where applicable and use conditional rezoning agreements to encourage a seamless transition 
when property is annexed. This information from the C2C Plan will be communicated to the city 
staff. 

6. Where is the closest gas station, convenience store and restaurant from this property? 
7. Any proposed building, site grading and or other site improvements including a future Jeep 

course beyond the current site conditions should involve the submittal of a revised site plan 
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and/or written signature from an architect and/or engineer that the proposed improvements 
will meet Iowa Stormwater Management Manual and SUDAS erosion control requirements. 

8. How many participants and vehicles are planned for the Jeep Course each day and/or for future 
special events planned for your property? 

9. How many Jeeps do you intend to have on-site to sell each week?   
10. Is anything planned to separate the building and the proposed convenience store and 

restaurant use from the Jeep Course such as barriers and/or other devices?  How many feet 
setback would the proposed course be from adjacent properties and the front property line? 

11. A sign permit would be required for any external or wall sign for your business. 
12. Do you have any plans to separate the existing LP tanks from the users of the Jeep Course? 
13. Additional questions/comments may follow. 
 

Environmental Health Department 

This site will definitely need a wastewater review. At a minimum, they will have to add a grease 

trap (outside tank). The septic was originally designed for “office facility for maximum 10 

employees and 20 patrons daily”. 

 

It is important to provide a good estimate of water use for your proposed business so that the 

proper size of your septic system can be determined. IAC Chapter 69 “Private Sewage Disposal 

Systems” Appendix A “Estimates of Nonhousehold Domestic Sewage Flow Rates” can be used to 

arrive at the water use figures. This can be found on page 31 of: 

https://www.legis.iowa.gov/docs/ACO/chapter/567.69.pdf . The more difficult part of this 

calculation is determining the customer volume for your business. In addition, restaurants require 

grease interceptors to prevent the grease from getting into your lateral field and causing 

irreversible damage. A grease interceptor is necessary, as it provides more protection than the 

small under-sink grease traps that are almost always too small for the volume of fats, oils, and 

grease, and does not buffer the temperature variations. 

 

Response based on applicants proposed customer numbers 

The Thomason’s are proposing a new business for the existing building site.  The proposal is for a 

27-seat restaurant and three employees.  There will also be a convenience store, gas station, and 

repair shop.  There will be 9-10 additional employees for the convenience shop and repair shop, of 

which 3-4 will be full time employees. 

Water use:   

Restaurant has 27 seats x 40 gal/day  = 1080 gallons 

3 employees x 13 gal/day = 39 gallons 

4 full time office (shop) employees x 18 gal/day = 72 gallons 

6 part time office (shop) employees x 9 gal/day = 54 gallons 

Gas station # ?? of cars served x 13 gal/day =?? 

Total water use projected to be 1,245 gallons per day plus the convenience store and gas station 

customers who use the facilities. 

 

Existing facilities:   

Permit #789 was issued for treatment of 250 gallons wastewater per day.  The system consists of a 

750 gallon septic tank, and about 100’ of lateral. 

https://www.legis.iowa.gov/docs/ACO/chapter/567.69.pdf
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Without doing a site review, the type and size of a system cannot be determined.  The septic tank 

size shall be two times the estimated daily sewage flow (you will need at least a 2,500 gallon septic 

tank).   Assuming the site can accommodate laterals, and loading rate is .5 gallons per square foot 

per day, you would need approximately 900 feet of 3’ laterals.  Other options that offer a smaller 

footprint include mounds and at-grades which are both pressurized systems requiring a pump. 

 

You want to protect the secondary system (laterals) from fats oil and grease.  Talk to any pumper!  

A grease interceptor provides protection, sink traps do not.  Sink traps would not be considered to 

be on a separate building sewer; if they are not maintained regularly, they flow to the septic tank 

and cause a great deal of damage or failure.   

 

Environmental Health Department conditions for staff report:  

1. Submit an application for an onsite wastewater site review and permit.  
2. Finalize water use projection figures, and submit with the aforementioned application. System 

design is based on the planned full capacity. 
3. Install/upgrade the onsite wastewater system as per the specifications of the permit prior to 

business start-up. 
 

Engineering Department 

1. The two accesses have been there for a long time and they will work OK. 

2. The main concern with this one is to make sure that there is enough parking on site to 

accommodate the events (This comment was based on the Jeep course). We do not want cars 

parked on the shoulder of the highway.  

Emergency Management Agency 

The location of the LP tanks in relation to the course presents a risk if you have a vehicle go off the 

track and crash into the tanks.  (These comments were based on the proposed Jeep course.) 

 

Assessors Department  

The property, with the new improvements, will be reviewed and revalued for the 01/01/2018 
assessment to reflect market value. 
 

Comments from the General Public 

Notification letters were mailed to surrounding property owners within ¼ mile of the property 

regarding the rezoning and subdivision request on March 17, 2017.  A copy of the public notice was 

also emailed to the City of Zearing.  A total of 37 written responses were emailed to the Planning 

and Development Department in support of the requested rezoning. They were from citizens 

residing inside and outside the City of Zearing.  A separate letter was also received in support of the 

rezoning request from the City of Zearing City Council and Mayor on March 14, 2017.  Planning and 

Development staff and a Board of Supervisor member also met with the applicant and a council 

member from the City of Zearing on March 17, 2017. An email was received on April 2, 2017 from a 

citizen from the City of Zearing who supports the rezoning request. One phone call was received 

from a person who owned property and a dwelling who didn’t currently reside in the area however 

had questions about the request.   
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A publication regarding the rezoning request was published in the three newspapers adopted by 

the Board of Supervisors on March 23, 2017 for the Planning and Zoning Commission meeting and 

on March 30, 2017 for the Board of Supervisors action on April 11, 2017. 

 

Analysis 

Points to consider in evaluating the proposed rezoning request are as follows: 

 

1. The subject property was previously legally used for a commercial agricultural business 

involving office, farm store and petroleum sales. 

2. The subject property is located within the Urban Expansion Area of the City of Zearing. Due to 

the proximity of the property to the City, the City has a vested interest in the review and 

consideration of the Rezoning request.  The City of Zearing is considering annexing the property 

in the near future, however, no action to annex is currently occurring.  City Officials support the 

applicant’s request to rezone the property for the requested uses. Numerous letters were also 

sent to the Planning and Development Department in support of the rezoning. 

3. While considered a spot zoning primarily benefiting the applicant, impact to adjacent 

properties will likely be minimal as the property is surrounded by agricultural properties and 

an unused football field.  

4. In addition to the proximity of the subject property to the City of Zearing, the proximity of the 

HWY 65 and 130th Street intersection will also likely be beneficial to the applicant’s business. 

Also, in the near feature its likely the subject property and other land owners to the west may 

find annexation into the City advantageous primarily for commercial uses benefiting motorist 

and the citizens of the City.  

5. The proposed uses of the subject property will likely be beneficial to citizens in the City and to 

participants using Dakins Lake. 

6. The planned 130th Street overlay project will assist customers to access the subject property.  

Staff Recommendation 

 

Rezoning Request 

Based on field observation of the property and adjacent properties, review and consideration of the 

documents submitted with the application, discussions with the applicant regarding the rezoning 

request and City of Zearing officials, and the information identified in this staff report, Planning and 

Development staff recommends approval of the Story County Zoning Map amendment from the A-2 

Agribusiness District and A-1 Agricultural District to the CLI Commercial Light Industrial District 

with the conditions identified below.  

 

1. The applicant shall mark the customer and employee parking and access isle areas as required 

in Story County Land Development Regulations in Chapter 88.08 to demonstrate meeting 

requirements.  The minimum number of ADA compliant handicapped parking spaces with 

access aisle and handicapped parking signs shall be provided nearest to the building entrance. 

These items shall be inspected by Planning and Development staff prior to operating the 

business. 
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2. If additional dirt and gravel is planned to be added to the property for parking or other site 

improvements, a statement that the improvement meets the Iowa Stormwater Management 

Manual and SUDAS for erosion control shall be provided to the Planning and Development 

Department prior to proceeding with the improvement. 

3.  If more than 10 customer and employee parking spaces are provided, the applicant shall install 

trees at a rate of one tree for each five parking spaces at the perimeter of the parking area.  The 

trees shall be installed within 60 days of approval of the rezoning request. 

4. The applicant shall submit an application for an onsite wastewater site review and permit.  
Finalize water use projection figures, and submit with the aforementioned application.  System 
design is based on the planned full capacity.  Install/upgrade the onsite wastewater system as 
per the specifications of the permit prior to business start-up. 

Planning and Development staff recommends the Planning and Zoning Commission support 

alternative #2. 

 

Alternatives 

The Planning and Zoning Commission may consider the following alternatives on the rezoning map 

amendment. These alternatives are: 

 

1. The Story County Planning and Zoning Commission recommends approval of the requested 

Zoning amendment to the Story County Board of Supervisors, as submitted and requested by 

the applicant as put forth in case REZ 04-17.  

2. The Story County Planning and Zoning Commission recommends approval of the 

requested Zoning amendment with the conditions to the Story County Board of 

Supervisors, as put forth in case REZ 04-17. 

3. The Story County Planning and Zoning Commission recommends denial of the requested Zoning 

amendment to the Story County Board of Supervisors, as submitted and requested by the 

applicant and as put forth in case REZ 04-17. 

4. The Story County Planning and Zoning Commission remands the requested Zoning amendment, 

as put forth in case REZ 04-17, and directs the applicant to address specific areas for additional 

information, review and/or modifications, and requests staff to place the requested Zoning 

amendment on the May 3, 2017 Planning and Zoning Commission Agenda. 



slj
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OUR BUSINESSES & SERVICES 

 

Description of property intended for businesses per realtor (was we used to determine our 

businesses and services): 

“Great multi-purpose building with 4.35 acres. Property has high visibility with highway 

traffic. This used to be a gas station with Cardtrol system, convenience store, and restaurant. 

Has a truck loading area and approximately 5,000 sq.ft. storage facility and plenty of land to 

expand.” -listing description with MLS. See attached copy of MLS legal description. 

 

Why our businesses and why now?  

 After several recent family camping trips to Dakin’s Lake Campground, it became 

apparent to us that the Zearing community and visitors aren’t currently having their needs met in 

a number of ways. With the expansion of Dakin’s Lake Campground in 2015, Story County has 

seen an additional 1,000+ visitors per month during camping season. These visitors need 

camping supplies, fueling that is RV accessible, convenience store access, emergency camper 

repairs (like flat tires), and restaurant services.  We have heard from many members of the 

community that they are tired of driving out of town to dine. They would much prefer to put the 

money back into a business in their own community, someone local. As Jeep enthusiasts, we are 

finding that we are not alone in Iowa. In fact, the annual Jeep Show is held right here is Story 

County, attracting people from all over the Midwest.  Offering a Jeep playground (dirt track), 

Jeep aftermarket & used parts, and restored Jeep sales, all feed in to one another and our other 

businesses on the premises. There are no other Jeep playgrounds in Iowa and currently Jeepers 

travel quite a distance to Tuttle Creek in Kansas. A Jeep experience like ours will put Story 

County on the map for outdoor enthusiasts far and wide. It is expected that the camper volume 

will increase based on our pull of Jeep enthusiasts that also enjoy camping.  

Purpose:  

 To provide superior customer service in used JEEP sales, distribute JEEP and 4x4 after-

market & used parts, provide gasoline, restaurant/food service, camping goods supplier, and 

convenience store services. We plan to serve the Zearing area, Dakin’s Lake Park and 

Campground, and the many surrounding communities.  

Description of Doing Business As: 

1. Just Jeeps – Jeep Restoration business. The purchase, repair, and resale of Jeeps. Also to 

include the sale and installation of after-market JEEP and 4x4 parts resale.   Will provide 

the only one of a kind “Switch and store” jeep tops.  There will be an outdoor dirt track to 

be enjoyed (for a fee) by visitor’s from both near and far. Business to be conducted at JJ’s 

Station.  Some minor repair services for RV’s and travel trailers such as flat tire repair. 

Repairs may be performed at the campsite, when possible, or at the garage on our 



property.   We will not be offering garage repair type service at this time but may add that 

in the future. 

A. Hours of Operation: 9am-6pm Tuesday-Saturday, Sunday by appointment. 

B. Dirt track Hours of Operation: Daily from 4pm -dusk and by appointment. 

2. JJ’s Station – a convenience store offering snacks, automotive necessities, minor 

medical supplies, household supplies, and camping supplies including fishing and camper 

parts. Free compressed air will be located on the southeast side of the building. 

A. Hours of Operation: 630am-1100pm Monday-Friday. 

3. Mammy’s Cafe – a quaint,country-style restaurant offering breakfast, lunch and dinner 

meals, desserts, pastries and take out. 

A. Hours of Operation: 630am-800pm Monday-Saturday, Sunday 12pm-8pm. 

 

Purpose:  

 To provide superior customer service in used JEEP sales, distribute JEEP and 4x4 after-

market parts, the retail petroleum industry, restaurant/food service, camping goods supplier, and 

convenience store industry. We will be featuring many local “value added” products from the 

Iowa farming community including beef, pork, chicken products, and dairy products. We plan to 

serve the Zearing area, Dakin’s Lake Park and Campground, and the many surrounding 

communities.  

 

Jeep Playground 

Each year, hundreds of Jeep lovers flock to Jeep shows to celebrate their common love of 

everything Jeep. The Jeep Club of Iowa holds this annual show at the fairgrounds in Nevada. 

This is a less than ideal situation for them because the track has to be disassembled each year. 

The Jeep Club has been seeking a more permanent location that could be accessed more than just 

one time per year. We’d like to extend that invitation to hosting their monthly meetings as well. 

We hope to partner with them, gleaning from their wisdom that can only be found through years 

of experience, in the building and maintain of our track.  

In addition to the use by the Jeep Club of Iowa, there are other Jeep clubs located throughout 

Iowa that would be potentially use our track. We will be very selective in who we allow access 

and the track will be secured at all times so that no one enters without our permission or 

knowledge. We will have a fence, posted signs, and security camera surveillance. No one will be 

allowed access if they have been consuming drugs or alcohol. The track will not operate after 

dark or without supervision by an owner or manager. 

The track itself will be made from a variety of products from logs to concrete conduit. This is a 

slow, crawling gear track and will produce minimal sound or exhaust. While there may be a few 

people observing vehicles navigating the track (with the exception would be the annual Jeep 

Show), this is not a spectator type event that would involve ticketed spectators.  

 



To better explain the size of the track, it would be best to compare to a football field. The exact 

dimensions could vary slightly.  

I’ve attached some images from the annual Jeep Show for examples of the obstacles that might 

be included on the “Jeep playground”. 

 

 

 

 

 
 



 









 
  

Staff Report 
Story County  
Planning and Zoning Commission 

Date of Meeting: 
April 5, 2017  

Case Number CUP04-17 
Alliant Energy Communication tower 
Conditional Use Permit 
 
APPLICANT: Dustin Kern, DK Land Services, REROW Contractor 
642 10th Street, Suite 202, Marion, Iowa 
On behalf of Alliant Energy 
 
STAFF PROJECT MANAGER:  Amelia Schoeneman, Planner 
 
SUMMARY:  The request is for a conditional use permit to 
allow Alliant Energy to construct a new communication tower 
east of Nevada. The tower will support two-way radio and real-
time communications. It will replace an existing tower that is 
located on a property to the west of the proposed site, which 
cannot support the necessary communications technology. 
Alliant Energy will also allow Corn Belt Power Cooperative to 
co-locate on the tower. The proposed tower meets all 
standards of approval and supplemental standards required for 
the conditional use permit. Staff recommend the Planning and 
Zoning Commission recommend approval of the conditional 
use permit with conditions.  
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Property Information 
 

PROPERTY OWNER 
Current:  

Marilyn L Lounsberry Trust (7/8) 
Ray Lounsberry (1/8) 

 
To be purchased by Alliant Energy.  
 

GENERAL PROPERTY LOCATION 
Section: 34 Township: 84 Range:22 SE SE, in unincorporated Story County 

 
PARCEL IDENTIFICATION NUMBER(S) 
 07-34-400-455 
 
CURRENT ZONING 

A-1 Agricultural 
 
CURRENT LAND USE 

The current land use at the proposed site of communication tower is agricultural row crops. 
Alliant Energy will continue to allow the current property owner to farm the ground that is not 
occupied by the proposed communication tower compound. The subject property is surrounded 
by parcels that are currently in agricultural row crop production.  
 

LAND USE FRAMEWORK MAP DESIGNATION 
Agricultural Conservation Area 
 
CITIES WITHIN TWO MILES 
N/A 

 
 

Background 

The request is for a Conditional Use Permit to allow the construction of an Alliant Energy communication 
tower: a 365-foot tall, galvanized steel, lattice-type tower. The communication tower will provide critical 
communications including real-time information and two-way radio for Alliant Energy’s crews and 
substations. It will also support advance metering infrastructure, restoration during outages, and the 
security and safety of crews and customers. The proposed tower will be located on the north side of 
220th Avenue and approximately one mile to the east of the intersection of 220th Avenue and County 
Road S-27/650th Street.   
 
The proposed tower will replace an existing, 350-foot tall Alliant Energy Communication Tower located 
on a property to the west of the proposed site. The existing tower was constructed in 1964 and is 
supported with guy-wires, as opposed to the self-supporting lattice design of the proposed tower. The 
existing tower was not able to pass a feasibility analysis on if it could physically support the necessary 
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technology—Alliant Energy concluded that a new tower was needed. The existing tower will be removed 
following the requirements in Chapter 90.10(4)(I): Removal of Abandoned Towers/Facilities.  
 
The location of the proposed communication tower is based on the location of the existing tower. The 
closer the proposed tower is to the existing tower, the closer the radio coverages of the towers will be.  
The proposed tower will also include a 15’ x 24’ enclosure building for equipment storage, a 500-gallon 
LP tank, and a generator, all of which will be located inside of the tower’s fenced compound. The 
compound is approximately 50’ x 75’ or 3,750 square feet. The building and generator will be moved 
from the site of the existing communication tower to the site of the proposed tower.  
 
Alliant Energy previously divided the southeast quarter of the southeast quarter in section 34, township 
84, range 22, through a plat of survey to create a separate parcel for the proposed tower site. However, 
the platting was completed prior to the determination that the communication tower required a 
conditional use permit. Planning and Development staff initially learned the proposed tower would only 
support Alliant Energy’s communication needs. Non-commercial towers are reviewed by staff with 
action by the Board of Supervisors to approve the site development plan and zoning permit. During the 
review process for the proposal, staff learned that other companies, including Corn Belt Power 
Cooperative, would be allowed to co-locate on the proposed tower and a conditional use permit was 
also necessary. Stricter setbacks are required for communication towers as part of the conditional use 
permit. Alliant Energy is currently in the process of reconfiguring the parcel to ensure all setbacks are 
met. The new parcel will be 7.3-net acres and Alliant Energy will purchase the parcel from the current 
landowner. The revised drawing is included in the Planning and Zoning Commission’s packet for review. 
Planning and Development staff have included in their recommendation that, as a condition of approval, 
the new plat of survey be recorded prior to the issuance of a zoning permit.  
 
The following items were submitted by the applicant: a project narrative, separation distances 
between residential parcels and other towers, site context map, site plan including landscaping, tower 
engineering specifications, a copy of the FAA permit application and determination, City of Ames 
Municipal Airport No Conflict Confirmation, a propagation map, a construction outline, a statement on 
the co-location potential of the proposed tower, and a draft of the plat of survey for the parcel on which 
the tower will be located.  
 
Analysis  
 

A. Applicable Regulations:  Chapter 90.04:  Standards for Approval 

The Planning and Zoning Commission shall review the proposed development for conformance to 
the following development criteria: 
 
1. Compatibility.  The proposed buildings or use shall be constructed, arranged and operated so as 

to be compatible with the character of the zoning district and immediate vicinity, and not to 
interfere with the development and use of adjacent property in accordance with the applicable 
district regulations.  The proposed development shall not be unsightly, obnoxious, nor offensive 
in appearance to abutting or nearby properties. 
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Staff Comment: Communication towers and facilities are permitted as a conditional use in the A-
1, Agricultural Zoning District, if a conditional use permit is granted. The properties adjacent to 
the proposed communication tower, including the area not occupied by the tower compound 
on the proposed site, are in agricultural row crops, will continue to be farmed, and are zoned A-
1, Agricultural. The Story County Cornerstone to Capstone (C2C) Plan designates these adjacent 
parcels as agricultural conservation areas. The C2C plan does designate two parcels to the west 
of the site, one with an existing single-family dwelling, as future rural residential areas. 
However, the parcel without the single-family dwelling is the site of the existing tower. The new 
proposed site is also further from the existing single-family dwelling and thus more compatible 
with the rural residential designations of these parcels.  
 
Applicant Comment: The proposed facilities do not interfere with the adjacent land uses of the 
proposed site and associated development.  The owner of the adjacent lands will continue to 
farm all property, including property that will be owned by Alliant Energy.    

 
2. Transition.  The development shall provide for a suitable transition, and if necessary, buffer 

between the proposed buildings or use and surrounding properties.   
 

Staff Comment: The tower location meets all setbacks and separation distance requirements as 
per the supplemental standards for a conditional use permit for communication towers and 
facilities. The tower will be located 555’ north of the right-of-way line on 220th Avenue. No 
separation distance is required from residential parcels or planned residential parcels as there 
are none adjacent to the tower site.  However, if the separation distance requirement did apply, 
the site would meet the required distances from residential parcels. The parcel with the single-
family dwelling is located 875’ to the southwest of the tower location. The parcel designated by 
the C2C plan as rural residential that is the site of the existing tower is located approximately 
775’ to the west of the proposed site.  Also per the supplemental standards, the applicant will 
be constructing an eight-foot (8) tall chain-link fence around the tower compound and 
landscape the south side of the compound facing the right-of-way of 220th Avenue with trees.  
 
Applicant Comment: The existing crop land within and outside of the proposed conditional use 
provides an adequate and necessary buffer to surrounding properties. 

 
3. Traffic.  The development shall provide for adequate ingress and egress, with particular 

attention to vehicular and pedestrian safety and convenience, traffic flow and control, and 
emergency access. 

Staff Comment: A new access from 220th Avenue to the tower compound site will be created in 
accordance with Story County Land Development Regulations Chapter 88.04: Access 
Requirements and approved by the Story County Engineer. The drive will be 555’ in length from 
the right-of-way and end at the south side of the tower compound. The applicant has also 
provided a hammerhead or turnaround at the end of the drive to promote safe ingress and 
egress.  
 
The traffic impact of the tower is expected to be minimal. Once construction of the proposed 
tower is completed, Alliant Energy will conduct quarterly site inspections. Other visits may occur 
if issues develop or upgrades are needed. The overall traffic levels are not expected to increase 
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as the proposed tower will replace the existing tower on 220th Avenue to the west of the 
proposed site.  

 
Applicant Comment: A new entrance will be constructed off 220th Avenue on the south edge 
that will meet or exceed all local design requirements and standards for ingress and egress.  
Additionally, the proposed tower will have a turnaround at the southerly edge of the structure 
for adequate maneuvering.  
 

4. Parking and Loading.   The development shall provide all off-street parking and loading areas as 
required by this Ordinance, and adequate service entrances and areas. Appropriate screening 
shall be provided around parking and service areas to minimize visual impacts, glare from 
headlights, noise, fumes or other detrimental impacts.   

Staff Comment: During the construction of the communication tower, parking will take place on 
the subject property. No parking or equipment storage will take place in the right of way.   
 
Applicant Comment: Once constructed, the tower will receive minimal traffic and therefore any 
additional parking or loading is not necessary. 

 
5. Signs and Lighting.   Permitted signage shall be in accordance with the applicable district 

regulations and shall be compatible with the immediate vicinity. Exterior lighting, if provided, 
shall be with consideration given to glare, traffic safety and compatibility with property in the 
immediate vicinity. 

Staff Comment: The applicant has not proposed any signage for the site. 
 
As required per the supplemental standards, towers shall not be artificially lighted unless 
required by the FAA. The lighting on the proposed tower is required as part of the FAA’s 
determination of no hazard to air navigation and will comply with the United States Federal 
Aviation Administration (FAA) Advisory 70/7460-1 L Change 1, Obstruction Marking and Lighting, 
a med-dual system –Chapters 4,8 (M-Dual), & 12. The flash beacon lighting will be positioned at 
the top of the communication tower. There is one obstruction light positioned at 264’ and two 
mid-level strobe lights positioned at 175’. During the day, the lighting will be medium intensity, 
flashing white and, during the night, there will be red sidelights. The FAA advisory specifies that 
this combination causes fewer environmental concerns than a white, flashing light system used 
during the night.  
 
Applicant Comment: The lighting and signage on the proposed tower will not have a negative 
effect on adjacent properties.   
 

6. Environmental Protection.   The development shall be planned and operated in such a manner 
that will safeguard environmental and visual resources. The development shall not generate 
excessive noise, vibration, dust, smoke, fumes, odor, glare, groundwater pollution or other 
undesirable, hazardous or nuisance conditions, including weeds. 

Staff Comment: No excessive noise, vibration, dust, smoke, fumes, odor, glare, groundwater 
pollution or other undesirable, hazardous or nuisance conditions, including weeds, are 
anticipated. The applicant has provided a statement and construction plan that all erosion 
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control and stormwater requirements listed in the Story County Land Development Regulations 
Chapter 88.05 will be met, including a statement to be included on the site plan. Alliant Energy 
has also provided a site development plan that includes erosion control measures in compliance 
with the Story County Land Development Regulations Chapter 88.05(4). The site plan also 
includes a statement from an engineer that best management practices for stormwater control 
following Iowa Stormwater Management Manual and Iowa Statewide Urban Design and 
Specifications are not necessary as there will be negligible impact on the natural hydrology of 
the site and no point source discharges are anticipated.  
 
Applicant Comment: The proposed tower is not anticipated generate any excessive noise, 
vibration, dust, smoke, fumes, odor, glare, or groundwater pollution. 
   

 If the Commission concludes that all the above development criteria will be met, it must 
recommend approval of the application unless it concludes that, if completed as proposed, there is a 
strong probability the development will: 

 

1. not adequately safeguard the health, safety and general welfare of persons residing or 
working in adjoining or surrounding property. 

Staff Comment:  
 
The tower will be built in compliance with the required setbacks from the right-of-way and 
adjacent property lines and meet the FAA lighting specifications.  
 

2. impair an adequate supply (including quality) of light and air to surrounding properties. 

Staff Comment:  
 
The proposed communication tower will be a lattice type tower and will have little to no impact 
on the supply of light and air to surrounding properties. The closest dwelling is located 
approximately 875’ to the southwest of the tower and is closer to the existing tower. The land 
directly surrounding the tower is in agricultural row crop production. The existing tower will be 
removed after the proposed tower is constructed.  
  

3. unduly increase congestion in the roads, or the hazard from fire, flood, or similar dangers. 
 

Staff Comment:  

 

Following the construction of the proposed tower, there will be very little traffic to and from the 

tower. Again, traffic is not anticipated to increase above current levels as the proposed tower 

will replace an existing tower to the west of the proposed site on the same street. The applicant 

will be required to obtain a new access permit and an E911 address for the proposed tower.  

 
4. diminish or impair established property values on adjoining or surrounding property. 

 Staff Comment: 
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The Story County Assessor’s Office raised no concerns with this item from the review of the 
requested Conditional Use Permit application. A 350-foot tall Alliant Energy communication 
tower of a guyed-wire design has been located in the vicinity since 1964—no further impacts on 
property values are anticipated.  
 

5. not be in accord with the intent, purpose and spirit of the Land Development Regulations or 
County Cornerstone to Capstone (C2C) Plan. 

 Staff Comment: 
 

The C2C plan is oriented toward preserving the county’s rural character and high value 
agricultural land.  The communication tower will be located on agricultural land and will occupy 
a relatively small imprint on the parcel. Approximately 12,785 square feet or four-percent of the 
7.3 net-acre (317,988 square-foot) parcel will be occupied by the tower compound, drive, and 
hammerhead. The remaining 305,203 square-feet will continue to be farmed by the current 
property owner.  

 
B. Burden of Persuasion. 

 

1. The burden of persuasion as to whether the development, if completed as proposed, will 

comply with the requirements of this Chapter is at all times on the applicant.  

 

2. The burden of presenting evidence to the Planning and Zoning Commission sufficient enough 

for it to conclude that the application does not comply with the requirements of this Chapter 

is upon the person or persons recommending such a conclusion, unless the information 

presented by the applicant warrants such a conclusion. 

 
D. When indicated in Table 90-1, Table of Conditional Uses, a conditional use shall be subject to 

the supplemental standards listed below, in addition to the standards for approval set forth in 

Section 90.04 and development impacts specified in Section 90.05 of this chapter. 

4. Communication Towers and Facilities.  Communication towers/facilities existing and/or 
approved prior to the date of adoption of these standards may continue to be used; however, 
proposed modifications must be reviewed by the Director and, depending on the nature of the 
proposed modifications, may be subject to review and approval by the Board of Adjustment.  In 
addition, any proposed modifications to approved and/or existing towers/facilities on towers 
constructed prior to April 20, 2001, for co-location must submit an application for zoning permit 
consistent with the requirements of Section 92.09, Required Permits. 

 
A. Co-Location.  Prior to applying for a conditional use permit for construction of a new 

tower/facility, the applicant shall exhaust all alternatives for co-location on existing 
towers/facilities.  As such, the applicant shall submit evidence demonstrating the following: 
 

Staff Comment: A statement that collocation was not feasible was provided by the applicant. 
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The applicant explained that the existing tower was obsolete in its design and was not able to 
pass a feasibility analysis on if it could physically support the necessary technology, hence the 
need for the new tower. Additionally, a new tower had to be located as close to the old tower 
site as possible to maintain the radio frequency coverage, limiting co-location options. 
 
Applicant Comment: Alliant Energy sharing agreements with other peer utilities such as Corn 
Belt Power Cooperative, allow them to utilize our towers and for us to utilize theirs.  Corn Belt 
Power is on the Alliant Nevada Tower. Corn Belt Power Cooperative, headquartered in 
Humboldt, Iowa, is a generation and transmission (G&T) electric cooperative owned by its 
member systems.  Corn Belt Power provides electricity to nine-member distribution electric 
cooperatives and one municipal electric cooperative (NIMECA) that serve farm members, rural 
residences, small towns and commercial and industrial members in 41 counties in northern 
Iowa. Corn Belt Power was formed in 1947. 
 
Although Alliant does not actively market leasing space on our towers, we do consider leasing 
space to tenants on a case by case basis. We fully recognize the need to limit the number of 
towers in an area and therefore will provide space if structurally and sound, economically 
feasible, and it does not interfere with our operation. 

 
B. Separation from Planned and/or Existing Residential Properties.  All proposed 

towers/facilities shall be separated from neighboring properties either planned or utilized 
for residential purposes as established herein.  The minimum separation distance shall be 
measured from the center of the foundation of the proposed tower/facility to the nearest 
portion of a property line of a neighboring tax parcel used or planned for residential 
purposes.  For the purposes of this section, a property shall be considered to be used for a 
residential purpose, regardless of assessment type, if a dwelling or mobile home exists on 
the property.  A property shall be considered to be planned for residential purposes if it has 
the County Development Plan (CDP) designation of Rural Residential Area or a residential 
designation as defined as an approved fringe area plan; if it is within two miles of a city 
boundary, and that city has established a residential land use classification for the property; 
or if a property is zoned Agricultural/Residential (A-R), Residential (R-1), Residential (R-2), or 
Residential Mobile Home (RMH).   
 

(1) For towers/facilities of self-supporting monopole or lattice-type construction, 
the minimum separation distance shall be 300 feet or 150 percent of the height 
of the tower, whichever is greater. 

 
Staff Comment: No residential parcels or planned residential parcels are adjacent to the tower 
site and thus the requirement is not applicable. The separation distance of the proposed tower 
from residential properties, if the requirement was applicable, would be 547.5 feet. The closest 
residential parcel is 875’ feet from the tower site. The planned residential parcel near the 
proposed tower, designated as rural residential by the C2C plan, is approximately 775’ feet from 
the tower site. 

 
(2) For guyed towers/facilities the minimum separation distance shall be 300 feet 

or 150 percent of the height of the tower, whichever is greater, plus 100 percent 
of the length of the longest supporting guy wire. 
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Staff Comment: Not Applicable.  

 
C. Height.  The applicant must demonstrate the proposed height of the tower/facility is the 

minimum necessary to accommodate the proposal’s requirements, as documented by a 
qualified engineer. 

 
Comment from Alliant Energy Telecommunications Engineer: Both our current two-way radio 
(used for field dispatch) and a new proposed wireless meter-reading (AMI) system will be 
located on this tower.  Coverage studies from the radio vendor specify that we must be at the 
top of the tower to obtain the coverage necessary for reliable dispatch of field crews.  Likewise, 
our AMI vendor has indicated that we need to be at the top of the tower to reach the required 
quantity of customer electric and gas meters.   
 

D. Required Setbacks.  The center foundation of all towers/facilities are required to be set back 
from any public right-of-way in accordance with the following: 
 

(1) For towers of monopole and lattice-type construction, a distance equal to 150 
percent the height of the tower or 200 feet, whichever is greater; and for towers 
of guyed-type construction, a distance equal to 150 percent the height of the 
tower plus the length of guyed wire or 200 feet, whichever is greater. 

 
Staff Comment: The tower is a lattice design and the height is 365’, requiring a 547.5-foot 
setback from the right-of-way.  The submitted site plan shows that the tower will be set back 
555’ from the right-of-way, meeting the requirements.  

 
(2) From any adjoining property zoned or planned residential or existing residential 

use, the distance of 300 feet or 150 percent of the height of the tower/facility 
for towers of lattice or monopole construction type; and 300 or 150 percent of 
the height of the tower/facility plus 100 percent of the length of the longest 
supporting guy wire for towers of guyed type construction as measured the 
center foundation of the tower/facility to the nearest property line. 

 
Staff Comment: Not applicable.  

 
(3) From other property lines, a distance equal to at least 50 percent of the height 

of the tower/facility. 
 

Staff Comment: The tower is a lattice design and the height is 365’, requiring a 182.5-foot 
setback from adjacent properties.  The submitted site plan shows that the tower will be set back 
186’ from both side property lines and 187.1 feet from the rear property line meeting the 
requirements.  

 
(4) Guys and accessory buildings must satisfy the minimum zoning district setback 

requirements for accessory structures within the lease area. 
 

Staff Comment: There are no guys. The accessory structure meets the minimum zoning district 
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setbacks. The A-1 Agricultural Zoning District requires a 50-foot front setback from the right-of-
way, 10-foot side setbacks, and a two-foot (2) rear setback for accessory structures. The 
equipment enclosure building is 11.5’ x 16’. It is located within the tower compound, which is 
setback 555’ from the right of way, 186’ from the side property lines, and 187.1’ from the rear 
property line.  

 
E. Fencing and Screening. 

(1) Security Fencing.  Towers/facilities shall be enclosed by fencing not less than six 
feet in height and shall be equipped with appropriate anti-climbing devices. 
 

Staff Comment: The applicant submitted the Alliant Energy fencing standard that will be used 
for the project. The fence will be eight-feet (8) in height and made of a chain link material. 
Regarding anti-climbing measures and devices, the fence will have barbed wire at the top. 
Climbing pegs will be removed from the bottom 20 feet of the tower. Alliant Energy will also 
install an approximately 10-foot tall anti-climbing door over the climbing ladder.  

 
(2) Screening.  The lowest six feet of the tower/facility shall be visually screened by 

trees, large shrubs, solid walls, buildings, solid fencing, and/or any combination 
thereof, from all public right-of-ways and adjoining zoned, planned, and/or 
existing residential land uses. 
 

Staff Comment: On the south side of the compound, facing the right-of-way, Alliant Energy will 
plant 10 trees, including five (5) viburnum and five (5) dogwoods. The trees will span the full 50-
foot width of the compound.  
 

F. Aesthetics.  Towers/facilities shall meet the following general requirements.  
(1) Color.  Towers/facilities shall maintain a galvanized steel finish.  If required to 

be painted by the FAA, such required colored schemes must be submitted to 
the Board of Adjustment.  All mandated FAA requirements must be provided in 
writing to the Board of Adjustment prior to any action on applications. 

 
Staff Comment: The tower design manual submitted by the applicant specifies that it will be 
finished in galvanized steel.  

 
(1) Lighting.  Towers/facilities, including antennas, shall not be artificially lighted unless 

required by the FAA or applicable authority.  Unless required as the only option by the 
FAA, strobe lighting is not permitted.  If lighting is required, lighting alternatives and 
design chosen must cause the least disturbance to the surrounding views.  All mandated 
FAA requirements must be provided in writing to the Board of Adjustment prior to any 
action on applications. 

 
Staff Comment: The applicant submitted the FAA determination of no hazard to air navigation. 
The lighting proposed for the tower is a requirement of this determination. It is in accordance 
with FAA Advisory circular 70/7460-1 L Change 1, Obstruction Marking and Lighting, a med-dual 
system - Chapters 4,8 (MDual), & 12, which includes medium intensity, flashing white lighting 
during the daytime and red sidelights during the night. The FAA advisory specifies that this 
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combination causes fewer environmental concerns than a white, flashing light system used 
during the night.  
 

(2) Signs.  No signs shall be allowed on any tower/facility, other than safety or warning 
signs.  If any signage is required consistent with this standard, such signage must comply 
with the requirements of Section 89.02, Signs. 

 
Staff Comment: The applicant has noted the sign requirement and has not proposed any signage 
for the site. 

 
G. Compliance with Other Regulations.  The proposed tower/facility must comply with all other 

applicable local, State or Federal regulations. 
 

Staff Comment: 
 
In addition to the FAA determination of no hazard to air navigation, the applicant submitted a 
no conflict letter from the City of Ames regarding the finding that the municipal airport will have 
no conflicts with the proposed tower.  

 
H. Obstruction of View.  The proposed tower/facility will not unreasonably interfere with the 

view from any publicly owned or managed areas or major view corridors.  
 

Staff Comment: 
 
While the tower is at a high point on the site, there are no adjacent publically owned areas. All 
adjacent parcels are in agricultural use. 220th Avenue is a gravel, secondary road and not part of 
a major view corridor. The tower will be located 555’ north of the right-of-way of 220th Avenue.  

 
I. Submittal Requirements.  In addition to the submittal requirements defined for conditional 

use permit applications, all applications for towers/facilities must submit the following 
information (as applicable).  All plans shall be drawn at a scale of one inch equals 50 feet.  

(1) A scaled site plan clearly indicating the location, type and height of the 
proposed tower/facility, existing land uses, adjacent land uses, zoning, County 
Development Plan designations of the site and for all properties within 500 feet. 

(2) Legal description of the parent parcel and leased parcel (if applicable). 
(3) The separation distance between the proposed tower/facility and nearest 

planned and/or existing residential property. 
(4) The separation distance from other existing and approved towers.  The 

applicant shall also identify the type of construction of the existing towers and 
owner/operators of such facilities. 

(5) A landscape plan showing specific landscape materials, existing and those 
proposed, identifying type and size of materials. 

(6) Written statements from other applicable jurisdictions such as the FAA 
regarding coloring and potential lighting requirements.  In addition, a copy of 
the FAA’s response to the submitted “Notice of Proposed Construction or 
Alteration” must be submitted. 
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(7) A statement by the applicant as to whether construction of the tower/facility 
will accommodate co-location of additional antennas for future users and 
documentation regarding the standards for co-located established in the 
Ordinance.  

(8) Identification of all other tower/facility sites owned and/or operated by the 
applicant within Story County. 

(9) Elevations showing all facades, indicating exterior materials and color of the 
tower/facility on the proposed site. 

(10) Copy of the signed lease agreement with the property owner.   
 

Staff Comment: The applicant provided all applicable information as required by the submittal 
requirements. Alliant Energy is currently in the process of reconfiguring the parcel where the 
proposed tower will be located to ensure all setbacks are met. Planning and Development staff 
have included in their recommendation that, as a condition of approval, the new plat of survey 
be recorded prior to the issuance of a zoning permit. 

 
 

Commentary 

 
The following comments are part of the official record of the proposed Alliant Energy Communication 
tower CUP04-17.  If necessary, conditions of approval may be formulated based off these comments. 
 
Comments from the Interagency Review Team 
Conceptual review was completed on June 30, 2016. At the conceptual review meeting, staff learned the 
proposed tower would only support Alliant Energy’s communication needs. Non-commercial towers are 
reviewed by staff with action by the Board of Supervisors to approve the site development plan and 
zoning permit. During the review process for the proposal, staff learned that other companies would be 
allowed to co-locate on the proposed tower, including Corn Belt Power Cooperative, and a conditional 
use permit was necessary. The conditional use permit application was routed for Interagency Review on 
March 22, 2016. The following were relevant comments documented by the Interagency Review Team: 
 
Planning and Development: 

1. Please provide an explanation of why this site was chosen for the proposed tower. Please also 
include an explanation for why the existing tower cannot be used to support the proposed 
equipment. 

2. An E911 address is required. You can apply for the address through our office.   
3. Please note that no signs shall be allowed on any tower/facility, other than safety or warning 

signs (see Chapter 90.10(4)(F) Signs.). 
4. Please note the Removal of Abandoned Towers/Facilities regulation found in Chapter 

90.10(4)(I).  
 

Story County Engineer Department 
1. A driveway permit will need to be approved for the location of the new access. 

 
Comments from the General Public 
Public notification letters were mailed to surrounding property owners within ¼ mile of the site on 
March 28, 2017 regarding the Conditional Use Permit application.   
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No comments have been received as of the completion of this report. 
 

Conditions of Approval 

 
Chapter 90.05: Recommendations on Applications 
 
Staff Recommendation: 
Based on review of the site, application materials, and the information and analysis in this staff 
report, Planning and Development staff recommend approval of the Conditional Use Permit 
application CUP04-17 as put forth in case CUP04-17 with the condition (Alternative 2) that:  
 

1) That a plat of survey be recorded for the reconfiguration of the existing parcel into the 7.3-

net acre parcel prior to the issuance of a zoning permit.  

Alternatives 

 
The Story County Planning and Zoning Commission may consider the following alternatives: 
 
1) The Story County Planning and Zoning Commission recommends approval of the Conditional Use 

Permit for the Alliant Energy Communication tower as put forth in case CUP04-17, as submitted, to 
the Story County Board of Adjustment, and directs staff to place the case on the Board of 
Adjustment agenda. 

 
2) The Story County Planning and Zoning Commission recommends approval of the Conditional Use 

Permit for the Alliant Energy Communication tower as put forth in case CUP04-17, with 
conditions, to the Story County Board of Adjustment, and directs staff to place the case on the 
Board of Adjustment agenda:  

 
3) The Story County Planning and Zoning Commission recommends denial of the Conditional Use 

Permit for the Alliant Energy Communication tower as put forth in case CUP04-17, as submitted, to 
the Story County Board of Adjustment, and directs staff to place the case on the Board of 
Adjustment agenda. 

 
4) The Story County Planning and Zoning Commission remands the Conditional Use Permit for the 

Alliant Energy Communication tower as put forth in case CUP04-17, back to the applicant for further 

review and/or modifications, and directs staff to place this item on the May 3, 2017 Story County 

Planning and Zoning Commission agenda. 
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 Flash Beacon Lighting  350 DB810KE-XT  347 6' EEI SIDEARM  347 DB810KE-XT  347 6' EEI SIDEARM  347 DS8A10F36U-D  347 6' EEI SIDEARM  347 Andrew 8' w/Radome (PAR8-59-PXA)  341 6' EEI SIDEARM  321 DS8A10F36U-D  321 Andrew 10' w/Radome 
 (PAR10-59-PXA)

 310 DB809KE-SY  298 6' EEI SIDEARM  298 DB809KE-SY  298 6' EEI SIDEARM  298 DB809KE-SY  277 6' EEI SIDEARM  277 Obtruction Lights  264 20' 8 Bay Di-Pole  212 6' EEI SIDEARM  212 (3) 8' X 1' X 6" PANEL  200 (3) 1' x 1' x 6" TMA  200 (3) 1' x 1' x 6" TMA  200 (3) 1' x 1' x 6" TMA  200 (3) 14' EEI T-FRAMES SS  200 (3) 8' X 1' X 6" PANEL  200 (3) 8' X 1' X 6" PANEL  200 Mid-Level Strobe  175 Mid-Level Strobe  175 Andrew 4' w/Radome  161.2 P3F-52 (3' Dish w/Rad)  160 3' HP Dish  105 Obtruction Lights  88 LCOM 2425HG (3' Dish w/Rad)  85DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION

 Flash Beacon Lighting  350

 DB810KE-XT  347

 6' EEI SIDEARM  347

 DB810KE-XT  347

 6' EEI SIDEARM  347

 DS8A10F36U-D  347

 6' EEI SIDEARM  347

 Andrew 8' w/Radome (PAR8-59-PXA)  341

 6' EEI SIDEARM  321

 DS8A10F36U-D  321

 Andrew 10' w/Radome 
 (PAR10-59-PXA)

 310

 DB809KE-SY  298

 6' EEI SIDEARM  298

 DB809KE-SY  298

 6' EEI SIDEARM  298

 DB809KE-SY  277

 6' EEI SIDEARM  277

 Obtruction Lights  264

 20' 8 Bay Di-Pole  212

 6' EEI SIDEARM  212

 (3) 8' X 1' X 6" PANEL  200

 (3) 1' x 1' x 6" TMA  200

 (3) 1' x 1' x 6" TMA  200

 (3) 1' x 1' x 6" TMA  200

 (3) 14' EEI T-FRAMES SS  200

 (3) 8' X 1' X 6" PANEL  200

 (3) 8' X 1' X 6" PANEL  200

 Mid-Level Strobe  175

 Mid-Level Strobe  175

 Andrew 4' w/Radome  161.2

 P3F-52 (3' Dish w/Rad)  160

 3' HP Dish  105

 Obtruction Lights  88

 LCOM 2425HG (3' Dish w/Rad)  85

SYMBOL LIST
MARK MARKSIZE SIZE

A  L1 3/4x1 3/4x3/16

B  L2 1/2x2 1/2x3/16

C  L3 1/2x3 1/2x1/4

D  L3 1/2x3 1/2x5/16

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Story County, Iowa.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 90 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 40 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class III.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   Weld together tower sections have flange connections.
9.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per 

 TIA/EIA-222 and AISC Specifications.

10.   Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM 
 A153 Standards.

11.   Welds are fabricated with ER-70S-6 electrodes.
12.   TOWER RATING: 73.5%
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  Tower Input Data    
 
 
The main tower is a 3x free standing tower with an overall height of 350.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 5.05 ft at the top and 36.60 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Story County, Iowa. 
 Basic wind speed of 90 mph. 
 Structure Class III. 
 Exposure Category C. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 0.7500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 40 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 Weld together tower sections have flange connections.. 
 Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 
 Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 
 Welds are fabricated with ER-70S-6 electrodes.. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
  Options    

 
  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area   SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios √ Use Clear Spans For KL/r √ All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks   Consider Feed Line Torque 
  Always Use Max Kz   Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
√ Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
√ Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric     
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 350.00-340.00   5.05 1 10.00 
T2 340.00-320.00   5.05 1 20.00 
T3 320.00-300.00   5.05 1 20.00 
T4 300.00-280.00   7.03 1 20.00 
T5 280.00-260.00   9.00 1 20.00 
T6 260.00-240.00   10.97 1 20.00 
T7 240.00-220.00   12.94 1 20.00 
T8 220.00-200.00   14.91 1 20.00 
T9 200.00-180.00   16.89 1 20.00 

T10 180.00-160.00   18.85 1 20.00 
T11 160.00-140.00   20.83 1 20.00 
T12 140.00-120.00   22.80 1 20.00 
T13 120.00-100.00   24.77 1 20.00 
T14 100.00-80.00   26.74 1 20.00 
T15 80.00-60.00   28.71 1 20.00 
T16 60.00-40.00   30.68 1 20.00 
T17 40.00-20.00   32.66 1 20.00 
T18 20.00-0.00   34.63 1 20.00 

 
 
 

 Tower Section Geometry (cont’d)   
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350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
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FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T1 350.00-340.00 5.00 X Brace No No 0.0000 0.0000 
T2 340.00-320.00 5.00 X Brace No No 0.0000 0.0000 
T3 320.00-300.00 5.00 X Brace No No 0.0000 0.0000 
T4 300.00-280.00 5.00 X Brace No No 0.0000 0.0000 
T5 280.00-260.00 6.67 X Brace No No 0.0000 0.0000 
T6 260.00-240.00 6.67 X Brace No No 0.0000 0.0000 
T7 240.00-220.00 10.00 X Brace No No 0.0000 0.0000 
T8 220.00-200.00 10.00 X Brace No No 0.0000 0.0000 
T9 200.00-180.00 10.00 X Brace No No 0.0000 0.0000 

T10 180.00-160.00 10.00 X Brace No No 0.0000 0.0000 
T11 160.00-140.00 10.00 X Brace No No 0.0000 0.0000 
T12 140.00-120.00 10.00 X Brace No No 0.0000 0.0000 
T13 120.00-100.00 10.00 X Brace No No 0.0000 0.0000 
T14 100.00-80.00 10.00 X Brace No No 0.0000 0.0000 
T15 80.00-60.00 10.00 X Brace No No 0.0000 0.0000 
T16 60.00-40.00 10.00 X Brace No No 0.0000 0.0000 
T17 40.00-20.00 10.00 X Brace No No 0.0000 0.0000 
T18 20.00-0.00 10.00 X Brace No No 0.0000 0.0000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 350.00-340.00 Pipe P2.5x.203 A572-50 
(50 ksi) 

Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 

T2 340.00-320.00 Pipe P2.5x.203 A572-50 
(50 ksi) 

Equal Angle L1 3/4x1 3/4x1/4 A36 
(36 ksi) 

T3 320.00-300.00 Pipe P3.5x.226 A572-50 
(50 ksi) 

Equal Angle L1 3/4x1 3/4x1/4 A36 
(36 ksi) 

T4 300.00-280.00 Pipe P5x.258 A572-50 
(50 ksi) 

Equal Angle L2x2x3/16 A36 
(36 ksi) 

T5 280.00-260.00 Pipe P5x.258 A572-50 
(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T6 260.00-240.00 Pipe P6x.28 A572-50 
(50 ksi) 

Equal Angle L3x3x3/16 A36 
(36 ksi) 

T7 240.00-220.00 Pipe P8x.322 A572-50 
(50 ksi) 

Equal Angle L3x3x1/4 A36 
(36 ksi) 

T8 220.00-200.00 Pipe P8x.322 A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T9 200.00-180.00 Pipe P8x.322 A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x5/16 A36 
(36 ksi) 

T10 
180.00-160.00 

Pipe P10x.365 A572-50 
(50 ksi) 

Equal Angle L4x4x1/4 A36 
(36 ksi) 

T11 
160.00-140.00 

Pipe P10x.365 A572-50 
(50 ksi) 

Equal Angle L4x4x3/8 A36 
(36 ksi) 

T12 
140.00-120.00 

Pipe P10x.365 A572-50 
(50 ksi) 

Equal Angle L5x5x5/16 A36 
(36 ksi) 

T13 
120.00-100.00 

Pipe P12x.375 A572-50 
(50 ksi) 

Equal Angle L5x5x5/16 A36 
(36 ksi) 

T14 100.00-80.00 Pipe P12x.375 A572-50 
(50 ksi) 

Equal Angle L5x5x3/8 A36 
(36 ksi) 

T15 80.00-60.00 Pipe P14x.375 A572-50 
(50 ksi) 

Equal Angle L5x5x1/2 A36 
(36 ksi) 

T16 60.00-40.00 Pipe P14x.5 A572-50 
(50 ksi) 

Equal Angle L6x6x3/8 A36 
(36 ksi) 

T17 40.00-20.00 Pipe P14x.5 A572-50 Equal Angle L6x6x3/8 A36 
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Project 
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Yankton, SD 
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Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

(50 ksi) (36 ksi) 
T18 20.00-0.00 Pipe P14x.5 A572-50 

(50 ksi) 
Equal Angle L6x6x1/2 A36 

(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T1 350.00-340.00 Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T1 
350.00-340.00 

1.32 0.2500 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T2 
340.00-320.00 

2.22 0.2500 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T3 
320.00-300.00 

2.22 0.2500 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T4 
300.00-280.00 

5.00 0.3750 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T5 
280.00-260.00 

4.00 0.3750 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T6 
260.00-240.00 

4.00 0.3750 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T7 
240.00-220.00 

3.00 0.3750 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T8 
220.00-200.00 

3.00 0.3750 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T9 
200.00-180.00 

3.00 0.3750 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T10 
180.00-160.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T11 
160.00-140.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T12 
140.00-120.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T13 
120.00-100.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T14 
100.00-80.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T15 
80.00-60.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T16 
60.00-40.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 
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Project 
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Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T17 
40.00-20.00 

3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

T18 20.00-0.00 3.00 0.5000 A36 
(36 ksi) 

1.01 1 1.1 36.0000 36.0000 36.0000 

 
 
 

 Tower Section Geometry (cont’d)   
 

   K Factors1

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y 

K 
Brace 
Diags 

X 
Y 

Single 
Diags 

 
X 
Y 

Girts 
 
 

X 
Y 

Horiz. 
 
 

X 
Y 

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y 

T1 
350.00-340.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
340.00-320.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
320.00-300.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
300.00-280.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
280.00-260.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 
260.00-240.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
240.00-220.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 
220.00-200.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 
200.00-180.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T10 
180.00-160.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T11 
160.00-140.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T12 
140.00-120.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T13 
120.00-100.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T14 
100.00-80.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T15 
80.00-60.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T16 
60.00-40.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T17 
40.00-20.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T18 
20.00-0.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
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 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 
350.00-340.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T2 
340.00-320.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
320.00-300.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 
300.00-280.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T5 
280.00-260.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T6 
260.00-240.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T7 
240.00-220.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 
220.00-200.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T9 
200.00-180.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T10 
180.00-160.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T11 
160.00-140.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T12 
140.00-120.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T13 
120.00-100.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T14 
100.00-80.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T15 
80.00-60.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T16 
60.00-40.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T17 
40.00-20.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T18 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. 

T1 
350.00-340.00 

Flange 0.7500 
A325N 

0 0.6250 
A325N 

1 0.6250 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T2 
340.00-320.00 

Flange 1.0000 
A325N 

3 0.6250 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T3 
320.00-300.00 

Flange 1.0000 
A325N 

3 0.6250 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 
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Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. 

T4 
300.00-280.00 

Flange 1.0000 
A325N 

6 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T5 
280.00-260.00 

Flange 1.0000 
A325N 

6 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T6 
260.00-240.00 

Flange 1.0000 
A325N 

6 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T7 
240.00-220.00 

Flange 1.1250 
A325N 

6 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T8 
220.00-200.00 

Flange 1.1250 
A325N 

9 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T9 
200.00-180.00 

Flange 1.1250 
A325N 

9 0.7500 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T10 
180.00-160.00 

Flange 1.2500 
A325N 

9 0.8750 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T11 
160.00-140.00 

Flange 1.2500 
A325N 

12 0.8750 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T12 
140.00-120.00 

Flange 1.2500 
A325N 

12 0.8750 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T13 
120.00-100.00 

Flange 1.2500 
A325N 

12 0.8750 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T14 
100.00-80.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T15 
80.00-60.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T16 
60.00-40.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T17 
40.00-20.00 

Flange 1.2500 
A325N 

12 1.0000 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T18 20.00-0.00 Flange 1.2500 
A325N 

12 1.1250 
A325N 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

plf 
1/2'' SO Cord A No Ar (CaAa) 350.00 - 8.00 1 1 0.6300 0.6300  0.40 

LDF7-50A (1-5/8 
FOAM) 

C No Ar (CaAa) 347.00 - 8.00 2 2 1.0200 
1.9800 

1.9800  0.82 

LDF6-50A (1-1/4 
FOAM) 

A No Ar (CaAa) 347.00 - 8.00 1 1 1.5500 1.5500  0.66 

EW52 A No Ar (CaAa) 341.00 - 8.00 1 1 1.7426 1.7426  0.59 
LDF6-50A (1-1/4 

FOAM) 
A No Ar (CaAa) 321.00 - 8.00 1 1 1.5500 1.5500  0.66 

EW52 C No Ar (CaAa) 310.00 - 8.00 1 1 1.7426 1.7426  0.59 
LDF6-50A (1-1/4 

FOAM) 
C No Ar (CaAa) 298.00 - 8.00 1 1 1.5500 1.5500  0.66 

LDF5-50A (7/8 FOAM) A No Ar (CaAa) 298.00 - 8.00 1 1 1.9100 
1.0900 

1.0900  0.33 

LDF7-50A (1-5/8 
FOAM) 

C No Ar (CaAa) 277.00 - 8.00 1 1 1.9800 1.9800  0.82 

1/2'' SO Cord A No Ar (CaAa) 264.00 - 8.00 1 1 0.6300 0.6300  0.40 
LDF5-50A (7/8 FOAM) A No Ar (CaAa) 212.00 - 8.00 1 1 1.9100 

1.0900 
1.0900  0.33 
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

plf 
LDF7-50A (1-5/8 

FOAM) 
C No Ar (CaAa) 200.00 - 8.00 9 5 1.9800 1.9800  0.82 

LDF5-50A (7/8 FOAM) C No Ar (CaAa) 161.20 - 8.00 1 1 1.9100 
1.0900 

1.0900  0.33 

LDF4.5-50 (5/8 FOAM) A No Ar (CaAa) 160.00 - 8.00 1 1 2.1300 
0.8700 

0.8700  0.15 

EWP90 A No Ar (CaAa) 105.00 - 8.00 1 1 0.9869 0.9869  0.32 
1/2'' SO Cord A No Ar (CaAa) 88.00 - 8.00 1 1 0.6300 0.6300  0.40 

LDF5-50A (7/8 FOAM) A No Ar (CaAa) 85.00 - 8.00 1 1 1.0900 1.0900  0.33 
 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
Climbing Ladder A No CaAa (In Face) 350.00 - 0.00 1 No Ice 

1/2'' Ice 
1'' Ice 

0.29 
0.55 
0.81 

7.90 
10.60 
13.30 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

lb 
T1 350.00-340.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.789 
0.000 
2.772 

0.000 
0.000 
0.000 

88.21 
0.00 
11.48 

T2 340.00-320.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

13.800 
0.000 
7.920 

0.000 
0.000 
0.000 

191.66 
0.00 
32.80 

T3 320.00-300.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

16.745 
0.000 
9.663 

0.000 
0.000 
0.000 

204.20 
0.00 
38.70 

T4 300.00-280.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

18.707 
0.000 

14.195 

0.000 
0.000 
0.000 

210.14 
0.00 
56.48 

T5 280.00-260.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

19.177 
0.000 

17.871 

0.000 
0.000 
0.000 

212.40 
0.00 
71.74 

T6 260.00-240.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.185 
0.000 

18.465 

0.000 
0.000 
0.000 

218.80 
0.00 
74.20 

T7 240.00-220.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.185 
0.000 

18.465 

0.000 
0.000 
0.000 

218.80 
0.00 
74.20 

T8 220.00-200.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

21.493 
0.000 

18.465 

0.000 
0.000 
0.000 

222.76 
0.00 
74.20 

T9 200.00-180.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.365 
0.000 

54.105 

0.000 
0.000 
0.000 

225.40 
0.00 

221.80 
T10 180.00-160.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.365 
0.000 

54.236 

0.000 
0.000 
0.000 

225.40 
0.00 

222.20 
T11 160.00-140.00 A 0.000 0.000 24.105 0.000 228.40 
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face 

ft2 

Weight 
 

lb 
B 
C 

0.000 
0.000 

0.000 
0.000 

0.000 
56.285 

0.000 
0.000 

0.00 
228.40 

T12 140.00-120.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

24.105 
0.000 

56.285 

0.000 
0.000 
0.000 

228.40 
0.00 

228.40 
T13 120.00-100.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

24.599 
0.000 

56.285 

0.000 
0.000 
0.000 

230.00 
0.00 

228.40 
T14 100.00-80.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

27.128 
0.000 

56.285 

0.000 
0.000 
0.000 

239.65 
0.00 

228.40 
T15 80.00-60.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

29.519 
0.000 

56.285 

0.000 
0.000 
0.000 

249.40 
0.00 

228.40 
T16 60.00-40.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

29.519 
0.000 

56.285 

0.000 
0.000 
0.000 

249.40 
0.00 

228.40 
T17 40.00-20.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

29.519 
0.000 

56.285 

0.000 
0.000 
0.000 

249.40 
0.00 

228.40 
T18 20.00-0.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

20.031 
0.000 

33.771 

0.000 
0.000 
0.000 

212.84 
0.00 

137.04 
 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

lb 
T1 350.00-340.00 A 

B 
C 

2.371 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

25.654 
0.000 

10.342 

0.000 
0.000 
0.000 

394.60 
0.00 

146.22 
T2 340.00-320.00 A 

B 
C 

2.360 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

67.147 
0.000 

29.476 

0.000 
0.000 
0.000 

1092.55 
0.00 

415.56 
T3 320.00-300.00 A 

B 
C 

2.346 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

78.673 
0.000 

35.808 

0.000 
0.000 
0.000 

1309.04 
0.00 

535.53 
T4 300.00-280.00 A 

B 
C 

2.330 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

88.613 
0.000 

53.250 

0.000 
0.000 
0.000 

1479.35 
0.00 

863.61 
T5 280.00-260.00 A 

B 
C 

2.314 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

91.361 
0.000 

65.476 

0.000 
0.000 
0.000 

1520.50 
0.00 

1098.71 
T6 260.00-240.00 A 

B 
C 

2.296 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

99.162 
0.000 

67.122 

0.000 
0.000 
0.000 

1643.00 
0.00 

1125.62 
T7 240.00-220.00 A 

B 
C 

2.277 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

98.507 
0.000 

66.760 

0.000 
0.000 
0.000 

1624.81 
0.00 

1112.83 
T8 220.00-200.00 A 

B 
C 

2.256 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

104.520 
0.000 

66.370 

0.000 
0.000 
0.000 

1719.90 
0.00 

1099.08 
T9 200.00-180.00 A 

B 
C 

2.234 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

108.139 
0.000 

127.438 

0.000 
0.000 
0.000 

1772.10 
0.00 

2611.65 
T10 180.00-160.00 A 

B 
2.209 0.000 

0.000 
0.000 
0.000 

107.190 
0.000 

0.000 
0.000 

1745.66 
0.00 
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 
 

 ft2 

AF 
  

ft2 

CAAA 
In Face  

ft2 

CAAA 
Out Face 

ft2 

Weight 
 

lb 
C 0.000 0.000 127.467 0.000 2595.24 

T11 160.00-140.00 A 
B 
C 

2.182 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

116.601 
0.000 

137.009 

0.000 
0.000 
0.000 

1882.16 
0.00 

2734.76 
T12 140.00-120.00 A 

B 
C 

2.151 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

115.287 
0.000 

136.092 

0.000 
0.000 
0.000 

1845.63 
0.00 

2696.59 
T13 120.00-100.00 A 

B 
C 

2.115 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

116.385 
0.000 

135.038 

0.000 
0.000 
0.000 

1845.78 
0.00 

2653.06 
T14 100.00-80.00 A 

B 
C 

2.073 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

128.699 
0.000 

133.795 

0.000 
0.000 
0.000 

2016.82 
0.00 

2602.20 
T15 80.00-60.00 A 

B 
C 

2.021 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

139.485 
0.000 

132.275 

0.000 
0.000 
0.000 

2151.78 
0.00 

2540.62 
T16 60.00-40.00 A 

B 
C 

1.955 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

135.846 
0.000 

130.298 

0.000 
0.000 
0.000 

2053.70 
0.00 

2461.70 
T17 40.00-20.00 A 

B 
C 

1.857 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

130.551 
0.000 

127.423 

0.000 
0.000 
0.000 

1915.26 
0.00 

2349.18 
T18 20.00-0.00 A 

B 
C 

1.664 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

81.266 
0.000 

73.032 

0.000 
0.000 
0.000 

1128.40 
0.00 

1280.36 
 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T1 1 1/2" SO Cord 340.00 -
350.00

0.6000 0.4333

T1 2 Climbing Ladder 340.00 -
350.00

1.0000 1.0000

T1 3 LDF7-50A (1-5/8 FOAM) 340.00 -
347.00

0.6000 0.4333

T1 4 LDF6-50A (1-1/4 FOAM) 340.00 -
347.00

0.6000 0.4333

T1 5 EW52 340.00 -
341.00

0.6000 0.4333

T2 1 1/2" SO Cord 320.00 -
340.00

0.6000 0.4899

T2 2 Climbing Ladder 320.00 -
340.00

1.0000 1.0000

T2 3 LDF7-50A (1-5/8 FOAM) 320.00 -
340.00

0.6000 0.4899

T2 4 LDF6-50A (1-1/4 FOAM) 320.00 -
340.00

0.6000 0.4899

T2 5 EW52 320.00 -
340.00

0.6000 0.4899

T2 6 LDF6-50A (1-1/4 FOAM) 320.00 -
321.00

0.6000 0.4899

T3 1 1/2" SO Cord 300.00 -
320.00

0.6000 0.5239

T3 2 Climbing Ladder 300.00 - 1.0000 1.0000
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

320.00
T3 3 LDF7-50A (1-5/8 FOAM) 300.00 -

320.00
0.6000 0.5239

T3 4 LDF6-50A (1-1/4 FOAM) 300.00 -
320.00

0.6000 0.5239

T3 5 EW52 300.00 -
320.00

0.6000 0.5239

T3 6 LDF6-50A (1-1/4 FOAM) 300.00 -
320.00

0.6000 0.5239

T3 7 EW52 300.00 -
310.00

0.6000 0.5239

T4 1 1/2" SO Cord 280.00 -
300.00

0.6000 0.5454

T4 2 Climbing Ladder 280.00 -
300.00

1.0000 1.0000

T4 3 LDF7-50A (1-5/8 FOAM) 280.00 -
300.00

0.6000 0.5454

T4 4 LDF6-50A (1-1/4 FOAM) 280.00 -
300.00

0.6000 0.5454

T4 5 EW52 280.00 -
300.00

0.6000 0.5454

T4 6 LDF6-50A (1-1/4 FOAM) 280.00 -
300.00

0.6000 0.5454

T4 7 EW52 280.00 -
300.00

0.6000 0.5454

T4 8 LDF6-50A (1-1/4 FOAM) 280.00 -
298.00

0.6000 0.5454

T4 9 LDF5-50A (7/8 FOAM) 280.00 -
298.00

0.6000 0.5454

T5 1 1/2" SO Cord 260.00 -
280.00

0.6000 0.6000

T5 2 Climbing Ladder 260.00 -
280.00

1.0000 1.0000

T5 3 LDF7-50A (1-5/8 FOAM) 260.00 -
280.00

0.6000 0.6000

T5 4 LDF6-50A (1-1/4 FOAM) 260.00 -
280.00

0.6000 0.6000

T5 5 EW52 260.00 -
280.00

0.6000 0.6000

T5 6 LDF6-50A (1-1/4 FOAM) 260.00 -
280.00

0.6000 0.6000

T5 7 EW52 260.00 -
280.00

0.6000 0.6000

T5 8 LDF6-50A (1-1/4 FOAM) 260.00 -
280.00

0.6000 0.6000

T5 9 LDF5-50A (7/8 FOAM) 260.00 -
280.00

0.6000 0.6000

T5 10 LDF7-50A (1-5/8 FOAM) 260.00 -
277.00

0.6000 0.6000

T5 11 1/2" SO Cord 260.00 -
264.00

0.6000 0.6000

T6 1 1/2" SO Cord 240.00 -
260.00

0.6000 0.6000

T6 2 Climbing Ladder 240.00 -
260.00

1.0000 1.0000

T6 3 LDF7-50A (1-5/8 FOAM) 240.00 -
260.00

0.6000 0.6000

T6 4 LDF6-50A (1-1/4 FOAM) 240.00 -
260.00

0.6000 0.6000

T6 5 EW52 240.00 -
260.00

0.6000 0.6000

T6 6 LDF6-50A (1-1/4 FOAM) 240.00 - 0.6000 0.6000



 
 
 

ttnnxxTToowweerr  Job 

NEVADA, IA                   98360-16  

Page  

12 of 36 

Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

260.00
T6 7 EW52 240.00 -

260.00
0.6000 0.6000

T6 8 LDF6-50A (1-1/4 FOAM) 240.00 -
260.00

0.6000 0.6000

T6 9 LDF5-50A (7/8 FOAM) 240.00 -
260.00

0.6000 0.6000

T6 10 LDF7-50A (1-5/8 FOAM) 240.00 -
260.00

0.6000 0.6000

T6 11 1/2" SO Cord 240.00 -
260.00

0.6000 0.6000

T7 1 1/2" SO Cord 220.00 -
240.00

0.6000 0.6000

T7 2 Climbing Ladder 220.00 -
240.00

1.0000 1.0000

T7 3 LDF7-50A (1-5/8 FOAM) 220.00 -
240.00

0.6000 0.6000

T7 4 LDF6-50A (1-1/4 FOAM) 220.00 -
240.00

0.6000 0.6000

T7 5 EW52 220.00 -
240.00

0.6000 0.6000

T7 6 LDF6-50A (1-1/4 FOAM) 220.00 -
240.00

0.6000 0.6000

T7 7 EW52 220.00 -
240.00

0.6000 0.6000

T7 8 LDF6-50A (1-1/4 FOAM) 220.00 -
240.00

0.6000 0.6000

T7 9 LDF5-50A (7/8 FOAM) 220.00 -
240.00

0.6000 0.6000

T7 10 LDF7-50A (1-5/8 FOAM) 220.00 -
240.00

0.6000 0.6000

T7 11 1/2" SO Cord 220.00 -
240.00

0.6000 0.6000

T8 1 1/2" SO Cord 200.00 -
220.00

0.6000 0.6000

T8 2 Climbing Ladder 200.00 -
220.00

1.0000 1.0000

T8 3 LDF7-50A (1-5/8 FOAM) 200.00 -
220.00

0.6000 0.6000

T8 4 LDF6-50A (1-1/4 FOAM) 200.00 -
220.00

0.6000 0.6000

T8 5 EW52 200.00 -
220.00

0.6000 0.6000

T8 6 LDF6-50A (1-1/4 FOAM) 200.00 -
220.00

0.6000 0.6000

T8 7 EW52 200.00 -
220.00

0.6000 0.6000

T8 8 LDF6-50A (1-1/4 FOAM) 200.00 -
220.00

0.6000 0.6000

T8 9 LDF5-50A (7/8 FOAM) 200.00 -
220.00

0.6000 0.6000

T8 10 LDF7-50A (1-5/8 FOAM) 200.00 -
220.00

0.6000 0.6000

T8 11 1/2" SO Cord 200.00 -
220.00

0.6000 0.6000

T8 12 LDF5-50A (7/8 FOAM) 200.00 -
212.00

0.6000 0.6000

T9 1 1/2" SO Cord 180.00 -
200.00

0.6000 0.6000

T9 2 Climbing Ladder 180.00 -
200.00

1.0000 1.0000

T9 3 LDF7-50A (1-5/8 FOAM) 180.00 - 0.6000 0.6000
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

200.00
T9 4 LDF6-50A (1-1/4 FOAM) 180.00 -

200.00
0.6000 0.6000

T9 5 EW52 180.00 -
200.00

0.6000 0.6000

T9 6 LDF6-50A (1-1/4 FOAM) 180.00 -
200.00

0.6000 0.6000

T9 7 EW52 180.00 -
200.00

0.6000 0.6000

T9 8 LDF6-50A (1-1/4 FOAM) 180.00 -
200.00

0.6000 0.6000

T9 9 LDF5-50A (7/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T9 10 LDF7-50A (1-5/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T9 11 1/2" SO Cord 180.00 -
200.00

0.6000 0.6000

T9 12 LDF5-50A (7/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T9 13 LDF7-50A (1-5/8 FOAM) 180.00 -
200.00

0.6000 0.6000

T10 1 1/2" SO Cord 160.00 -
180.00

0.6000 0.6000

T10 2 Climbing Ladder 160.00 -
180.00

1.0000 1.0000

T10 3 LDF7-50A (1-5/8 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 4 LDF6-50A (1-1/4 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 5 EW52 160.00 -
180.00

0.6000 0.6000

T10 6 LDF6-50A (1-1/4 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 7 EW52 160.00 -
180.00

0.6000 0.6000

T10 8 LDF6-50A (1-1/4 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 9 LDF5-50A (7/8 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 10 LDF7-50A (1-5/8 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 11 1/2" SO Cord 160.00 -
180.00

0.6000 0.6000

T10 12 LDF5-50A (7/8 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 13 LDF7-50A (1-5/8 FOAM) 160.00 -
180.00

0.6000 0.6000

T10 14 LDF5-50A (7/8 FOAM) 160.00 -
161.20

0.6000 0.6000

T11 1 1/2" SO Cord 140.00 -
160.00

0.6000 0.6000

T11 2 Climbing Ladder 140.00 -
160.00

1.0000 1.0000

T11 3 LDF7-50A (1-5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 4 LDF6-50A (1-1/4 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 5 EW52 140.00 -
160.00

0.6000 0.6000

T11 6 LDF6-50A (1-1/4 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 7 EW52 140.00 - 0.6000 0.6000
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

160.00
T11 8 LDF6-50A (1-1/4 FOAM) 140.00 -

160.00
0.6000 0.6000

T11 9 LDF5-50A (7/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 10 LDF7-50A (1-5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 11 1/2" SO Cord 140.00 -
160.00

0.6000 0.6000

T11 12 LDF5-50A (7/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 13 LDF7-50A (1-5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 14 LDF5-50A (7/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T11 15 LDF4.5-50 (5/8 FOAM) 140.00 -
160.00

0.6000 0.6000

T12 1 1/2" SO Cord 120.00 -
140.00

0.6000 0.6000

T12 2 Climbing Ladder 120.00 -
140.00

1.0000 1.0000

T12 3 LDF7-50A (1-5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 4 LDF6-50A (1-1/4 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 5 EW52 120.00 -
140.00

0.6000 0.6000

T12 6 LDF6-50A (1-1/4 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 7 EW52 120.00 -
140.00

0.6000 0.6000

T12 8 LDF6-50A (1-1/4 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 9 LDF5-50A (7/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 10 LDF7-50A (1-5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 11 1/2" SO Cord 120.00 -
140.00

0.6000 0.6000

T12 12 LDF5-50A (7/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 13 LDF7-50A (1-5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 14 LDF5-50A (7/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T12 15 LDF4.5-50 (5/8 FOAM) 120.00 -
140.00

0.6000 0.6000

T13 1 1/2" SO Cord 100.00 -
120.00

0.6000 0.6000

T13 2 Climbing Ladder 100.00 -
120.00

1.0000 1.0000

T13 3 LDF7-50A (1-5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 4 LDF6-50A (1-1/4 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 5 EW52 100.00 -
120.00

0.6000 0.6000

T13 6 LDF6-50A (1-1/4 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 7 EW52 100.00 -
120.00

0.6000 0.6000

T13 8 LDF6-50A (1-1/4 FOAM) 100.00 - 0.6000 0.6000
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

120.00
T13 9 LDF5-50A (7/8 FOAM) 100.00 -

120.00
0.6000 0.6000

T13 10 LDF7-50A (1-5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 11 1/2" SO Cord 100.00 -
120.00

0.6000 0.6000

T13 12 LDF5-50A (7/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 13 LDF7-50A (1-5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 14 LDF5-50A (7/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 15 LDF4.5-50 (5/8 FOAM) 100.00 -
120.00

0.6000 0.6000

T13 16 EWP90 100.00 -
105.00

0.6000 0.6000

T14 1 1/2" SO Cord 80.00 - 100.00 0.6000 0.6000
T14 2 Climbing Ladder 80.00 - 100.00 1.0000 1.0000
T14 3 LDF7-50A (1-5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 4 LDF6-50A (1-1/4 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 5 EW52 80.00 - 100.00 0.6000 0.6000
T14 6 LDF6-50A (1-1/4 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 7 EW52 80.00 - 100.00 0.6000 0.6000
T14 8 LDF6-50A (1-1/4 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 9 LDF5-50A (7/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 10 LDF7-50A (1-5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 11 1/2" SO Cord 80.00 - 100.00 0.6000 0.6000
T14 12 LDF5-50A (7/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 13 LDF7-50A (1-5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 14 LDF5-50A (7/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 15 LDF4.5-50 (5/8 FOAM) 80.00 - 100.00 0.6000 0.6000
T14 16 EWP90 80.00 - 100.00 0.6000 0.6000
T14 17 1/2" SO Cord 80.00 - 88.00 0.6000 0.6000
T14 18 LDF5-50A (7/8 FOAM) 80.00 - 85.00 0.6000 0.6000
T15 1 1/2" SO Cord 60.00 - 80.00 0.6000 0.6000
T15 2 Climbing Ladder 60.00 - 80.00 1.0000 1.0000
T15 3 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 4 LDF6-50A (1-1/4 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 5 EW52 60.00 - 80.00 0.6000 0.6000
T15 6 LDF6-50A (1-1/4 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 7 EW52 60.00 - 80.00 0.6000 0.6000
T15 8 LDF6-50A (1-1/4 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 9 LDF5-50A (7/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 10 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 11 1/2" SO Cord 60.00 - 80.00 0.6000 0.6000
T15 12 LDF5-50A (7/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 13 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 14 LDF5-50A (7/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 15 LDF4.5-50 (5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T15 16 EWP90 60.00 - 80.00 0.6000 0.6000
T15 17 1/2" SO Cord 60.00 - 80.00 0.6000 0.6000
T15 18 LDF5-50A (7/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T16 1 1/2" SO Cord 40.00 - 60.00 0.6000 0.6000
T16 2 Climbing Ladder 40.00 - 60.00 1.0000 1.0000
T16 3 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 4 LDF6-50A (1-1/4 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 5 EW52 40.00 - 60.00 0.6000 0.6000
T16 6 LDF6-50A (1-1/4 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 7 EW52 40.00 - 60.00 0.6000 0.6000
T16 8 LDF6-50A (1-1/4 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 9 LDF5-50A (7/8 FOAM) 40.00 - 60.00 0.6000 0.6000
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T16 10 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 11 1/2" SO Cord 40.00 - 60.00 0.6000 0.6000
T16 12 LDF5-50A (7/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 13 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 14 LDF5-50A (7/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 15 LDF4.5-50 (5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T16 16 EWP90 40.00 - 60.00 0.6000 0.6000
T16 17 1/2" SO Cord 40.00 - 60.00 0.6000 0.6000
T16 18 LDF5-50A (7/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T17 1 1/2" SO Cord 20.00 - 40.00 0.6000 0.6000
T17 2 Climbing Ladder 20.00 - 40.00 1.0000 1.0000
T17 3 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 4 LDF6-50A (1-1/4 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 5 EW52 20.00 - 40.00 0.6000 0.6000
T17 6 LDF6-50A (1-1/4 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 7 EW52 20.00 - 40.00 0.6000 0.6000
T17 8 LDF6-50A (1-1/4 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 9 LDF5-50A (7/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 10 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 11 1/2" SO Cord 20.00 - 40.00 0.6000 0.6000
T17 12 LDF5-50A (7/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 13 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 14 LDF5-50A (7/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 15 LDF4.5-50 (5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T17 16 EWP90 20.00 - 40.00 0.6000 0.6000
T17 17 1/2" SO Cord 20.00 - 40.00 0.6000 0.6000
T17 18 LDF5-50A (7/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T18 1 1/2" SO Cord 8.00 - 20.00 0.6000 0.6000
T18 2 Climbing Ladder 0.00 - 20.00 1.0000 1.0000
T18 3 LDF7-50A (1-5/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 4 LDF6-50A (1-1/4 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 5 EW52 8.00 - 20.00 0.6000 0.6000
T18 6 LDF6-50A (1-1/4 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 7 EW52 8.00 - 20.00 0.6000 0.6000
T18 8 LDF6-50A (1-1/4 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 9 LDF5-50A (7/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 10 LDF7-50A (1-5/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 11 1/2" SO Cord 8.00 - 20.00 0.6000 0.6000
T18 12 LDF5-50A (7/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 13 LDF7-50A (1-5/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 14 LDF5-50A (7/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 15 LDF4.5-50 (5/8 FOAM) 8.00 - 20.00 0.6000 0.6000
T18 16 EWP90 8.00 - 20.00 0.6000 0.6000
T18 17 1/2" SO Cord 8.00 - 20.00 0.6000 0.6000
T18 18 LDF5-50A (7/8 FOAM) 8.00 - 20.00 0.6000 0.6000

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

Flash Beacon Lighting C From Leg 0.00 
0.00 
0.00 

0.0000 350.00 No Ice 
1/2'' Ice
1'' Ice 

2.70 
3.10 
3.50 

2.70 
3.10 
3.50 

50.00 
70.00 
90.00 

DB810KE-XT B From Leg 6.00 
0.00 
8.00 

0.0000 347.00 No Ice 
1/2'' Ice
1'' Ice 

4.35 
5.83 
7.33 

4.35 
5.83 
7.33 

36.00 
67.41 

108.13 
6' EEI SIDEARM B From Leg 3.00 

0.00 
0.00 

0.0000 347.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

DB810KE-XT C From Leg 6.00 
0.00 
8.00 

0.0000 347.00 No Ice 
1/2'' Ice
1'' Ice 

4.35 
5.83 
7.33 

4.35 
5.83 
7.33 

36.00 
67.41 

108.13 
6' EEI SIDEARM C From Leg 3.00 

0.00 
0.00 

0.0000 347.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

DS8A10F36U-D A From Leg 6.00 
0.00 
8.00 

0.0000 347.00 No Ice 
1/2'' Ice
1'' Ice 

4.35 
5.83 
7.33 

4.35 
5.83 
7.33 

38.00 
69.41 

110.13 
6' EEI SIDEARM A From Leg 3.00 

0.00 
0.00 

0.0000 347.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

DS8A10F36U-D A From Leg 6.00 
0.00 
8.00 

0.0000 321.00 No Ice 
1/2'' Ice
1'' Ice 

4.35 
5.83 
7.33 

4.35 
5.83 
7.33 

38.00 
69.41 

110.13 
6' EEI SIDEARM A From Leg 3.00 

0.00 
0.00 

0.0000 321.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

DB809KE-SY A From Leg 6.00 
0.00 
5.00 

0.0000 298.00 No Ice 
1/2'' Ice
1'' Ice 

3.66 
4.91 
6.18 

3.66 
4.91 
6.18 

30.00 
56.49 
90.89 

6' EEI SIDEARM A From Leg 3.00 
0.00 
0.00 

0.0000 298.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

DB809KE-SY B From Leg 6.00 
0.00 
5.00 

0.0000 298.00 No Ice 
1/2'' Ice
1'' Ice 

3.66 
4.91 
6.18 

3.66 
4.91 
6.18 

30.00 
56.49 
90.89 

6' EEI SIDEARM B From Leg 3.00 
0.00 
0.00 

0.0000 298.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

DB809KE-SY A From Leg 6.00 
0.00 
5.00 

0.0000 277.00 No Ice 
1/2'' Ice
1'' Ice 

3.66 
4.91 
6.18 

3.66 
4.91 
6.18 

30.00 
56.49 
90.89 

6' EEI SIDEARM A From Leg 3.00 
0.00 
0.00 

0.0000 277.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

20' 8 Bay Di-Pole A From Leg 6.00 
0.00 
10.00 

0.0000 212.00 No Ice 
1/2'' Ice
1'' Ice 

4.00 
6.00 
8.00 

4.00 
6.00 
8.00 

55.00 
100.00 
145.00 

6' EEI SIDEARM A From Leg 3.00 
0.00 
0.00 

0.0000 212.00 No Ice 
1/2'' Ice
1'' Ice 

8.30 
10.70 
13.10 

8.30 
10.70 
13.10 

315.00 
350.00 
385.00 

(3) 14' EEI T-FRAMES SS C None   0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
26.80 
38.60 

15.00 
26.80 
38.60 

1750.00 
2000.00 
2250.00 

(3) 8' X 1' X 6'' PANEL A From Leg 3.00 
0.00 
0.00 

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

11.47 
12.08 
12.71 

6.80 
7.38 
7.98 

50.00 
112.06 
181.70 
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Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

(3) 8' X 1' X 6'' PANEL B From Leg 3.00 
0.00 
0.00 

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

11.47 
12.08 
12.71 

6.80 
7.38 
7.98 

50.00 
112.06 
181.70 

(3) 8' X 1' X 6'' PANEL C From Leg 3.00 
0.00 
0.00 

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

11.47 
12.08 
12.71 

6.80 
7.38 
7.98 

50.00 
112.06 
181.70 

(3) 1' x 1' x 6'' TMA A From Leg 3.00 
0.00 
0.00 

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

1.20 
1.34 
1.48 

0.60 
0.70 
0.81 

10.00 
20.34 
32.81 

(3) 1' x 1' x 6'' TMA B From Leg 3.00 
0.00 
0.00 

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

1.20 
1.34 
1.48 

0.60 
0.70 
0.81 

10.00 
20.34 
32.81 

(3) 1' x 1' x 6'' TMA C From Leg 3.00 
0.00 
0.00 

0.0000 200.00 No Ice 
1/2'' Ice
1'' Ice 

1.20 
1.34 
1.48 

0.60 
0.70 
0.81 

10.00 
20.34 
32.81 

Obtruction Lights C From Leg 0.00 
0.00 
0.00 

0.0000 264.00 No Ice 
1/2'' Ice
1'' Ice 

2.70 
3.10 
3.50 

2.70 
3.10 
3.50 

50.00 
70.00 
90.00 

Obtruction Lights C From Leg 0.00 
0.00 
0.00 

0.0000 88.00 No Ice 
1/2'' Ice
1'' Ice 

2.70 
3.10 
3.50 

2.70 
3.10 
3.50 

50.00 
70.00 
90.00 

Mid-Level Strobe B From Leg 0.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice
1'' Ice 

2.70 
3.10 
3.50 

2.70 
3.10 
3.50 

50.00 
70.00 
90.00 

Mid-Level Strobe C From Leg 0.00 
0.00 
0.00 

0.0000 175.00 No Ice 
1/2'' Ice
1'' Ice 

2.70 
3.10 
3.50 

2.70 
3.10 
3.50 

50.00 
70.00 
90.00 

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft 

Azimuth 
Adjustment

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

lb 
Andrew 8' w/Radome 

(PAR8-59-PXA) 
B Paraboloid 

w/Radome 
From 
Leg 

1.00 
0.00 
0.00 

Worst   341.00 8.00 No Ice 
1/2'' Ice 
1'' Ice 

50.27 
51.32 
52.37 

522.00 
785.00 
1049.00 

Andrew 10' 
w/Radome 

(PAR10-59-PXA) 

C Paraboloid 
w/Radome 

From 
Leg 

1.00 
0.00 
0.00 

Worst   310.00 10.00 No Ice 
1/2'' Ice 
1'' Ice 

78.54 
79.85 
81.17 

622.00 
1032.00 
1442.00 

Andrew 4' w/Radome C Paraboloid 
w/Radome 

From 
Leg 

0.50 
0.00 
0.00 

Worst   161.20 4.00 No Ice 
1/2'' Ice 
1'' Ice 

12.57 
13.10 
13.62 

140.00 
282.00 
424.00 

P3F-52 
(3' Dish w/Rad) 

B Paraboloid 
w/Radome 

From 
Leg 

0.50 
0.00 
0.00 

Worst   160.00 3.00 No Ice 
1/2'' Ice 
1'' Ice 

7.10 
7.46 
7.83 

90.00 
128.31 
166.62 

3' HP Dish A Paraboloid 
w/Shroud (HP) 

From 
Leg 

0.50 
0.00 
0.00 

Worst   105.00 3.00 No Ice 
1/2'' Ice 
1'' Ice 

7.07 
7.47 
7.86 

350.00 
388.35 
426.69 

LCOM 2425HG C Paraboloid From 0.50 Worst   85.00 3.00 No Ice 7.10 90.00 
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Date 
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Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft 

Azimuth 
Adjustment

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

lb 
(3' Dish w/Rad) w/Radome Leg 0.00 

0.00 
1/2'' Ice 
1'' Ice 

7.46 
7.83 

128.31 
166.62 

 
 

 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 
lb 

Sum of 
Forces 

X 
lb 

Sum of 
Forces 

Z 
lb 

 Sum of 
Overturning 
Moments, Mx 

lb-ft 

 Sum of 
Overturning 
Moments, Mz 

lb-ft 

Sum of Torques
 
 

lb-ft 
Leg Weight 42551.54  
Bracing Weight 54812.86  
Total Member Self-Weight 97364.40 -10790.51 1357.55 
Gusset Weight 2840.78  
Total Weight 113891.07 -10790.51 1357.55 
Wind 0 deg - No Ice  0.00 -75172.98 -11952684.04 1357.55 -5307.84
Wind 30 deg - No Ice  34837.77 -60340.79 -9712656.05 -5600017.13 -5695.58
Wind 60 deg - No Ice  58753.81 -33921.53 -5488974.49 -9487135.44 -4557.20
Wind 90 deg - No Ice  69675.54 0.00 -10790.51 -11201391.81 -2197.71
Wind 120 deg - No Ice  65101.71 37586.49 5960156.26 -10340625.62 750.64
Wind 150 deg - No Ice  34837.77 60340.79 9691075.03 -5600017.13 3497.87
Wind 180 deg - No Ice  0.00 67843.06 10945577.46 1357.55 5307.84
Wind 210 deg - No Ice  -34837.77 60340.79 9691075.03 5602732.23 5695.58
Wind 240 deg - No Ice  -65101.71 37586.49 5960156.26 10343340.72 4557.20
Wind 270 deg - No Ice  -69675.54 0.00 -10790.51 11204106.91 2197.71
Wind 300 deg - No Ice  -58753.81 -33921.53 -5488974.49 9489850.54 -750.64
Wind 330 deg - No Ice  -34837.77 -60340.79 -9712656.05 5602732.23 -3497.87
Member Ice 135074.54  
Gusset Ice 3652.89  
Total Weight Ice 317979.14 -13665.47 8796.95 
Wind 0 deg - Ice  0.00 -24459.57 -4145853.50 8796.95 -623.70
Wind 30 deg - Ice  11820.43 -20473.58 -3500333.90 -2004232.01 -1997.67
Wind 60 deg - Ice  20237.23 -11683.97 -2009006.08 -3447234.35 -2836.37
Wind 90 deg - Ice  23640.85 0.00 -13665.47 -4017260.96 -2915.06
Wind 120 deg - Ice  21182.61 12229.78 2052428.54 -3569782.85 -2212.66
Wind 150 deg - Ice  11820.43 20473.58 3473002.95 -2004232.01 -917.39
Wind 180 deg - Ice  0.00 23367.95 3977015.73 8796.95 623.70
Wind 210 deg - Ice  -11820.43 20473.58 3473002.95 2021825.90 1997.67
Wind 240 deg - Ice  -21182.61 12229.78 2052428.54 3587376.75 2836.37
Wind 270 deg - Ice  -23640.85 0.00 -13665.47 4034854.86 2915.06
Wind 300 deg - Ice  -20237.23 -11683.97 -2009006.08 3464828.25 2212.66
Wind 330 deg - Ice  -11820.43 -20473.58 -3500333.90 2021825.90 917.39
Total Weight 113891.07 -10790.51 1357.55 
Wind 0 deg - Service  0.00 -29052.36 -4626015.06 1357.55 -2051.34
Wind 30 deg - Service  13463.87 -23320.11 -3760303.76 -2163424.94 -2201.19
Wind 60 deg - Service  22706.79 -13109.77 -2127963.06 -3665692.88 -1761.23
Wind 90 deg - Service  26927.74 0.00 -10790.51 -4328207.42 -849.36
Wind 120 deg - Service  25160.08 14526.18 2296821.77 -3995544.16 290.10
Wind 150 deg - Service  13463.87 23320.11 3738722.74 -2163424.94 1351.83
Wind 180 deg - Service  0.00 26219.54 4223554.60 1357.55 2051.34
Wind 210 deg - Service  -13463.87 23320.11 3738722.74 2166140.04 2201.19
Wind 240 deg - Service  -25160.08 14526.18 2296821.77 3998259.26 1761.23
Wind 270 deg - Service  -26927.74 0.00 -10790.51 4330922.52 849.36
Wind 300 deg - Service  -22706.79 -13109.77 -2127963.06 3668407.98 -290.10
Wind 330 deg - Service  -13463.87 -23320.11 -3760303.76 2166140.04 -1351.83
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EJH 

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 
T1 350 - 340 Leg Max Tension 15 3185.37 -246.78 -197.25 

      Max. Compression 10 -4983.38 -181.35 -103.36 
      Max. Mx 8 -519.24 521.08 -2.92 
      Max. My 4 -533.92 -284.88 -713.64 
      Max. Vy 18 -772.04 266.51 -266.83 
      Max. Vx 4 -1077.69 -212.07 358.07 
    Diagonal Max Tension 6 1818.27 0.00 0.00 
      Max. Compression 18 -1879.00 0.00 0.00 
      Max. Mx 34 362.69 20.74 -0.02 
      Max. My 18 -1513.38 3.20 1.67 
      Max. Vy 34 -27.23 20.74 -0.02 
      Max. Vx 18 0.50 0.00 0.00 
    Top Girt Max Tension 3 68.52 0.00 0.00 
      Max. Compression 22 -101.18 0.00 0.00 
      Max. Mx 26 -62.27 -53.68 0.00 
      Max. My 18 -55.28 0.00 -0.00 
      Max. Vy 26 -42.50 0.00 0.00 
      Max. Vx 18 0.00 0.00 0.00 

T2 340 - 320 Leg Max Tension 7 29436.46 -162.94 300.53 
      Max. Compression 2 -32915.68 7.14 317.85 
      Max. Mx 18 -9848.91 303.64 109.87 
      Max. My 3 3547.54 -96.58 363.86 
      Max. Vy 20 -552.80 261.40 11.16 
      Max. Vx 10 416.52 -187.82 -315.41 
    Diagonal Max Tension 14 4175.19 0.00 0.00 
      Max. Compression 2 -4429.93 0.00 0.00 
      Max. Mx 31 556.27 32.76 0.81 
      Max. My 6 -3822.54 -0.37 -13.74 
      Max. Vy 31 -31.57 32.76 0.81 
      Max. Vx 6 -3.91 0.00 0.00 

T3 320 - 300 Leg Max Tension 23 55148.97 -115.96 35.73 
      Max. Compression 18 -61643.45 364.48 -5.29 
      Max. Mx 18 -61643.45 364.48 -5.29 
      Max. My 24 -1222.74 -24.07 518.20 
      Max. Vy 6 -1140.11 -257.85 10.64 
      Max. Vx 12 -2209.92 19.35 229.50 
    Diagonal Max Tension 20 4336.39 0.00 0.00 
      Max. Compression 10 -4474.48 0.00 0.00 
      Max. Mx 35 708.68 37.19 4.23 
      Max. My 24 -3252.84 -10.67 -11.13 
      Max. Vy 33 39.00 35.96 5.02 
      Max. Vx 24 3.38 0.00 0.00 

T4 300 - 280 Leg Max Tension 7 83465.47 -436.39 -24.11 
      Max. Compression 2 -93296.78 662.48 7.56 
      Max. Mx 10 -93250.36 683.83 115.37 
      Max. My 8 -3458.99 -24.91 818.83 
      Max. Vy 14 253.66 -579.12 83.50 
      Max. Vx 2 369.75 -310.34 -544.73 
    Diagonal Max Tension 20 4416.06 0.00 0.00 
      Max. Compression 20 -4483.94 0.00 0.00 
      Max. Mx 29 738.25 52.77 -6.92 
      Max. My 27 -86.77 51.55 -7.86 
      Max. Vy 29 50.53 52.77 -6.92 
      Max. Vx 27 -2.90 0.00 0.00 

T5 280 - 260 Leg Max Tension 7 109034.29 -485.90 -25.61 
      Max. Compression 2 -122486.60 705.55 21.25 
      Max. Mx 2 -122486.60 705.55 21.25 
      Max. My 8 -3558.50 -24.93 818.83 
      Max. Vy 14 -212.04 -675.91 -4.73 
      Max. Vx 8 354.26 -24.93 818.83 
    Diagonal Max Tension 16 5016.95 0.00 0.00 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 
      Max. Compression 16 -5170.39 0.00 0.00 
      Max. Mx 29 932.74 94.54 -12.34 
      Max. My 31 42.72 80.50 13.86 
      Max. Vy 29 71.15 94.54 -12.34 
      Max. Vx 31 4.12 0.00 0.00 

T6 260 - 240 Leg Max Tension 7 134837.73 -631.56 0.14 
      Max. Compression 2 -152349.82 1274.01 8.77 
      Max. Mx 2 -152349.82 1274.01 8.77 
      Max. My 24 -5031.97 -1.38 1152.28 
      Max. Vy 19 -188.78 1269.45 -4.56 
      Max. Vx 24 -176.83 -1.38 1152.28 
    Diagonal Max Tension 16 5557.43 0.00 0.00 
      Max. Compression 16 -5680.28 0.00 0.00 
      Max. Mx 29 933.29 139.50 18.01 
      Max. My 31 134.01 122.36 19.68 
      Max. Vy 29 94.30 139.50 18.01 
      Max. Vx 31 5.18 0.00 0.00 

T7 240 - 220 Leg Max Tension 7 157738.90 -1302.66 -13.81 
      Max. Compression 2 -179446.94 1819.75 4.91 
      Max. Mx 10 -178987.65 1827.98 64.30 
      Max. My 4 -6167.16 -56.37 -1699.42 
      Max. Vy 19 -223.04 1817.87 -69.96 
      Max. Vx 4 220.59 -56.38 -1699.42 
    Diagonal Max Tension 16 6824.47 0.00 0.00 
      Max. Compression 16 -7000.78 0.00 0.00 
      Max. Mx 29 1176.71 212.02 29.15 
      Max. My 31 98.35 181.26 30.83 
      Max. Vy 29 115.21 212.01 -28.68 
      Max. Vx 31 6.72 0.00 0.00 

T8 220 - 200 Leg Max Tension 7 182830.32 -1330.10 97.82 
      Max. Compression 2 -210036.13 1853.73 4.12 
      Max. Mx 2 -210036.13 1853.73 4.12 
      Max. My 8 -8295.14 -92.34 2050.41 
      Max. Vy 14 300.17 -1360.63 2.42 
      Max. Vx 8 -574.91 -92.34 2050.41 
    Diagonal Max Tension 16 7876.07 0.00 0.00 
      Max. Compression 16 -8098.96 0.00 0.00 
      Max. Mx 29 1249.08 292.41 39.02 
      Max. My 31 179.62 253.81 40.82 
      Max. Vy 29 145.57 292.41 39.02 
      Max. Vx 31 8.12 0.00 0.00 

T9 200 - 180 Leg Max Tension 7 211511.61 -1242.69 8.18 
      Max. Compression 2 -245892.06 1860.66 -3.03 
      Max. Mx 2 -245892.06 1860.66 -3.03 
      Max. My 8 -10659.53 -90.11 2040.75 
      Max. Vy 6 -1440.75 -1620.71 -8.90 
      Max. Vx 24 1235.49 52.25 861.83 
    Diagonal Max Tension 16 10086.37 0.00 0.00 
      Max. Compression 16 -10307.03 0.00 0.00 
      Max. Mx 29 1584.84 373.16 48.13 
      Max. My 31 240.37 331.03 50.02 
      Max. Vy 29 171.50 373.15 -47.27 
      Max. Vx 31 9.19 0.00 0.00 

T10 180 - 160 Leg Max Tension 7 242039.43 -2234.88 -24.55 
      Max. Compression 2 -282790.08 3360.69 55.65 
      Max. Mx 2 -282790.08 3360.69 55.65 
      Max. My 24 -12814.65 44.11 3007.32 
      Max. Vy 11 -442.14 3342.98 -5.63 
      Max. Vx 24 -540.07 44.11 3007.32 
    Diagonal Max Tension 16 11052.87 0.00 0.00 
      Max. Compression 16 -11325.76 0.00 0.00 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 
      Max. Mx 29 1662.14 454.71 57.62 
      Max. My 31 320.67 409.98 60.19 
      Max. Vy 37 195.16 454.70 -57.64 
      Max. Vx 31 10.24 0.00 0.00 

T11 160 - 140 Leg Max Tension 7 273846.96 -2018.18 -9.16 
      Max. Compression 2 -322091.82 2824.74 4.51 
      Max. Mx 2 -301582.01 3360.69 55.66 
      Max. My 24 -13465.62 44.11 3007.32 
      Max. Vy 10 346.07 3358.98 -6.44 
      Max. Vx 24 271.17 44.11 3007.32 
    Diagonal Max Tension 16 12590.08 0.00 0.00 
      Max. Compression 16 -12797.59 0.00 0.00 
      Max. Mx 37 1764.44 604.19 -74.78 
      Max. My 35 440.24 550.04 -77.64 
      Max. Vy 37 240.69 604.19 -74.78 
      Max. Vx 35 -12.30 0.00 0.00 

T12 140 - 120 Leg Max Tension 7 306336.53 -2142.14 1.69 
      Max. Compression 2 -362534.81 2898.13 -0.09 
      Max. Mx 2 -362534.81 2898.13 -0.09 
      Max. My 4 -18071.34 27.27 -2573.05 
      Max. Vy 3 -283.43 2885.65 -0.16 
      Max. Vx 16 -234.20 -91.38 2531.82 
    Diagonal Max Tension 16 13887.20 0.00 0.00 
      Max. Compression 16 -14168.99 0.00 0.00 
      Max. Mx 37 1817.53 787.95 -96.06 
      Max. My 35 651.88 722.52 -99.03 
      Max. Vy 37 293.13 787.95 -96.06 
      Max. Vx 35 -14.68 0.00 0.00 

T13 120 - 100 Leg Max Tension 7 339565.37 -3290.56 45.35 
      Max. Compression 2 -404994.05 4602.04 2.74 
      Max. Mx 18 -404015.66 4614.45 -56.77 
      Max. My 20 -22058.57 89.59 -3993.36 
      Max. Vy 18 -411.44 4614.45 -56.77 
      Max. Vx 20 414.81 89.59 -3993.36 
    Diagonal Max Tension 16 15272.20 0.00 0.00 
      Max. Compression 16 -15623.78 0.00 0.00 
      Max. Mx 37 1867.95 891.14 -108.15 
      Max. My 35 716.50 824.63 -111.08 
      Max. Vy 37 311.92 891.14 -108.15 
      Max. Vx 35 -15.45 0.00 0.00 

T14 100 - 80 Leg Max Tension 7 373762.58 -2825.08 -12.20 
      Max. Compression 2 -448938.87 5694.82 69.03 
      Max. Mx 2 -448938.87 5694.82 69.03 
      Max. My 24 -24677.67 159.89 4493.19 
      Max. Vy 10 -572.48 5689.91 -48.21 
      Max. Vx 12 408.30 159.87 -4489.00 
    Diagonal Max Tension 16 16822.23 0.00 0.00 
      Max. Compression 16 -17208.68 0.00 0.00 
      Max. Mx 37 1942.56 1074.99 128.70 
      Max. My 35 842.41 1000.99 -131.95 
      Max. Vy 37 353.16 1074.99 128.70 
      Max. Vx 35 -17.28 0.00 0.00 

T15 80 - 60 Leg Max Tension 23 408242.06 -3958.68 -12.10 
      Max. Compression 2 -494911.65 3586.98 -8.67 
      Max. Mx 2 -470883.60 5694.82 69.03 
      Max. My 4 -28103.38 -173.31 -4547.36 
      Max. Vy 10 403.68 5689.91 -48.21 
      Max. Vx 20 -322.75 -164.97 -4536.96 
    Diagonal Max Tension 16 18825.43 0.00 0.00 
      Max. Compression 16 -19056.16 0.00 0.00 
      Max. Mx 37 1827.71 1355.07 -160.84 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

lb-ft 

Minor Axis 
Moment 

lb-ft 
      Max. My 35 1104.82 1269.71 -163.16 
      Max. Vy 37 419.67 1355.07 -160.84 
      Max. Vx 35 -20.22 0.00 0.00 

T16 60 - 40 Leg Max Tension 23 443239.99 -4159.10 -2.59 
      Max. Compression 2 -542356.84 4288.69 -2.19 
      Max. Mx 2 -541377.88 4526.43 -1.65 
      Max. My 4 -33620.18 38.54 -4169.98 
      Max. Vy 33 375.57 -3574.34 -2.84 
      Max. Vx 4 286.88 38.54 -4169.98 
    Diagonal Max Tension 16 20064.78 0.00 0.00 
      Max. Compression 16 -20416.64 0.00 0.00 
      Max. Mx 37 2028.08 1537.87 -181.04 
      Max. My 35 -1369.84 1523.61 -183.67 
      Max. Vy 37 453.24 1537.87 -181.04 
      Max. Vx 35 -21.64 0.00 0.00 

T17 40 - 20 Leg Max Tension 23 478563.63 -3564.07 -3.05 
      Max. Compression 2 -590638.73 7941.59 27.20 
      Max. Mx 37 15469.30 -19531.50 -8.15 
      Max. My 24 -38606.67 543.32 4400.67 
      Max. Vy 33 2739.14 -19526.20 -3.11 
      Max. Vx 13 226.44 414.06 -4396.71 
    Diagonal Max Tension 16 21178.00 0.00 0.00 
      Max. Compression 16 -21777.37 0.00 0.00 
      Max. Mx 37 1049.46 1588.76 -192.25 
      Max. My 35 476.01 1498.51 -194.51 
      Max. Vy 37 460.23 1581.68 -172.83 
      Max. Vx 35 -21.88 0.00 0.00 

T18 20 - 0 Leg Max Tension 23 513044.51 -3860.40 -4.47 
      Max. Compression 2 -639796.38 -0.00 -0.45 
      Max. Mx 27 -247165.84 26887.20 -4.69 
      Max. My 4 -43309.87 -666.57 -7773.70 
      Max. Vy 33 -4520.64 -19526.19 -3.11 
      Max. Vx 4 -946.78 -666.57 -7773.70 
    Diagonal Max Tension 16 23238.56 0.00 0.00 
      Max. Compression 16 -23765.83 0.00 0.00 
      Max. Mx 37 -5657.62 2170.71 -289.36 
      Max. My 36 -7898.29 2049.81 -293.24 
      Max. Vy 37 530.68 2170.71 -289.36 
      Max. Vx 36 -28.15 0.00 0.00 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Leg C Max. Vert 18 651077.82 65002.88 -37669.11 
  Max. Hx 18 651077.82 65002.88 -37669.11 
  Max. Hz 5 -457451.81 -44028.51 30723.26 
  Min. Vert 7 -521010.78 -52466.37 30422.13 
  Min. Hx 7 -521010.78 -52466.37 30422.13 
  Min. Hz 18 651077.82 65002.88 -37669.11 

Leg B Max. Vert 10 650989.27 -65067.29 -37554.40 
  Max. Hx 23 -521077.12 52535.23 30305.27 
  Max. Hz 25 -457518.07 44144.95 30519.27 
  Min. Vert 23 -521077.12 52535.23 30305.27 
  Min. Hx 10 650989.27 -65067.29 -37554.40 
  Min. Hz 10 650989.27 -65067.29 -37554.40 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Leg A Max. Vert 2 651651.49 -131.54 75138.85 
  Max. Hx 21 34476.55 8743.26 3544.20 
  Max. Hz 2 651651.49 -131.54 75138.85 
  Min. Vert 15 -520581.64 135.63 -60640.51 
  Min. Hx 9 34476.63 -8744.63 3544.22 
  Min. Hz 15 -520581.64 135.63 -60640.51 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead Only 113891.07 0.00 0.00 -10789.84 1357.86 0.02
1.2 Dead+1.6 Wind 0 deg - No 
Ice 

136669.29 0.00 -120276.77 -19210564.24 1608.64 -8465.31

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

102501.97 0.00 -120276.78 -19184369.50 1208.47 -8472.55

1.2 Dead+1.6 Wind 30 deg - No 
Ice 

136669.29 55740.43 -96545.26 -15610122.91 -9003393.95 -9148.76

0.9 Dead+1.6 Wind 30 deg - No 
Ice 

102501.97 55740.43 -96545.26 -15588089.64 -8992961.36 -9143.21

1.2 Dead+1.6 Wind 60 deg - No 
Ice 

136669.29 94006.10 -54274.45 -8820126.83 -15252665.53 -7416.55

0.9 Dead+1.6 Wind 60 deg - No 
Ice 

102501.97 94006.10 -54274.45 -8806218.63 -15234668.39 -7384.67

1.2 Dead+1.6 Wind 90 deg - No 
Ice 

136669.29 111480.86 -0.00 -13097.24 -18008338.77 -3699.01

0.9 Dead+1.6 Wind 90 deg - No 
Ice 

102501.97 111480.86 -0.00 -9803.83 -17987089.10 -3649.31

1.2 Dead+1.6 Wind 120 deg - 
No Ice 

136669.29 104162.74 60138.38 9585691.71 -16623910.77 1041.14

0.9 Dead+1.6 Wind 120 deg - 
No Ice 

102501.97 104162.75 60138.39 9577522.23 -16604473.71 1081.85

1.2 Dead+1.6 Wind 150 deg - 
No Ice 

136669.29 55740.43 96545.26 15584042.81 -9003332.06 5516.17

0.9 Dead+1.6 Wind 150 deg - 
No Ice 

102501.97 55740.43 96545.26 15568572.09 -8992915.68 5533.50

1.2 Dead+1.6 Wind 180 deg - 
No Ice 

136669.29 0.00 108548.89 17601078.30 1618.78 8468.63

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

102501.97 0.00 108548.89 17583117.28 1216.33 8474.69

1.2 Dead+1.6 Wind 210 deg - 
No Ice 

136669.29 -55740.43 96545.26 15584047.19 9006568.76 9148.87

0.9 Dead+1.6 Wind 210 deg - 
No Ice 

102501.97 -55740.43 96545.26 15568575.05 8995347.53 9143.30

1.2 Dead+1.6 Wind 240 deg - 
No Ice 

136669.29 -104162.74 60138.38 9585700.16 16627146.55 7424.21

0.9 Dead+1.6 Wind 240 deg - 
No Ice 

102501.97 -104162.75 60138.39 9577528.93 16606905.11 7390.73

1.2 Dead+1.6 Wind 270 deg - 
No Ice 

136669.29 -111480.86 -0.00 -13093.49 18011574.57 3698.85

0.9 Dead+1.6 Wind 270 deg - 
No Ice 

102501.97 -111480.86 -0.00 -9801.03 17989520.73 3649.20

1.2 Dead+1.6 Wind 300 deg - 
No Ice 

136669.29 -94006.10 -54274.45 -8820125.77 15255897.35 -1052.08

0.9 Dead+1.6 Wind 300 deg - 
No Ice 

102501.97 -94006.10 -54274.45 -8806217.98 15237096.98 -1090.03



 
 
 

ttnnxxTToowweerr  Job 

NEVADA, IA                   98360-16  

Page  

26 of 36 

Ehresmann Engineering, Inc. 
4400 W. 31st Street 

Project 

350' EEI SSTA SELF SUPPORTING TOWER 

Date 

15:47:44 01/06/17  

Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
1.2 Dead+1.6 Wind 330 deg - 
No Ice 

136669.29 -55740.43 -96545.26 -15610123.80 9006619.84 -5516.09

0.9 Dead+1.6 Wind 330 deg - 
No Ice 

102501.97 -55740.43 -96545.26 -15588090.86 8995385.64 -5533.45

1.2 Dead+1.0 Ice+1.0 Temp 340757.30 0.00 0.00 -15842.22 9037.69 0.21
1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp 

340757.30 0.00 -24459.50 -4210791.65 9136.61 -629.08

1.2 Dead+1.0 Wind 30 deg+1.0 
Ice+1.0 Temp 

340757.30 11820.39 -20473.52 -3555771.18 -2034368.96 -2027.40

1.2 Dead+1.0 Wind 60 deg+1.0 
Ice+1.0 Temp 

340757.30 20237.18 -11683.94 -2041916.43 -3499294.34 -2883.09

1.2 Dead+1.0 Wind 90 deg+1.0 
Ice+1.0 Temp 

340757.30 23640.78 -0.00 -16326.39 -4077871.83 -2966.84

1.2 Dead+1.0 Wind 120 
deg+1.0 Ice+1.0 Temp 

340757.30 21182.55 12229.75 2080914.44 -3623385.41 -2256.13

1.2 Dead+1.0 Wind 150 
deg+1.0 Ice+1.0 Temp 

340757.30 11820.39 20473.52 3523135.31 -2034366.16 -938.36

1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

340757.30 0.00 23367.88 4034870.79 9137.08 628.71

1.2 Dead+1.0 Wind 210 
deg+1.0 Ice+1.0 Temp 

340757.30 -11820.39 20473.52 3523135.78 2052640.25 2027.41

1.2 Dead+1.0 Wind 240 
deg+1.0 Ice+1.0 Temp 

340757.30 -21182.55 12229.75 2080915.11 3641659.44 2885.22

1.2 Dead+1.0 Wind 270 
deg+1.0 Ice+1.0 Temp 

340757.30 -23640.78 -0.00 -16325.53 4096145.46 2966.84

1.2 Dead+1.0 Wind 300 
deg+1.0 Ice+1.0 Temp 

340757.30 -20237.18 -11683.94 -2041915.74 3517567.63 2254.39

1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

340757.30 -11820.39 -20473.52 -3555770.81 2052641.96 938.36

Dead+Wind 0 deg - Service 113891.07 0.00 -29052.36 -4644430.97 1350.35 -2046.61
Dead+Wind 30 deg - Service 113891.07 13463.87 -23320.11 -3775383.07 -2172098.26 -2208.19
Dead+Wind 60 deg - Service 113891.07 22706.79 -13109.77 -2136534.57 -3680412.64 -1785.99
Dead+Wind 90 deg - Service 113891.07 26927.74 -0.00 -10872.23 -4345540.20 -886.81
Dead+Wind 120 deg - Service 113891.07 25160.08 14526.18 2305915.29 -4011433.95 257.81
Dead+Wind 150 deg - Service 113891.07 13463.87 23320.11 3753653.51 -2172089.99 1335.91
Dead+Wind 180 deg - Service 113891.07 0.00 26219.54 4240466.87 1351.14 2045.78
Dead+Wind 210 deg - Service 113891.07 -13463.87 23320.11 3753652.28 2174792.11 2208.18
Dead+Wind 240 deg - Service 113891.07 -25160.08 14526.18 2305914.37 4014133.72 1788.80
Dead+Wind 270 deg - Service 113891.07 -26927.74 -0.00 -10871.53 4348238.51 886.80
Dead+Wind 300 deg - Service 113891.07 -22706.79 -13109.77 -2136532.74 3683111.11 -259.79
Dead+Wind 330 deg - Service 113891.07 -13463.87 -23320.11 -3775381.07 2174798.37 -1335.88
  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -113891.07 0.00 -0.00 113891.07 -0.00 0.000% 
2 0.00 -136669.29 -120276.77 -0.00 136669.29 120276.77 0.000% 
3 0.00 -102501.97 -120276.77 -0.00 102501.97 120276.78 0.000% 
4 55740.43 -136669.29 -96545.26 -55740.43 136669.29 96545.26 0.000% 
5 55740.43 -102501.97 -96545.26 -55740.43 102501.97 96545.26 0.000% 
6 94006.10 -136669.29 -54274.45 -94006.10 136669.29 54274.45 0.000% 
7 94006.10 -102501.97 -54274.45 -94006.10 102501.97 54274.45 0.000% 
8 111480.86 -136669.29 0.00 -111480.86 136669.29 0.00 0.000% 
9 111480.86 -102501.97 0.00 -111480.86 102501.97 0.00 0.000% 
10 104162.74 -136669.29 60138.38 -104162.74 136669.29 -60138.38 0.000% 
11 104162.74 -102501.97 60138.38 -104162.75 102501.97 -60138.39 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

12 55740.43 -136669.29 96545.26 -55740.43 136669.29 -96545.26 0.000% 
13 55740.43 -102501.97 96545.26 -55740.43 102501.97 -96545.26 0.000% 
14 0.00 -136669.29 108548.89 -0.00 136669.29 -108548.89 0.000% 
15 0.00 -102501.97 108548.89 -0.00 102501.97 -108548.89 0.000% 
16 -55740.43 -136669.29 96545.26 55740.43 136669.29 -96545.26 0.000% 
17 -55740.43 -102501.97 96545.26 55740.43 102501.97 -96545.26 0.000% 
18 -104162.74 -136669.29 60138.38 104162.74 136669.29 -60138.38 0.000% 
19 -104162.74 -102501.97 60138.38 104162.75 102501.97 -60138.39 0.000% 
20 -111480.86 -136669.29 0.00 111480.86 136669.29 0.00 0.000% 
21 -111480.86 -102501.97 0.00 111480.86 102501.97 0.00 0.000% 
22 -94006.10 -136669.29 -54274.45 94006.10 136669.29 54274.45 0.000% 
23 -94006.10 -102501.97 -54274.45 94006.10 102501.97 54274.45 0.000% 
24 -55740.43 -136669.29 -96545.26 55740.43 136669.29 96545.26 0.000% 
25 -55740.43 -102501.97 -96545.26 55740.43 102501.97 96545.26 0.000% 
26 0.00 -340757.36 0.00 -0.00 340757.30 -0.00 0.000% 
27 0.00 -340757.36 -24459.57 -0.00 340757.30 24459.50 0.000% 
28 11820.43 -340757.36 -20473.58 -11820.39 340757.30 20473.52 0.000% 
29 20237.23 -340757.36 -11683.97 -20237.18 340757.30 11683.94 0.000% 
30 23640.85 -340757.36 0.00 -23640.78 340757.30 0.00 0.000% 
31 21182.61 -340757.36 12229.78 -21182.55 340757.30 -12229.75 0.000% 
32 11820.43 -340757.36 20473.58 -11820.39 340757.30 -20473.52 0.000% 
33 0.00 -340757.36 23367.95 -0.00 340757.30 -23367.88 0.000% 
34 -11820.43 -340757.36 20473.58 11820.39 340757.30 -20473.52 0.000% 
35 -21182.61 -340757.36 12229.78 21182.55 340757.30 -12229.75 0.000% 
36 -23640.85 -340757.36 0.00 23640.78 340757.30 0.00 0.000% 
37 -20237.23 -340757.36 -11683.97 20237.18 340757.30 11683.94 0.000% 
38 -11820.43 -340757.36 -20473.58 11820.39 340757.30 20473.52 0.000% 
39 0.00 -113891.07 -29052.36 -0.00 113891.07 29052.36 0.000% 
40 13463.87 -113891.07 -23320.11 -13463.87 113891.07 23320.11 0.000% 
41 22706.79 -113891.07 -13109.77 -22706.79 113891.07 13109.77 0.000% 
42 26927.74 -113891.07 -0.00 -26927.74 113891.07 0.00 0.000% 
43 25160.08 -113891.07 14526.18 -25160.08 113891.07 -14526.18 0.000% 
44 13463.87 -113891.07 23320.11 -13463.87 113891.07 -23320.11 0.000% 
45 0.00 -113891.07 26219.54 -0.00 113891.07 -26219.54 0.000% 
46 -13463.87 -113891.07 23320.11 13463.87 113891.07 -23320.11 0.000% 
47 -25160.08 -113891.07 14526.18 25160.08 113891.07 -14526.18 0.000% 
48 -26927.74 -113891.07 -0.00 26927.74 113891.07 0.00 0.000% 
49 -22706.79 -113891.07 -13109.77 22706.79 113891.07 13109.77 0.000% 
50 -13463.87 -113891.07 -23320.11 13463.87 113891.07 23320.11 0.000% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 4 0.00000001 0.00000001 
3 Yes 4 0.00000001 0.00000001 
4 Yes 4 0.00000001 0.00000054 
5 Yes 4 0.00000001 0.00000051 
6 Yes 4 0.00000001 0.00000001 
7 Yes 4 0.00000001 0.00000001 
8 Yes 4 0.00000001 0.00000047 
9 Yes 4 0.00000001 0.00000046 
10 Yes 4 0.00000001 0.00000001 
11 Yes 4 0.00000001 0.00000001 
12 Yes 4 0.00000001 0.00000035 
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13 Yes 4 0.00000001 0.00000039 
14 Yes 4 0.00000001 0.00000001 
15 Yes 4 0.00000001 0.00000001 
16 Yes 4 0.00000001 0.00000053 
17 Yes 4 0.00000001 0.00000050 
18 Yes 4 0.00000001 0.00000001 
19 Yes 4 0.00000001 0.00000001 
20 Yes 4 0.00000001 0.00000047 
21 Yes 4 0.00000001 0.00000046 
22 Yes 4 0.00000001 0.00000001 
23 Yes 4 0.00000001 0.00000001 
24 Yes 4 0.00000001 0.00000035 
25 Yes 4 0.00000001 0.00000039 
26 Yes 4 0.00000001 0.00000534 
27 Yes 4 0.00000001 0.00001197 
28 Yes 4 0.00000001 0.00001196 
29 Yes 4 0.00000001 0.00001198 
30 Yes 4 0.00000001 0.00001191 
31 Yes 4 0.00000001 0.00001188 
32 Yes 4 0.00000001 0.00001183 
33 Yes 4 0.00000001 0.00001186 
34 Yes 4 0.00000001 0.00001182 
35 Yes 4 0.00000001 0.00001185 
36 Yes 4 0.00000001 0.00001187 
37 Yes 4 0.00000001 0.00001194 
38 Yes 4 0.00000001 0.00001194 
39 Yes 4 0.00000001 0.00000001 
40 Yes 4 0.00000001 0.00000001 
41 Yes 4 0.00000001 0.00000001 
42 Yes 4 0.00000001 0.00000001 
43 Yes 4 0.00000001 0.00000001 
44 Yes 4 0.00000001 0.00000001 
45 Yes 4 0.00000001 0.00000001 
46 Yes 4 0.00000001 0.00000001 
47 Yes 4 0.00000001 0.00000001 
48 Yes 4 0.00000001 0.00000001 
49 Yes 4 0.00000001 0.00000001 
50 Yes 4 0.00000001 0.00000001 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 350 - 340 12.333 39 0.4108 0.0244 
T2 340 - 320 11.475 39 0.4085 0.0236 
T3 320 - 300 9.814 39 0.3705 0.0095 
T4 300 - 280 8.345 39 0.3219 0.0073 
T5 280 - 260 7.046 39 0.2855 0.0039 
T6 260 - 240 5.912 39 0.2443 0.0033 
T7 240 - 220 4.934 39 0.2108 0.0026 
T8 220 - 200 4.079 39 0.1879 0.0024 
T9 200 - 180 3.322 39 0.1642 0.0019 

T10 180 - 160 2.663 39 0.1396 0.0015 
T11 160 - 140 2.087 39 0.1219 0.0012 
T12 140 - 120 1.591 39 0.1034 0.0010 
T13 120 - 100 1.172 39 0.0843 0.0008 
T14 100 - 80 0.822 39 0.0683 0.0007 
T15 80 - 60 0.541 39 0.0518 0.0005 
T16 60 - 40 0.330 39 0.0363 0.0004 
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FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T17 40 - 20 0.170 39 0.0245 0.0002 
T18 20 - 0 0.056 39 0.0124 0.0001 

      
  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
350.00 Flash Beacon Lighting 39 12.333 0.4108 0.0244 208059 
347.00 DB810KE-XT 39 12.075 0.4110 0.0246 208059 
341.00 Andrew 8' w/Radome 39 11.561 0.4093 0.0240 108950 
321.00 DS8A10F36U-D 39 9.893 0.3730 0.0096 20032 
310.00 Andrew 10' w/Radome 39 9.055 0.3453 0.0086 23819 
298.00 DB809KE-SY 39 8.208 0.3178 0.0069 31479 
277.00 DB809KE-SY 39 6.865 0.2797 0.0038 28450 
264.00 Obtruction Lights 39 6.125 0.2525 0.0034 29258 
212.00 20' 8 Bay Di-Pole 39 3.764 0.1789 0.0022 49610 
200.00 (3) 14' EEI T-FRAMES SS 39 3.322 0.1642 0.0019 46237 
175.00 Mid-Level Strobe 39 2.511 0.1347 0.0014 61135 
161.20 Andrew 4' w/Radome 39 2.119 0.1229 0.0012 58685 
160.00 P3F-52 39 2.087 0.1219 0.0012 58638 
105.00 3' HP Dish 39 0.904 0.0722 0.0007 71826 
88.00 Obtruction Lights 39 0.645 0.0585 0.0006 65823 
85.00 LCOM 2425HG 39 0.605 0.0560 0.0006 64407 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 350 - 340 50.908 2 1.6933 0.1010 
T2 340 - 320 47.360 2 1.6842 0.0978 
T3 320 - 300 40.501 2 1.5268 0.0394 
T4 300 - 280 34.449 2 1.3264 0.0303 
T5 280 - 260 29.095 2 1.1763 0.0162 
T6 260 - 240 24.419 2 1.0074 0.0135 
T7 240 - 220 20.386 2 0.8699 0.0110 
T8 220 - 200 16.856 2 0.7754 0.0099 
T9 200 - 180 13.730 2 0.6780 0.0078 

T10 180 - 160 11.008 2 0.5768 0.0061 
T11 160 - 140 8.627 2 0.5038 0.0048 
T12 140 - 120 6.580 2 0.4273 0.0041 
T13 120 - 100 4.848 2 0.3483 0.0035 
T14 100 - 80 3.402 2 0.2822 0.0029 
T15 80 - 60 2.239 2 0.2140 0.0022 
T16 60 - 40 1.367 2 0.1502 0.0016 
T17 40 - 20 0.706 2 0.1013 0.0010 
T18 20 - 0 0.234 2 0.0514 0.0004 
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 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
350.00 Flash Beacon Lighting 2 50.908 1.6933 0.1010 62326 
347.00 DB810KE-XT 2 49.842 1.6938 0.1020 62326 
341.00 Andrew 8' w/Radome 2 47.714 1.6871 0.0993 31820 
321.00 DS8A10F36U-D 2 40.827 1.5371 0.0398 4982 
310.00 Andrew 10' w/Radome 2 37.373 1.4221 0.0358 5827 
298.00 DB809KE-SY 2 33.885 1.3097 0.0286 7638 
277.00 DB809KE-SY 2 28.350 1.1523 0.0156 6936 
264.00 Obtruction Lights 2 25.300 1.0409 0.0140 7139 
212.00 20' 8 Bay Di-Pole 2 15.557 0.7382 0.0092 12061 
200.00 (3) 14' EEI T-FRAMES SS 2 13.730 0.6780 0.0078 11256 
175.00 Mid-Level Strobe 2 10.382 0.5565 0.0058 14843 
161.20 Andrew 4' w/Radome 2 8.761 0.5080 0.0048 14208 
160.00 P3F-52 2 8.627 0.5038 0.0048 14195 
105.00 3' HP Dish 2 3.737 0.2984 0.0030 17398 
88.00 Obtruction Lights 2 2.668 0.2417 0.0025 15934 
85.00 LCOM 2425HG 2 2.501 0.2313 0.0023 15588 

  
 
 

 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load per

Bolt 
lb 

Allowable
Load 

lb 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 350 Diagonal A325N 0.6250 1 1818.27 6855.47 0.265  1 Member Block 
Shear 

    Top Girt A325N 0.6250 1 68.52 6855.47 0.010  1 Member Block 
Shear 

T2 340 Leg A325N 1.0000 3 2832.31 53014.40 0.053  1 Bolt Tension 

    Diagonal A325N 0.6250 1 4175.19 9140.63 0.457  1 Member Block 
Shear 

T3 320 Leg A325N 1.0000 3 12131.60 53014.40 0.229  1 Bolt Tension 

    Diagonal A325N 0.6250 1 4336.39 9140.63 0.474  1 Member Block 
Shear 

T4 300 Leg A325N 1.0000 6 10372.30 53014.40 0.196  1 Bolt Tension 

    Diagonal A325N 0.7500 1 4416.06 8124.61 0.544  1 Member Block 
Shear 

T5 280 Leg A325N 1.0000 6 15184.40 53014.40 0.286  1 Bolt Tension 

    Diagonal A325N 0.7500 1 5016.95 10163.70 0.494  1 Member Block 
Shear 

T6 260 Leg A325N 1.0000 6 19623.70 53014.40 0.370  1 Bolt Tension 

    Diagonal A325N 0.7500 1 5557.43 11183.20 0.497  1 Member Block 
Shear 

T7 240 Leg A325N 1.1250 6 24179.40 67096.30 0.360  1 Bolt Tension 

    Diagonal A325N 0.7500 1 6824.47 14910.90 0.458  1 Member Block 
Shear 

T8 220 Leg A325N 1.1250 9 18908.80 67096.30 0.282  1 Bolt Tension 

    Diagonal A325N 0.7500 1 8098.96 17892.40 0.453  1 Bolt Shear 

T9 200 Leg A325N 1.1250 9 21871.50 67096.30 0.326  1 Bolt Tension 
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Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load per

Bolt 
lb 

Allowable
Load 

lb 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

    Diagonal A325N 0.7500 1 10307.00 17892.40 0.576  1 Bolt Shear 

T10 180 Leg A325N 1.2500 9 25207.00 82835.00 0.304  1 Bolt Tension 

    Diagonal A325N 0.8750 1 11052.90 17962.50 0.615  1 Member Block 
Shear 

T11 160 Leg A325N 1.2500 12 21480.50 82835.00 0.259  1 Bolt Tension 

    Diagonal A325N 0.8750 1 12797.60 24353.50 0.525  1 Bolt Shear 

T12 140 Leg A325N 1.2500 12 24169.10 82835.00 0.292  1 Bolt Tension 

    Diagonal A325N 0.8750 1 14169.00 24353.50 0.582  1 Bolt Shear 

T13 120 Leg A325N 1.2500 12 26913.30 82835.00 0.325  1 Bolt Tension 

    Diagonal A325N 0.8750 1 15623.80 24353.50 0.642  1 Bolt Shear 

T14 100 Leg A325N 1.2500 12 29718.80 82835.00 0.359  1 Bolt Tension 

    Diagonal A325N 1.0000 1 17208.70 31808.60 0.541  1 Bolt Shear 

T15 80 Leg A325N 1.2500 12 32584.10 82835.00 0.393  1 Bolt Tension 

    Diagonal A325N 1.0000 1 19056.20 31808.60 0.599  1 Bolt Shear 

T16 60 Leg A325N 1.2500 12 35489.00 82835.00 0.428  1 Bolt Tension 

    Diagonal A325N 1.0000 1 20416.60 31808.60 0.642  1 Bolt Shear 

T17 40 Leg A325N 1.2500 12 38406.80 82835.00 0.464  1 Bolt Tension 

    Diagonal A325N 1.0000 1 21777.40 31808.60 0.685  1 Bolt Shear 

T18 20 Leg A325N 1.2500 12 41345.10 82835.00 0.499  1 Bolt Tension 

    Diagonal A325N 1.1250 1 23765.80 40257.80 0.590  1 Bolt Shear 

                      
 
 
 

 Compression Checks   
 
 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 350 - 340 P2.5x.203 10.00 5.00 63.3 

K=1.00 
1.7040 -4983.38 57192.30 0.087 1  

T2 340 - 320 P2.5x.203 20.00 5.00 63.3 
K=1.00 

1.7040 -32915.70 57192.30 0.576 1  

T3 320 - 300 P3.5x.226 20.03 5.01 45.0 
K=1.00 

2.6795 -61643.50 104013.00 0.593 1  

T4 300 - 280 P5x.258 20.03 5.01 32.0 
K=1.00 

4.2999 -93296.80 179533.00 0.520 1  

T5 280 - 260 P5x.258 20.03 6.68 42.7 
K=1.00 

4.2999 -122487.00 169374.00 0.723 1  

T6 260 - 240 P6x.28 20.03 6.68 35.7 
K=1.00 

5.5813 -152350.00 228832.00 0.666 1  

T7 240 - 220 P8x.322 20.03 10.02 40.9 8.3993 -179447.00 334425.00 0.537 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
K=1.00 

T8 220 - 200 P8x.322 20.03 10.02 40.9 
K=1.00 

8.3993 -210036.00 334425.00 0.628 1  

T9 200 - 180 P8x.322 20.03 10.02 40.9 
K=1.00 

8.3993 -245892.00 334426.00 0.735 1  

T10 180 - 160 P10x.365 20.03 10.02 32.7 
K=1.00 

11.9083 -282790.00 495535.00 0.571 1  

T11 160 - 140 P10x.365 20.03 10.02 32.7 
K=1.00 

11.9083 -322092.00 495536.00 0.650 1  

T12 140 - 120 P10x.365 20.03 10.02 32.7 
K=1.00 

11.9083 -362535.00 495536.00 0.732 1  

T13 120 - 100 P12x.375 20.03 10.02 27.5 
K=1.00 

14.5790 -404994.00 620863.00 0.652 1  

T14 100 - 80 P12x.375 20.03 10.02 27.5 
K=1.00 

14.5790 -448939.00 620863.00 0.723 1  

T15 80 - 60 P14x.375 20.03 10.02 24.9 
K=1.00 

16.0516 -494912.00 690202.00 0.717 1  

T16 60 - 40 P14x.5 20.03 10.02 25.2 
K=1.00 

21.2057 -542357.00 911080.00 0.595 1  

T17 40 - 20 P14x.5 20.03 10.02 25.2 
K=1.00 

21.2057 -590639.00 911081.00 0.648 1  

T18 20 - 0 P14x.5 20.03 10.02 25.2 
K=1.00 

21.2057 -639796.00 911080.00 0.702 1  

                    
 
1 P u  / φPn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 350 - 340 L1 3/4x1 3/4x3/16 7.11 3.24 114.9 

K=1.02 
0.6211 -1879.00 10043.80 0.187 1  

T2 340 - 320 L1 3/4x1 3/4x1/4 7.11 3.24 115.4 
K=1.01 

0.8125 -4429.93 13056.50 0.339 1  

T3 320 - 300 L1 3/4x1 3/4x1/4 8.42 4.01 141.1 
K=1.00 

0.8125 -4346.15 9223.88 0.471 1  

T4 300 - 280 L2x2x3/16 10.08 4.75 144.6 
K=1.00 

0.7150 -4456.69 7719.91 0.577 1  

T5 280 - 260 L2 1/2x2 1/2x3/16 12.56 6.03 146.2 
K=1.00 

0.9020 -5170.39 9528.14 0.543 1  

T6 260 - 240 L3x3x3/16 14.26 6.84 137.7 
K=1.00 

1.0900 -5680.28 12987.20 0.437 1  

T7 240 - 220 L3x3x1/4 17.55 8.47 171.7 
K=1.00 

1.4400 -7000.78 11034.30 0.634 1  

T8 220 - 200 L3 1/2x3 1/2x1/4 19.20 9.30 160.9 
K=1.00 

1.6900 -8098.96 14754.20 0.549 1  

T9 200 - 180 L3 1/2x3 1/2x5/16 20.91 10.16 176.7 
K=1.00 

2.0900 -10307.00 15124.40 0.681 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T10 180 - 160 L4x4x1/4 22.66 10.92 164.8 

K=1.00 
1.9400 -11325.80 16132.90 0.702 1  

T11 160 - 140 L4x4x3/8 24.45 11.81 179.9 
K=1.00 

2.8600 -12797.60 19961.60 0.641 1  

T12 140 - 120 L5x5x5/16 26.25 12.72 153.6 
K=1.00 

3.0300 -14169.00 29022.10 0.488 1  

T13 120 - 100 L5x5x5/16 28.09 13.55 163.6 
K=1.00 

3.0300 -15623.80 25572.90 0.611 1  

T14 100 - 80 L5x5x3/8 29.94 14.46 175.3 
K=1.00 

3.6100 -17208.70 26546.30 0.648 1  

T15 80 - 60 L5x5x1/2 31.80 15.34 187.2 
K=1.00 

4.7500 -19056.20 30605.80 0.623 1  

T16 60 - 40 L6x6x3/8 33.68 16.28 164.2 
K=1.00 

4.3600 -20416.60 36544.30 0.559 1  

T17 40 - 20 L6x6x3/8 35.57 17.22 173.7 
K=1.00 

4.3600 -21777.40 32648.20 0.667 1  

T18 20 - 0 L6x6x1/2 37.47 18.15 184.6 
K=1.00 

5.7500 -23765.80 38110.20 0.624 1  

                    
 
1 P u  / φPn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 350 - 340 L1 3/4x1 3/4x3/16 5.05 4.52 158.0 

K=1.00 
0.6211 -101.18 5623.90 0.018 1  

                    
 
1 P u  / φPn controls 
 
 

 Tension Checks   
 
 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 350 - 340 P2.5x.203 10.00 5.00 63.3 1.7040 3185.37 76682.30 0.042 1  

T2 340 - 320 P2.5x.203 20.00 5.00 63.3 1.7040 29436.50 76682.30 0.384 1  

T3 320 - 300 P3.5x.226 20.03 5.01 45.0 2.6795 55149.00 120579.00 0.457 1  

T4 300 - 280 P5x.258 20.03 5.01 32.0 4.2999 83465.50 193494.00 0.431 1  
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EJH 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 

T5 280 - 260 P5x.258 20.03 6.68 42.7 4.2999 109034.00 193494.00 0.564 1  

T6 260 - 240 P6x.28 20.03 6.68 35.7 5.5813 134838.00 251161.00 0.537 1  

T7 240 - 220 P8x.322 20.03 10.02 40.9 8.3993 157739.00 377967.00 0.417 1  

T8 220 - 200 P8x.322 20.03 10.02 40.9 8.3993 182830.00 377967.00 0.484 1  

T9 200 - 180 P8x.322 20.03 10.02 40.9 8.3993 211512.00 377967.00 0.560 1  

T10 180 - 160 P10x.365 20.03 10.02 32.7 11.9083 242039.00 535873.00 0.452 1  

T11 160 - 140 P10x.365 20.03 10.02 32.7 11.9083 273847.00 535873.00 0.511 1  

T12 140 - 120 P10x.365 20.03 10.02 32.7 11.9083 306337.00 535873.00 0.572 1  

T13 120 - 100 P12x.375 20.03 10.02 27.5 14.5790 339565.00 656053.00 0.518 1  

T14 100 - 80 P12x.375 20.03 10.02 27.5 14.5790 373763.00 656053.00 0.570 1  

T15 80 - 60 P14x.375 20.03 10.02 24.9 16.0516 408242.00 722321.00 0.565 1  

T16 60 - 40 P14x.5 20.03 10.02 25.2 21.2057 443240.00 954259.00 0.464 1  

T17 40 - 20 P14x.5 20.03 10.02 25.2 21.2057 478564.00 954259.00 0.502 1  

T18 20 - 0 P14x.5 20.03 10.02 25.2 21.2057 513045.00 954259.00 0.538 1  

                    
 
1 P u  / φPn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 350 - 340 L1 3/4x1 3/4x3/16 7.11 3.24 75.7 0.3604 1818.27 15675.30 0.116 1  

T2 340 - 320 L1 3/4x1 3/4x1/4 7.11 3.24 76.8 0.4688 4175.19 20390.60 0.205 1  

T3 320 - 300 L1 3/4x1 3/4x1/4 8.03 3.82 90.0 0.4688 4336.39 20390.60 0.213 1  

T4 300 - 280 L2x2x3/16 9.66 4.54 91.5 0.4132 4416.06 17974.30 0.246 1  

T5 280 - 260 L2 1/2x2 1/2x3/16 12.56 6.03 95.6 0.5535 5016.95 24075.20 0.208 1  

T6 260 - 240 L3x3x3/16 14.26 6.84 89.5 0.6945 5557.43 30208.70 0.184 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T7 240 - 220 L3x3x1/4 17.55 8.47 111.4 0.9159 6824.47 39843.30 0.171 1  

T8 220 - 200 L3 1/2x3 1/2x1/4 19.20 9.30 104.3 1.1034 7876.07 47999.50 0.164 1  

T9 200 - 180 L3 1/2x3 1/2x5/16 20.91 10.16 114.7 1.3624 10086.40 59265.40 0.170 1  

T10 180 - 160 L4x4x1/4 22.66 10.92 106.6 1.2675 11052.90 55136.30 0.200 1  

T11 160 - 140 L4x4x3/8 24.45 11.81 117.1 1.8637 12590.10 81073.10 0.155 1  

T12 140 - 120 L5x5x5/16 26.25 12.72 98.7 2.0381 13887.20 88658.40 0.157 1  

T13 120 - 100 L5x5x5/16 28.09 13.55 105.0 2.0381 15272.20 88658.40 0.172 1  

T14 100 - 80 L5x5x3/8 29.94 14.46 112.8 2.3911 16822.20 104013.00 0.162 1  

T15 80 - 60 L5x5x1/2 31.80 15.34 121.1 3.1406 18825.40 136617.00 0.138 1  

T16 60 - 40 L6x6x3/8 33.68 16.28 105.2 2.9536 20064.80 128481.00 0.156 1  

T17 40 - 20 L6x6x3/8 35.57 17.22 111.3 2.9536 21178.00 128481.00 0.165 1  

T18 20 - 0 L6x6x1/2 37.47 18.15 118.6 3.8438 23238.60 167203.00 0.139 1  

                    
 
1 P u  / φPn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 
 

ft 

Kl/r 
 

A 
 

in2 

Pu 

 
lb 

φPn 
 

lb 

Ratio 
Pu 

φPn 
T1 350 - 340 L1 3/4x1 3/4x3/16 5.05 4.52 107.6 0.3604 68.52 15675.30 0.004 1  

                    
 
1 P u  / φPn controls 
 
 

 Section Capacity Table 
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Size Critical

Element 
P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

T1 350 - 340 Leg P2.5x.203 2 -4983.38 57192.30 8.7 Pass  
    Diagonal L1 3/4x1 3/4x3/16 7 -1879.00 10043.80 18.7 Pass  
    Top Girt L1 3/4x1 3/4x3/16 6 -101.18 5623.90 1.8 Pass  

T2 340 - 320 Leg P2.5x.203 21 -32915.70 57192.30 57.6 Pass  
    Diagonal L1 3/4x1 3/4x1/4 25 -4429.93 13056.50 33.9 Pass  

T3 320 - 300 Leg P3.5x.226 46 -61643.50 104013.00 59.3 Pass  
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Yankton, SD 
Phone: (605) 665-7532 
FAX: (605) 665-9780 

Client 

ALLIANT - RICHARD GRACE 
Designed by 

EJH 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

øPallow 
lb 

% 
Capacity 

Pass 
Fail 

    Diagonal L1 3/4x1 3/4x1/4 50 -4346.15 9223.88 47.1 Pass  
T4 300 - 280 Leg P5x.258 75 -93296.80 179533.00 52.0 Pass  

    Diagonal L2x2x3/16 76 -4456.69 7719.91 57.7 Pass  
T5 280 - 260 Leg P5x.258 102 -122487.00 169374.00 72.3 Pass  

    Diagonal L2 1/2x2 1/2x3/16 108 -5170.39 9528.14 54.3 Pass  
T6 260 - 240 Leg P6x.28 123 -152350.00 228832.00 66.6 Pass  

    Diagonal L3x3x3/16 129 -5680.28 12987.20 43.7 Pass  
T7 240 - 220 Leg P8x.322 144 -179447.00 334425.00 53.7 Pass  

    Diagonal L3x3x1/4 150 -7000.78 11034.30 63.4 Pass  
T8 220 - 200 Leg P8x.322 159 -210036.00 334425.00 62.8 Pass  

    Diagonal L3 1/2x3 1/2x1/4 165 -8098.96 14754.20 54.9 Pass  
T9 200 - 180 Leg P8x.322 174 -245892.00 334426.00 73.5 Pass  

    Diagonal L3 1/2x3 1/2x5/16 180 -10307.00 15124.40 68.1 Pass  
T10 180 - 160 Leg P10x.365 189 -282790.00 495535.00 57.1 Pass  

    Diagonal L4x4x1/4 195 -11325.80 16132.90 70.2 Pass  
T11 160 - 140 Leg P10x.365 204 -322092.00 495536.00 65.0 Pass  

    Diagonal L4x4x3/8 210 -12797.60 19961.60 64.1 Pass  
T12 140 - 120 Leg P10x.365 219 -362535.00 495536.00 73.2 Pass  

    Diagonal L5x5x5/16 225 -14169.00 29022.10 48.8 Pass  
T13 120 - 100 Leg P12x.375 234 -404994.00 620863.00 65.2 Pass  

    Diagonal L5x5x5/16 240 -15623.80 25572.90 61.1 Pass  
T14 100 - 80 Leg P12x.375 249 -448939.00 620863.00 72.3 Pass  

    Diagonal L5x5x3/8 255 -17208.70 26546.30 64.8 Pass  
T15 80 - 60 Leg P14x.375 264 -494912.00 690202.00 71.7 Pass  

    Diagonal L5x5x1/2 270 -19056.20 30605.80 62.3 Pass  
T16 60 - 40 Leg P14x.5 279 -542357.00 911080.00 59.5 Pass  

    Diagonal L6x6x3/8 285 -20416.60 36544.30 55.9 Pass  
T17 40 - 20 Leg P14x.5 294 -590639.00 911081.00 64.8 Pass  

    Diagonal L6x6x3/8 300 -21777.40 32648.20 66.7 Pass  
T18 20 - 0 Leg P14x.5 309 -639796.00 911080.00 70.2 Pass  

    Diagonal L6x6x1/2 315 -23765.80 38110.20 62.4 Pass  
              Summary   
            Leg (T9) 73.5 Pass  
            Diagonal 

(T10) 
70.2 Pass  

            Top Girt 
(T1) 

1.8 Pass  

            Bolt Checks 68.5 Pass  
      RATING = 73.5 Pass  
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1. SCOPE 

This specification defines the requirements for a chain link fence to be furnished and installed at the 
location(s) specified on Attachment A(  ). 

2. USE OF EQUIVALENTS 
When equivalent equipment to the specified equipment is allowed, the manufacturer shall provide 
documentation regarding the design and operation of the proposed equivalent equipment with the review 
drawings to enable the company to determine the suitability of the substitute. 

3. CODES AND STANDARDS 
Chain link fence furnished under this specification shall meet the requirements of the latest revision of 
the following standards, unless stated otherwise in this specification.  If any of the requirements of this 
specification are in conflict with these standards, the manufacturer shall notify the company. 

a. American Society for Testing and Materials (ASTM) No. A123, Specification for Zinc (Hot-Dip 
Galvanized) Coatings on Iron and Steel Products. 

b. American Society for Testing and Materials (ASTM) No. A491, Specification for Aluminum-
Coated Steel Chain-Link Fence Fabric. 

c. American Society for Testing and Materials (ASTM) No. A525, Standard Specification for 
General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process. 

d. American Society for Testing and Materials (ASTM) No. A585, Specification for Aluminum-
Coated Steel Barbed Wire. 

e. American Society for Testing and Materials (ASTM) No. A824, Specification for Metallic-Coated 
Steel Marcelled Tension Wire for Use with Chain-Link Fence. 

f. American Society for Testing and Materials (ASTM) No. F626, Standard Specification for Fence 
Fittings. 

g. American Society for Testing and Materials (ASTM) No. F900, Standard Specification for 
Industrial and Commercial Swing Gates. 

h. American Society for Testing and Materials (ASTM) No. F1043, Standard Specification for 
Strength and Protective Coatings on Metal Industrial Chain Link Fence Framework. 

i. American Society for Testing and Materials (ASTM) No. F1083, Standard Specification for Pipe, 
Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence Structures. 

4. DRAWINGS AND SUPPLEMENTS 
The substation fence layout drawing(s) will accompany the Bid Quotation and/or the Purchase 
Order/Purchase Order Release. 

5. GENERAL 
The chain link fence is to include fence fabric, line posts, gate and terminal posts, top rails, gates, barbed 
wire extension arms, barbed wire, and associated hardware, such as fittings, latches, etc., and footings 
all as specified. 
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6. STOCK STATUS 

None. 

7. LOCATION 
The chain link fence shall be erected at the location as indicated on Attachment A() and/or the Purchase 
Order/Purchase Order Release. 

8. SCHEDULE 
The approximate installation dates shall be stated on the Attachment A() and/or the Purchase Order.  
The exact date of the installation to be determined by the Alliant Energy Construction Coordinator and 
the successful bidder. 

9. DESIGN AND MATERIALS 

a. Fence and Gate Fabric 
The fabric shall be 9 gauge wire woven in a 2 inch diamond mesh, aluminum coated by the hot-
dip process before weaving into the fabric, with a minimum of 0.4 ounces of aluminum per 
square foot of surface area.  The selvage at the top and bottom to be twisted and barbed.  The 
overall fabric height shall be 96 inches, manufactured in accordance with ASTM A-491.  The 
steel wire and coating shall conform to ASTM A-817. 

b. Barbed Wire 
The barbed wire, Type I, shall be formed of two strands of No. 12-1/2 gauge steel wires and 
include 14 gauge steel barbs in a 4 point pattern on 5 inch centers.  The coating on the 12-1/2 
gauge wires shall be a minimum 0.30 ounces of aluminum per square foot of wire surface per 
ASTM A-585.  The coating on the 14 gauge wires shall be a minimum 0.25 ounces of aluminum 
per square foot of wire surface per ASTM A-585.  The typical installation will consist of three 
parallel strands of barbed wire on angled barb arms.  Attachment A() will indicate when barbed 
wire is not required. 

c. Tension Wire 
The tension wire shall be 7 gauge Type I marcelled carbon steel, conforming to ASTM A-824.  
The coating shall be 0.40 ounces of aluminum per square foot of wire surface. 

d. Line Posts 
The line post shall be roll formed “C” section steel, 2.25 x 1.70 inch, 2.70 lbs. per foot or round 
post 2 IPS (2.375 inch OD) Type II at 3.12 lbs. per foot, conforming to the requirements of ASTM 
F-1043.  The coating to be either 4.0 ounces per square foot of galfan (zinc) alloy per ASTM A-
525, or 2.0 ounces per square foot of zinc, hot-dip galvanized per ASTM A-123.  The line posts 
shall be of sufficient length to be driven to a minimum depth of 4 feet.  The first line post from a 
terminal or gatepost shall be of sufficient length to be embedded in concrete per Figure 3.  Line 
posts shall be evenly spaced on maximum 10-foot centers. 

e. Terminal Posts 
The terminal posts shall be round post, 2-1/2 IPS (2.875 inch OD) Type II at 4.64 lbs. per foot 
conforming to ASTM F-1043.  The coating to be either 4.0 ounces per square foot of galfan 
(zinc) alloy per ASTM A-525, or 2.0 ounces per square foot of zinc, hot-dip galvanized per ASTM 
A-123. The terminal posts shall be of sufficient length to be embedded in concrete per Figure 3, 
Fence Foundation Drawing. 
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f. Swing Gate Posts 

The swing gateposts shall be round post, 3-1/2 IPS (4 inch OD) Type II at 6.56 lbs. per foot, for 
gates up to 26-foot opening, conforming to ASTM F-1043.  The coating to be either 4.0 ounces 
per square foot of galfan (zinc) alloy per ASTM A-525, or 2.0 ounces per square foot of zinc, hot-
dip galvanized per ASTM A-123. The swing gateposts shall be of sufficient length to be 
embedded in concrete per Figure 3, Fence Foundation Drawing.  Positioning of the gateposts is 
critical, as the completed gate installation shall have no more than a 4 inch opening between the 
gates. 

g. Gate Hinges 
Gate hinges shall be of the Bull Dog style with three installed on each gate.  The upper hinge to 
be placed at the top of the gate frame to support the gate, the bottom hinge to be placed above 
the lower gate frame member, and the third hinge centered.  The hinges shall not twist or turn 
under the full swing of the gate.  The hinge shall be designed to provide a maximum opening 
between the gatepost and the frame of the gate of 3”. 

h. Gate Frames 
Gate frames and bracing shall be constructed of 1-1/2 IPS (1.90 inch OD) Type I or Type II 
galvanized round steel pipe and conform to ASTM F900, 2.72 lbs. per ft. per ASTM F1083 or 
2.28 lbs. per ft., per ASTM F1043.  The pipe frame shall be welded at each corner and brace 
member.  The welds shall be painted with zinc-based paint.  The standard gate frames are 8 ft. 
high by 10 ft. long and require a horizontal and vertical brace.  The end members of the gate 
frames shall be extended one foot above the top horizontal member to which 3 strands of barbed 
wire, uniformly spaced, shall be attached.  Each frame shall have 3/8-inch diameter adjustable 
truss rods.  Gates shall have a double drive industrial latch.  PL152, per Figure 1, and drop bar 
type hold backs per Figure 2.  The gate fabric shall be the same type as used in the fence 
construction.  The fabric shall be attached securely to the gate frame at intervals not exceeding 
14 inches. 

FIGURE 1 DOUBLE DRIVE INDUSTRIAL LATCH 
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i. Wicket Gate 

A 3 ft. wide by 6 ft. high wicket gate (also called step through gate) shall be placed in the main 
vehicular gate, located 1.5 feet above the bottom and at the latch end of the enclosing gate.  The 
frame shall consist of 1-1/2 IPS (1.9 inch OD) Type I or Type II galvanized round steel pipe, 
2.72 lbs. per ft., per ASTM F1083 or 2.28 lbs. per ft., per ASTM F1043.  The pipe frame shall be 
welded and the welds painted with zinc-based paint.  The wicket gate shall be supported on three 
pin type hinges with the center hinge mounted upside down.  The wicket gate latch shall be a 
PLW-152. 

j. Capacitor Bank Fence 
The capacitor bank fence, when required, will be constructed in accordance with this 
specification with these exceptions:  1) Fence height is 6 foot, no barbed wire is required;  2) 
Terminal and gate post are 2-1/2” IPS;  3) One 4 foot wide personnel gate with latch similar to 
wicket gate. 

k. Fence Panels 
The fence panel is to be constructed in accordance with paragraph 9.f and 9.h with these 
exceptions:  1) Two Bull Dog type hinges will be installed on both sides of the gate frame 
positioned as on the swing gates;  2) The gate latch will not be required.  The location and width 
of the fence panel(s) will be indicated on Attachment A.  The use of fence panels will be 
permitted when access to an area of the substation is not needed on a regular basis and can not 
be obtained from the entrance gate. 

l. Extension Arm 
The barbed wire extension arms, fabricated and galvanized per ASTM F626, shall extend at a 
45° angle such that the upper barbed wire is located approximately one foot outside of the fence 
line.  The arm shall be fitted with clips or other means for attaching three strands of barbed wire.  
The arm shall support a 250 lb. vertical load per ASTM F626.  The 3 barb 45° extension arms 
shall also be provided for the corner posts. 

m. Top and Brace Rail and Truss Rod 
Rails shall be 1-1/4 IPS (1.66 inch OD) Type II galvanized round steel pipe, 1.40 lbs. per ft., per 
ASTM F1043, Group IC with Type B external zinc coating and Type B or D internal zinc coating.  
The top rail shall be not less than 18 feet and shall be swedged for connecting lengths into a 
continuous run.  The top rail shall pass through intermediate post tops and be securely fastened 
to terminal posts.  The top rail in its final state should lie in a level plane between terminal posts.  
Brace rails shall be located at gate and terminal posts only, extending to the first line post, 
midway between the top rail and ground.  Truss rod, attaching brace and post, shall be 3/8-inch 
minimum diameter, fabricated and galvanized per ASTM F626. 

n. Fabric Ties 

1) Fabric shall be connected to: 

a) Line posts with 6 gauge wire ties every 14 inches. 

b) Top rails with 9 gauge wire ties every 24 inches. 

c) Terminal, corner, and gate posts by 1/4 x 3/4 inch galvanized tension bars tied 
to the post every 14 inches with 12 gauge by 7/8-inch wide galvanized steel 
bands and 5/16 inch diameter bolts and nuts. 

2) Ties, clips, tension bars and steel bands fabricated and installed per ASTM F626. 
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o. Fittings 

All fittings shall be steel fabricated and hot-dip zinc-coated per ASTM F626. 

p. Material Certification 
A Mill Certificate SHALL be provided on the galvanized and aluminized components. 

10. INSTALLATION 

a. Installation shall meet the requirements of ASTM F567. 

b. When required, post foundations shall be constructed per Fig. 3, Fence Foundation Drawing.  If 
the crushed rock is installed prior to fence installation, excavated material shall be prevented 
from contaminating the crushed rock and after the concrete has set, crushed rock shall be 
spread over the foundation and tamped in place. 

c. Driven line posts shall be driven to a depth of 4 feet. 

d. The fence fabric shall be installed so that as far as practical, there is no opening between the 
bottom of the fence fabric and the crushed rock.  The maximum opening allowed between the 
bottom of the fence fabric and the crushed rock is 1 inch.  The top of the fence shall be a straight 
line between terminals (i.e., "airline between terminals").   

e. A tension wire shall be installed and attached as close to the bottom of the fabric as possible, be 
taut and free of sag. 

f. Terminate the barb wire on all corner brackets 

g. The fence, including corners and gates, shall be placed in the location as staked by the 
Company surveyors and in accordance with the drawings.  Any discrepancy between the survey 
stakes and the drawings should be brought immediately to the attention of the Construction 
Coordinator. 

h. All excess fence materials shall be removed from the site at the completion of the installation. 

11. MISCELLANEOUS 

a. Specification inquiries shall be directed to the technical contact as shown on Attachment A(), 
purchasing and account inquiries shall be directed to the contact person indicated on the 
Request For Quote or Purchase Order, and installation and construction inquiries shall be 
directed to the Construction Coordinator. 

b. Fence found not in compliance with this specification will be rejected and credited, replaced or 
brought into full compliance at the supplier's expense. 
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FIGURE 2 - GATE WING DETAIL 

The standard design is for the gates to swing into the substation in which case the gate wing would be installed 
on the outside of each gate.  Should the gates need to swing to the outside of the substation, the gate wing would 
be installed on the inside of each gate. 
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FIGURE 3 - FENCE FOUNDATION DRAWING 

All corner, gate, and first line post each side of a terminal post shall have 12" dia. foundations.  The top 24 
inches shall be formed using a stovepipe or waxed cardboard Sonotube. 

 

(END) 
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Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177

Aeronautical Study No.
2016-ACE-5031-OE
Prior Study No.
2016-ACE-4176-OE
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Issued Date: 12/23/2016

John Einck
AlliantEnergy
1000 Main St; Suite 769
Dubuque, IA 52001-4723

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Tower Nevada
Location: Nevada, IA
Latitude: 42-02-08.14N NAD 83
Longitude: 93-23-21.30W
Heights: 1010 feet site elevation (SE)

365 feet above ground level (AGL)
1375 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure does not exceed obstruction standards and would not be a
hazard to air navigation provided the following condition(s), if any, is(are) met:

As a condition to this Determination, the structure is to be marked/lighted in accordance with FAA Advisory
circular 70/7460-1 L Change 1, Obstruction Marking and Lighting, a med-dual system - Chapters 4,8(M-
Dual),&12.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:

_____ At least 10 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)

This determination expires on 06/23/2018 unless:

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.

(b) extended, revised, or terminated by the issuing office.
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(c) the construction is subject to the licensing authority of the Federal Communications Commission
(FCC) and an application for a construction permit has been filed, as required by the FCC, within
6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is based, in part, on the foregoing description which includes specific coordinates , heights,
frequency(ies) and power . Any changes in coordinates , heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration , including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

A copy of this determination will be forwarded to the Federal Communications Commission (FCC) because the
structure is subject to their licensing authority.

If we can be of further assistance, please contact our office at (310) 725-6591. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2016-ACE-5031-OE.

Signature Control No: 311922495-313501819 ( DNE )
Tameria Burch
Technician

Attachment(s)
Frequency Data

cc: FCC
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Frequency Data for ASN 2016-ACE-5031-OE

LOW
FREQUENCY

HIGH
FREQUENCY

FREQUENCY
UNIT ERP

ERP
UNIT

851 866 MHz 500 W
952.6812 952.6812 MHz 38 dBm

6182 6213 MHz 68 dBm
10830 10840 MHz 55 dBm



 

 

515.239.5160  main 
515.509.5189  cell 
515.239.5404  fax 

515 Clark Ave. P.O. Box 811 
Ames, IA 50010 
www.CityofAmes.org 

Public Works 
Traffic 

January 30, 2017 
 
Snyder & Associates, Inc. 
Mike Schulte 
712-322-3202 Office 
515-669-1019 Mobile 
mlschulte@snyder-associates.com 
 
RE: Airport No Conflict Confirmation. 
 
Dear Mr. Schulte: 
 
The City of Ames has reviewed your request for the permitting and construction of a 350' tower 
located in the SE1/4 of the SE1/4 of Section 34, T84N, R22W, of the 5th P.M., of Story County, 
Iowa. The Ames Municipal Airport will have no issue with this tower. 
 
Sincerely, 
 
 
 
 
Damion Pregitzer, P.E. PTOE 
Traffic Engineer/Airport Manager 



 



 



 
  

Staff Report 
Story County  
Planning and Zoning Commission 

Date of Meeting: 
April 5, 2017 

Case Number CUP03-17 
Iowa Statewide Interoperable Communications System (ISICS) Tower 
- Conditional Use Permit 

 
Case Number VAR02-17 
Request for 313 foot variance to the required right-of-way setback 
for the tower (This item requires action by the Board of Adjustment 
only.) 

 
APPLICANT: Joe Coyle, Pyramid Network Services, LLC 
444 E. 74th Terrace, Kansas City, MO 64131 
On behalf of the  Iowa Statewide Interoperable Communications 
System (ISICS) Board and the State of Iowa Communications Network 

 
STAFF PROJECT MANAGER:  Emily Zandt, Planner 
 

SUMMARY:   This request is for a conditional use permit to allow 
the construction of a new 395’ lattice tower for the Iowa Statewide 
Interoperable Communication System (ISICS), which will give first 
responders the ability to communicate with each other on one single 
band in order to efficiently mobilize during times of emergency or 
disaster. There is an additional request to decrease the minimum 
setback requirement from the public right-of-way by 313’. Staff 
recommends the Planning and Zoning Commission recommend 
approval of the conditional use permit contingent on the Board of 
Adjustment approval of a compromise to allow the setback from the 
north edge of the US Highway 30 frontage road equal to or greater 
than 100% of the height of the tower.  
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Property Information 
 

PROPERTY OWNER 
State of Iowa Department of Transportation (IDOT) 
 

GENERAL PROPERTY LOCATION 
Section: 08 Township: 83 Range: 23, in unincorporated Story County 
57073 US Highway 30, Ames, Iowa 

 
PARCEL IDENTIFICATION NUMBER(S) 
 10-08-300-305 
 
CURRENT ZONING 

A-1 Agricultural 
 
CURRENT LAND USE 

The proposed site of the ISCIS tower is an existing Iowa Department of Transportation (IDOT) 
maintenance and storage facility site. This is a 19.43 net acre site located on the north side of 
the US Highway 30 Frontage Road, east of the Interstate 35 and US Highway 30 interchange. The 
property is surrounded on the north and east sides by land in agricultural row crops and is 
adjacent neighbors to two churches to the west. The IDOT will retain ownership of the proposed 
tower site and there will not be a lease agreement as it is a state owned property.  
 
The IDOT uses this property for truck maintenance, equipment storage, and office space. There 
is an existing 180’ communications tower located in the center of the property, approximately 
290’ from the north side of the frontage road that is used for IDOT internal communication. This 
tower meets Story County’s  Land Development requirements and will be removed once the 
proposed ISICS tower is completed. The existing tower has a small (10’ x 14’) equipment building 
located in the northeast corner of the base. There are four propane tanks immediately south of 
the existing tower used for heating the IDOT buildings.  
 

LAND USE FRAMEWORK MAP DESIGNATION 
Ames Urban Fringe Plan: Rural Urban Transition Area – Agricultural/Long-term Industrial 
Reserve 

 
CITIES WITHIN TWO MILES 

City of Ames 
 
 

Background 
The request is for a Conditional Use Permit to allow the construction of a 395-foot tall, galvanized steel, 
lattice type tower. Pyramid Network Services, LC is working on behalf of Motorola, the company 
contracting with the State of Iowa to design and establish the Iowa State Interoperable Communication 
System (ISICS). This is a federally mandated statewide project to upgrade the State of Iowa’s Emergency 
Management System, improving the communications network to cover at least 95% of the population in 
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the state. The improved system will give first responders the ability to communicate with each other on 
one single band in order to efficiently mobilize during times of emergency or disaster. More information 
and a map of the tower sites statewide can be found in the attached supplemental materials.  
 
The proposed communications system includes 84 towers to be installed statewide. All 84 towers will be 
sited on state owned property, such as property owned by the Iowa Department of Transportation 
(DOT), Iowa Department of Corrections (DOC), or the Iowa Department of Natural Resources (DNR). This 
IDOT property was chosen in Story County because of its proximity to the City of Ames and the ability 
for connection via microwave transmissions with the Mitchellville site to the southeast and the 
Woodward site to the southwest. See search ring maps for area considered for proposed tower. There 
will be no formal lease agreement to locate the tower on the IDOT property because it is state-owned. 
 
The proposed location of the proposed 395’ lattice tower is directly to the east of an existing 180’ lattice 
tower and northeast of the four (4) existing propane tanks already on the IDOT site. The applicant 
indicated that this site was chosen based on its proximity to the existing tower and equipment building 
and the electrical source with the goal of reusing the infrastructure for cost savings. The existing tower is 
planned to be removed following the construction of the proposed ISCIS tower.  
 
The Annual Average Daily traffic counts for US Highway 30 as presented by the IDOT increased 
approximately 12% between 2007 and 2015 from 12,800 vehicle trips to 16,600 vehicle trips, 
respectively. Following this trend, the estimated 2019 Annual Average Daily Traffic Counts will likely be 
approximately 18,700 vehicle trips.  
 
A representative from Pyramid Network Services, LLC first contacted the Story  County Planning and 
Development Department on May 11, 2016 to discuss the project and learn about the county’s 
requirements.  
 
 
Variance request as submitted by the Applicant:  

This request for a Variance to be granted stems from the necessary location on the parcel of the 
proposed ISICS emergency communications tower. The Variance that is sought is with regard to 
the tower setback requirement from the right-of-way (see Chapter 90.10 (4)(D)(1)). The proposed 
395’ lattice tower requires a separation distance per the Code from the public right-of-way of 
150 percent of the height of the tower or 593 feet. The distance from the tower center to Sand 
Hill Trail to the South is approximately 280 feet and the distance from the tower center to 
Highway 30 to the South is approximately 380 feet. Therefore Motorola and the State of Iowa 
would respectfully request that the setback to be varied by approximately 313 feet. 

 
Staff Comment: Based on the site plan submitted, the actual variance requested is 274.58 feet rather 
than 313 feet.  
 
The following items were submitted by the applicant: a project narrative, description of overall 
statewide project, property owner consent, site context map, site plan, legal descriptions, separation 
distances between residential parcels and other towers, tower engineering specifications, zero fall zone 
letter, copy of the FAA permit application and determination, City of Ames Municipal Airport statement 
of no issues, Environmental and Historical reviews, and a statement on the co-location potential of the 
proposed tower and search ring information.   
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Conditional Use Permit Analysis  
 

A. Applicable Regulations:  Chapter 90.04:  Standards for Approval 

The Planning and Zoning Commission shall review the proposed development for conformance to 
the following development criteria: 
 
1. Compatibility.  The proposed buildings or use shall be constructed, arranged and operated so as 

to be compatible with the character of the zoning district and immediate vicinity, and not to 
interfere with the development and use of adjacent property in accordance with the applicable 
district regulations.  The proposed development shall not be unsightly, obnoxious, nor offensive 
in appearance to abutting or nearby properties. 

 Applicant Comment: The proposed tower is situated on a large 18.5 acre parcel, next to a 180 
foot tall existing tower. The parcel has been used by IDOT as a maintenance and storage yard 
since the 1960’s. The IDOT property is abutted on two sides with large acreages of farmland. To 
the South, the tower is set back approximately 300’ from the four lane Highway 30 with more 
farmland and commercially zoned properties to the South including a 120’ monopole tower. The 
proposed tower will not interfere with any future development and use of adjacent property. 
Compared to other structures that have been approved in the County such as wind turbines, or 
even large water tanks, the lattice tower that can both be seen through and has no motion, can 
be considered less obtrusive. 

 
Staff Comment: Communication towers and facilities are permitted as a conditional use in the A-
1, Agricultural Zoning District, if a conditional use permit is granted. The closest residence is 
approximately 1/3 of a mile to the east of the IDOT property. The remainder of the IDOT 
property will continue to be used as it is currently. The IDOT property is designated as 
Agricultural/Long-term Industrial reserve on the Ames Urban Fringe Plan (AUFP) Land Use 
Framework Map. There are currently no plans for the IDOT to construct additional buildings on 
this site. Given the location of the property near to I-35 and US Highway 30 and the potential for 
future growth and change, and given the proximity of the existing populated uses and heavy 
volume of motorists on adjacent and nearby roads, towers are not uncharacteristic for the area. 
In 2014, Pyramid Network Services submitted an application for a Conditional Use Permit for a 
160-foot monopole, which is currently located south and east of the proposed tower site on the 
south side of US Highway 30. This monopole tower meets Story County Land Development 
Requirements. The wind turbines in the area also meet the required setbacks indicated for the 
Wind Energy Conversion Systems (WECS) as outlined in the Story County Land Development 
Regulations Conditional Use Permit Supplemental Standards.  However, the proposed location 
for the tower on the IDOT property does not meet the required setback of 150% of the tower 
height from the right-of-way. The applicant applied for a 313’ variance to this setback 
requirement. All other setback requirements have been met.  

  
   

2. Transition.  The development shall provide for a suitable transition, and if necessary, buffer 
between the proposed buildings or use and surrounding properties.   
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 Applicant Comment: The existing buildings on the site, as well as the existing trees help to buffer 
the tower site from adjacent properties.  
 
Staff Comment: The IDOT site contains buildings to the west and north of the proposed tower 
site. There are trees on the east side of the property near the proposed tower site, as well as 
north of the frontage road to the south. Per the supplemental standards, the applicant will be 
constructing an eight-foot (8) tall mesh fence around the tower compound. No additional 
landscaping will be necessary. If the tower is placed on the north side of the building to the 
north to increase the setback distance from the right-of-way, the building would further buffer 
the base of the tower from the right-of-way.  

 
3. Traffic.  The development shall provide for adequate ingress and egress, with particular 

attention to vehicular and pedestrian safety and convenience, traffic flow and control, and 
emergency access. 

 Applicant Comment: Access is off of the frontage road that runs parallel to Highway 30, Sand Hill 
Trail, and there is a paved drive that leads directly to the tower for ease of access in case of 
emergency. The site is not staffed and preventive maintenance approximately once per month 
will not materially increase traffic to the IDOT property. 
 
Staff Comment: The IDOT currently uses the existing access off of the Highway 30 frontage road 
for large trucks and other equipment. It is likely that only IDOT employees and tower 
maintenance workers will visit this site. Traffic to the tower will be limited to upkeep and 
maintenance and will not be staffed. No new access points will be created. 

 
4. Parking and Loading.   The development shall provide all off-street parking and loading areas as 

required by this Ordinance, and adequate service entrances and areas. Appropriate screening 
shall be provided around parking and service areas to minimize visual impacts, glare from 
headlights, noise, fumes or other detrimental impacts.   
 
Applicant Comment: There is a large parking lot on site to accommodate construction activities 

and maintenance visits. 

 
Staff Comment: All parking of construction equipment and materials will be located within the 
IDOT property in the existing parking area. Maintenance vehicles will be parked within the 
private property, out of the right-of-way.  

 
5. Signs and Lighting.   Permitted signage shall be in accordance with the applicable district 

regulations and shall be compatible with the immediate vicinity. Exterior lighting, if provided, 
shall be with consideration given to glare, traffic safety and compatibility with property in the 
immediate vicinity. 
 

 Applicant Comment: The only additional lighting will be two red lights on the tower; FAA is not 
requiring a strobing light. Signage on site will be limited to FCC requirements. The lighting will be  
provided by the tower manufacturer and the specifications have been requested by the 



Story County Planning and Development   Staff Report 
Case Number CUP03-17 and VAR02-17 

ISICS Tower Conditional Use Permit and Variance Request 
 

6 | P a g e  
 

applicant. The tower will be fitted with dual red medium intensity lighting. The lights will be 
flashing day and night. 
 
Staff Comment: Planning and Development staff will require lighting specifications, which must 
meet county and FAA requirements, prior to the issuance of the preliminary zoning permit. 

 
6. Environmental Protection.   The development shall be planned and operated in such a manner 

that will safeguard environmental and visual resources. The development shall not generate 
excessive noise, vibration, dust, smoke, fumes, odor, glare, groundwater pollution or other 
undesirable, hazardous or nuisance conditions, including weeds. 
 

 Applicant Comment: The tower facility will not produce any type of nuisance conditions. The only 
noise will be that of a commercial air conditioning unit to cool the shelter. The proposed 
emergency generator will only run if there is a power outage. Environmental due diligence has 
been performed which includes a 185 page Phase I Environmental Assessment that has been 
provided to the County in soft copy for review. 
 
Staff Comment: The environmental impact of the proposed tower is expected to be minimal. 
The footprint of the concrete base will be 5,548 square feet. Any trees removed from the site 
due to the construction of the tower shall be replaced near the base of the tower. Prior to the 
issuance of a Zoning Permit, Story County Planning and Development will require the submittal 
of a statement indicating the incorporation of the Iowa Storm Water Management Manual Best 
Practices and erosion and sediment control practices that meet or exceed the Iowa Statewide 
Urban Design Specifications (SUDAS). 

 
B. If the Commission concludes that all the above development criteria will be met, it must 

recommend approval of the application unless it concludes that, if completed as proposed, 

there is a strong probability the development will: 

 

1. not adequately safeguard the health, safety and general welfare of persons residing or 
working in adjoining or surrounding property. 

Applicant Comment: The proposed facility will be designed and constructed to meet all 
applicable governmental and industry safety standards. Specifically, the tower site will comply 
with all FCC, FAA, as well as local and state building codes, rules and regulations regarding 
construction requirements and technical standards. Compliance with these regulations and 
standards ensures the public’s health and safety will not be adversely impacted. In fact, the 
entire reason for the installation of the new tower is to enhance the public’s health and safety by 
the ISICS network being utilized by first responders in times of emergency or disaster. 
 
Staff Comment: The proposed tower will not meet the required setback from the Highway 30 
right-of-way. This is a concern based on the traffic numbers along both the frontage road as well 
as Highway 30. The Annual Average Daily traffic counts for US Highway 30 as presented by the 
IDOT increased approximately 12% between 2007 and 2015 from 12,800 vehicle trips to 16,600 
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vehicle trips, respectively. Following this trend, the estimated 2019 Annual Average Daily Traffic 
Counts will likely be approximately 18,700 vehicle trips.  
 
In addition to the IDOT maintenance vehicles traveling to, from, and within the property of the 
proposed tower, there are two large churches to the directly west of the proposed tower site 
that use the Hwy 30 frontage road for access. Crossroad Baptist church has 300+ active 
members, with an average of 270 members attending weekly. Cornerstone Church has 
approximately 2,000 active members.  
 

2. impair an adequate supply (including quality) of light and air to surrounding properties. 

Applicant Comment: There will be no dangerous materials handled, stored, discharged or 
discarded; and no noise will be generated, other than the sound generated by a standard 
commercial air conditioning unit. The facility will not generate any vibrations, smoke or 
particulate matter, toxic or noxious matter, odorous matter, fire or explosive hazards, glare, 
heat, liquid or solid waste or radioactive materials. 
 
Staff Comment: The proposed communication tower will be a lattice type tower and will have 
little to no impact on the supply of light and air to surrounding properties. The closest dwelling 
is located approximately 1/3 of a mile to the west of the proposed tower site. 
 

3. unduly increase congestion in the roads, or the hazard from fire, flood, or similar dangers. 

Applicant Comment: There will be no traffic, no heat or other noxious dangers produced by the 
tower equipment. 
 

Staff Comment: Following the construction of the proposed tower, there will be very little traffic 

to and from the tower. Any additional traffic to the site will be limited to tower maintenance 

vehicles. 

 
4. diminish or impair established property values on adjoining or surrounding property. 

 
Applicant Comment: Telecommunications towers have been found to not affect property values 
of surrounding properties. A recent article on this issue can be found here: 
http://www.beneschlaw.com/Files/Publication/8db35df2-9682-4972-9499-
80c23822114d/Presentation/PublicationAttachment/0c5087ff-e21f-4ed9-ab8f-
834d23a29325/Probate%20and%20Property%20May%202016.pdf  
 
Staff Comment: The Story County Assessor’s Office raised no concerns with this item from the 
review of the requested Conditional Use Permit application. No negative impacts on property 
values are anticipated.  
 

5. not be in accord with the intent, purpose and spirit of the Land Development Regulations or 
County Cornerstone to Capstone (C2C) Plan. 
 

http://www.beneschlaw.com/Files/Publication/8db35df2-9682-4972-9499-80c23822114d/Presentation/PublicationAttachment/0c5087ff-e21f-4ed9-ab8f-834d23a29325/Probate%20and%20Property%20May%202016.pdf
http://www.beneschlaw.com/Files/Publication/8db35df2-9682-4972-9499-80c23822114d/Presentation/PublicationAttachment/0c5087ff-e21f-4ed9-ab8f-834d23a29325/Probate%20and%20Property%20May%202016.pdf
http://www.beneschlaw.com/Files/Publication/8db35df2-9682-4972-9499-80c23822114d/Presentation/PublicationAttachment/0c5087ff-e21f-4ed9-ab8f-834d23a29325/Probate%20and%20Property%20May%202016.pdf
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Applicant Comment: The Land Use Framework Map (Ames Urban Fringe Plan) indicates that the 

future use of the area surrounding the tower site is Agricultural/Long-term Industrial Reserve. 

This would indicate that the presence of the tower will not inhibit future development as shown 

in the C2C Comprehensive Plan. 

 Staff Comment: The Ames Urban Fringe Plan Land Use Framework Map designates this area as 
Agricultural/Long-term Industrial Reserve. This designation “supports the long term planning 
objective of accommodating future demand for industrial growth”. The proposed tower will not 
likely impact the surrounding agricultural uses and will not take any land out of row crop 
production. The tower is not anticipated to inhibit any future industrial growth. With the 
exception of the proposed location not meeting the required setbacks, the need for towers are 
typical of a growing and changing area.  

 
 

C. Burden of Persuasion. 

 

1. The burden of persuasion as to whether the development, if completed as proposed, will 

comply with the requirements of this Chapter is at all times on the applicant.  

2. The burden of presenting evidence to the Planning and Zoning Commission sufficient 

enough for it to conclude that the application does not comply with the requirements of 

this Chapter is upon the person or persons recommending such a conclusion, unless the 

information presented by the applicant warrants such a conclusion. 

D. When indicated in Table 90-1, Table of Conditional Uses, a conditional use shall be subject to 

the supplemental standards listed below, in addition to the standards for approval set forth in 

Section 90.04 and development impacts specified in Section 90.05 of this chapter. 

4. Communication Towers and Facilities.  Communication towers/facilities existing and/or 
approved prior to the date of adoption of these standards may continue to be used; 
however, proposed modifications must be reviewed by the Director and, depending on the 
nature of the proposed modifications, may be subject to review and approval by the Board 
of Adjustment.  In addition, any proposed modifications to approved and/or existing 
towers/facilities on towers constructed prior to April 20, 2001, for co-location must submit 
an application for zoning permit consistent with the requirements of Section 92.09, Required 
Permits. 
 

A. Co-Location.  Prior to applying for a conditional use permit for construction of a new 
tower/facility, the applicant shall exhaust all alternatives for co-location on existing 
towers/facilities.   
 

Applicant Comment:  There are no collocation opportunities within the Search Ring that will 
accommodate the amount of planned equipment at the required heights. No existing towers 
within the Search Ring can be modified and extended by approximately 200 to 300 feet at a 
reasonable cost to support the planned equipment. The planned four (4) microwave dishes 
and two (2) antennas have much more weight and wind sail area than a typical wireless 
antenna array. Please see attached letter from Motorola RF Engineer Greg VanHyfte.  No 
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interference to other equipment will be caused by the planned equipment. Additionally, all of 
the ISICS network towers must be owned by the State of Iowa and placed on publicly owned 
properties.  

 
Staff Comment: The applicant provided a statement that co-location is not possible for the 
proposed equipment and use as well as information on nearby existing towers. None of the 
nearby towers meet the height required for the proposed ISICS equipment. Additionally, all 
proposed ISICS towers statewide will be located on properties owned by the State of Iowa to 
reduce the cost of the overall project.  

 
 

B. Separation from Planned and/or Existing Residential Properties.  All proposed 
towers/facilities shall be separated from neighboring properties either planned or utilized 
for residential purposes as established herein.  The minimum separation distance shall be 
measured from the center of the foundation of the proposed tower/facility to the nearest 
portion of a property line of a neighboring tax parcel used or planned for residential 
purposes.  For the purposes of this section, a property shall be considered to be used for a 
residential purpose, regardless of assessment type, if a dwelling or mobile home exists on 
the property.  A property shall be considered to be planned for residential purposes if it has 
the County Development Plan (CDP) designation of Rural Residential Area or a residential 
designation as defined as an approved fringe area plan; if it is within two miles of a city 
boundary, and that city has established a residential land use classification for the property; 
or if a property is zoned Agricultural/Residential (A-R), Residential (R-1), Residential (R-2), or 
Residential Mobile Home (RMH).   

(1) For towers/facilities of self-supporting monopole or lattice-type construction, 
the minimum separation distance shall be 300 feet or 150 percent of the height 
of the tower, whichever is greater. 

 
Applicant Comment: The proposed 395’ lattice tower requires a separation 
distance of 150 percent of the height of the tower or 593 feet. The nearest 
property being used for a residential purpose is PID 10-08-300-405 with the 
address 57507 US HIGHWAY 30, Ames which is located east of the proposed 
tower site. The western property line of the parcel that has an existing 
dwelling is approximately 900 feet from the center of the proposed tower. 
There do not appear to be any planned residential properties in closer 
proximity. 
 
Staff Comment: Not applicable. The closest residential property is over 900 
feet to the east of the proposed tower site. The Ames Urban Fringe Land 
Use Framework map designates this area as Agricultural/Long-term 
Industrial Reserve. There are no residential developments currently planned 
for this area. Agricultural Land use and uses related permitted in the A-1 
Agricultural District will continue until the area transitions to industrial land 
use as identified in the Ames Urban Fringe Plan (AUFP).  
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(2) For guyed towers/facilities the minimum separation distance shall be 300 feet 
or 150 percent of the height of the tower, whichever is greater, plus 100 percent 
of the length of the longest supporting guy wire. 

 
 Applicant Comment: Not applicable. The proposed tower is a self-supporting 
lattice tower with no guy wires. 

 
Staff Comment: Not applicable.  

 
C. Height.  The applicant must demonstrate the proposed height of the tower/facility is the 

minimum necessary to accommodate the proposal’s requirements, as documented by a 
qualified engineer. 

 
Applicant Comment: Please refer to the attached letter from Motorola RF Engineer Greg 
VanHyfte which states that the proposed height of 395’ is the minimum height necessary to 
meet the network functionality objectives. 

 
 

D. Required Setbacks.  The center foundation of all towers/facilities are required to be set back 
from any public right-of-way in accordance with the following: 

(1) For towers of monopole and lattice-type construction, a distance equal to 150 
percent the height of the tower or 200 feet, whichever is greater; and for towers 
of guyed-type construction, a distance equal to 150 percent the height of the 
tower plus the length of guyed wire or 200 feet, whichever is greater. 

 
Applicant Comment: The proposed 395’ lattice tower requires a separation 
distance from the public right-of-way of 150 percent of the height of the 
tower or 593 feet. The distance from the tower center to Sand Hill Trail to 
the South is approximately 280 feet and the distance from the tower center 
to Highway 30 to the South is approximately 380 feet. The required 
separation is not met and will therefore be addressed with a request for a 
Variance – please see attached BOA Variance application for discussion. 
 
Staff Comment: The required side and rear setbacks will be met by the 
proposed tower. There is sufficient space on the IDOT site (19.43 acres) to 
meet all of the setback requirements, including 150% of the height of the 
tower from the right-of way. However, the proposed location of the tower 
does not meet these setback requirements.  

 
 

(2) From any adjoining property zoned or planned residential or existing residential 
use, the distance of 300 feet or 150 percent of the height of the tower/facility 
for towers of lattice or monopole construction type; and 300 or 150 percent of 
the height of the tower/facility plus 100 percent of the length of the longest 
supporting guy wire for towers of guyed type construction as measured the 
center foundation of the tower/facility to the nearest property line. 
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Applicant Comment: The proposed 395’ lattice tower requires a separation 
distance of 150 percent of the height of the tower or 593 feet. The nearest 
property being used for a residential purpose is PID 10-08-300-405 with the 
address 57507 US HIGHWAY 30, Ames which is located east of the proposed 
tower site. The western property line of the parcel that has an existing 
dwelling is approximately 900 feet East of the center of the proposed tower. 
There do not appear to be any planned residential properties in closer 
proximity. 
 
Staff Comment: Not applicable. The closest residential property is over 900 
feet to the east of the proposed tower site. The Ames Urban Fringe Land 
Use Framework map designates this area as Agricultural/Long-term 
Industrial Reserve. There are no residential developments currently planned 
for the area. 

 
(3) From other property lines, a distance equal to at least 50 percent of the height 

of the tower/facility. 
 

Applicant Comment: Please see attached Survey showing the following 
measurements to the other property lines. The center of the tower is 434.86 
feet from the property line to the West and 899.99 feet from the property 
line to the North. 
 
Staff Comment: The required side and rear setbacks will be met by the 
proposed tower.  
 

(4) Guys and accessory buildings must satisfy the minimum zoning district setback 
requirements for accessory structures within the lease area. 
 

Applicant Comment: There are no guys. The existing equipment shelter is 
within the lease area and must be within 8 feet of the tower as that is the 
maximum length for the ice bridge used to support the coax cabling running 
from the shelter to the tower (See Page 505 of construction drawings for ice 
bridge details stating “8’-0” MAX.) 
 
Staff Comment: Not applicable. If the equipment building is relocated on the 
property, it is likely to meet setbacks on the 19-acre parcel.  

 
E. Fencing and Screening. 

(1) Security Fencing.  Towers/facilities shall be enclosed by fencing not less than six 
feet in height and shall be equipped with appropriate anti-climbing devices. 
 

Applicant Comment: Chain link fencing eight feet high is proposed. The 
tower will have anti-climbing devices. 
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Staff Comment: Per the supplemental standards, the applicant will be 
constructing an eight-foot (8) tall mesh fence around the tower compound. 
Anti-climbing devices are also planned.  

 
(2) Screening.  The lowest six feet of the tower/facility shall be visually screened by 

trees, large shrubs, solid walls, buildings, solid fencing, and/or any combination 
thereof, from all public right-of-ways and adjoining zoned, planned, and/or 
existing residential land uses. 

 
Applicant Comment: The site already benefits from existing screening 
consisting of many mature trees along the South property line facing the 
right-of-ways and along the East property line. 
 
Staff Comment: The IDOT site contains buildings to the west and north of 
the proposed tower site. There are trees on the east side of the property 
near the proposed tower site, as well as along the north side of the frontage 
road to the south. 

 
F. Aesthetics.  Towers/facilities shall meet the following general requirements.  

(1) Color.  Towers/facilities shall maintain a galvanized steel finish.  If required to 
be painted by the FAA, such required colored schemes must be submitted to 
the Board of Adjustment.  All mandated FAA requirements must be provided in 
writing to the Board of Adjustment prior to any action on applications. 
 

Applicant Comment: The tower will be constructed of galvanized steel. It 
will not be painted. The FAA Determination of No Hazard letter is attached 
to this application. 
 
Staff Comment: The tower design manual submitted by the applicant 
specifies that it will be finished in galvanized steel. 

 
(2) Lighting.  Towers/facilities, including antennas, shall not be artificially lighted 

unless required by the FAA or applicable authority.  Unless required as the only 
option by the FAA, strobe lighting is not permitted.  If lighting is required, 
lighting alternatives and design chosen must cause the least disturbance to the 
surrounding views.  All mandated FAA requirements must be provided in 
writing to the Board of Adjustment prior to any action on applications. 
 

Applicant Comment: The FAA Determination of No Hazard letter is attached 
to this application. Also attached is an FAA structure details page that 
indicates the tower should be fitted with dual red medium intensity lighting 
for migratory bird safety and aircraft safety. 
 
Staff Comment: Lighting specifications shall be submitted to Story County 
Planning and Development prior to the issuance of a zoning permit and will 
be required to meet county and FAA requirements.  
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(3) Signs.  No signs shall be allowed on any tower/facility, other than safety or 

warning signs.  If any signage is required consistent with this standard, such 
signage must comply with the requirements of Section 89.02, Signs. 
 

Applicant Comment: Only safety or warning signs as required by the FCC will 
be posted on the fencing and will comply with the FCC mandates and 
policies. 
 
Staff Comment: The applicant has not proposed any additional signage.  

 
 

G. Compliance with Other Regulations.  The proposed tower/facility must comply with all other 
applicable local, State or Federal regulations. 
 

Applicant Comment: The tower will comply with all applicable operating and design 
standards. 
 
Staff Comment: In addition to the FAA determination of no hazard to air navigation, the 
applicant submitted a statement from the City of Ames regarding the finding that the 
municipal airport will have no issues with the proposed tower. However, the proposed tower 
will not meet setback requirements from the right-of-way at the proposed location.  

 
 

H. Obstruction of View.  The proposed tower/facility will not unreasonably interfere with the 
view from any publicly owned or managed areas or major view corridors.  

 
Applicant Comment: The proposed setbacks from Highway 30 should mitigate interference 
with views. According to Story County Planning and Zoning, the project lies within the IDOT 
Highway 30 Corridor Study Area and will be reviewed by IDOT. Since IDOT is aware of the 
project, the Applicant does not foresee any opposition from IDOT. 
 
Staff Comment: The proposed tower will be visible from Highway 30, Interstate 35, Lincoln 
Highway, and other local roads. However, it is not anticipated to be an issue for publicly 
owned or managed areas or major view corridors. The view when entering or exiting the 
IDOT site will not likely be obstructed.  

 
 

I. Submittal Requirements.  In addition to the submittal requirements defined for conditional 
use permit applications, all applications for towers/facilities must submit the following 
information (as applicable).  All plans shall be drawn at a scale of one inch equals 50 feet.  

(1) A scaled site plan clearly indicating the location, type and height of the 
proposed tower/facility, existing land uses, adjacent land uses, zoning, County 
Development Plan designations of the site and for all properties within 500 feet. 

(2) Legal description of the parent parcel and leased parcel (if applicable). 
(3) The separation distance between the proposed tower/facility and nearest 

planned and/or existing residential property. 
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(4) The separation distance from other existing and approved towers.  The 
applicant shall also identify the type of construction of the existing towers and 
owner/operators of such facilities. 

(5) A landscape plan showing specific landscape materials, existing and those 
proposed, identifying type and size of materials. 

(6) Written statements from other applicable jurisdictions such as the FAA 
regarding coloring and potential lighting requirements.  In addition, a copy of 
the FAA’s response to the submitted “Notice of Proposed Construction or 
Alteration” must be submitted. 

(7) A statement by the applicant as to whether construction of the tower/facility 
will accommodate co-location of additional antennas for future users and 
documentation regarding the standards for co-located established in the 
Ordinance.  

(8) Identification of all other tower/facility sites owned and/or operated by the 
applicant within Story County. 

(9) Elevations showing all facades, indicating exterior materials and color of the 
tower/facility on the proposed site. 

(10) Copy of the signed lease agreement with the property owner.   
 

Staff Comment: The applicant has submitted all applicable information as required by the 
submittal requirements.  
 

 

Variance Analysis  
 

1.  Legal Principles 
According to Section 92.03(4) of the Story County Land Development Regulations, in deciding whether 
to grant a variance request, the Board of Adjustment shall consider all the following legal principles.  All 
legal principles shall be satisfied in order for the Board of Adjustment to grant a variance. 
 

Additionally, Section 92.03 (2) states that special conditions shall include but are not limited to a 
property owner who can show that his/her property was acquired in good faith and where by reason 
of exceptional topographical conditions or other extraordinary or exceptional situations the strict 
application of the terms of the Ordinance actually prohibits the use of the property in a manner 
reasonably similar to that of other property in the district.  

 
Findings of Fact 

A. Finding of unnecessary hardship 
1. The land in question cannot yield a reasonable return if used only for a purpose allowed in 

that zone;  
 

Applicant Comment: The tower is allowed as a Conditional Use in the zone. 

 

Staff Comment: The existing IDOT site has been used for maintenance and equipment 

storage for many years.  This will likely continue to be used for this use primarily due to the 

proximity to US Highway 30 and I-35.  Communications Towers are allowed through 
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Conditional Use Permits in the A-1 Agricultural District. Additionally, there is an existing 180’ 

tower on the property. This tower meets all setback requirements of the Story County Land 

Development Regulations. There are plans to remove this tower once the new ISCIS tower is 

completed.  

 

2. The plight of the owner is due to unique circumstances and not to general conditions in 
the neighborhood which may reflect the unreasonableness of the Ordinance itself; and 
 

Applicant Comment: First, the ISICS program uses State-owned properties for the network 

infrastructure so there is a lack of alternative sites to consider from the beginning. The ISICS 

tower sites across the State on IDOT properties where existing IDOT communication towers 

are located, all have been designed adjacent to the existing towers. There are several 

reasons for this but one illustrated at the instant site is that the Story County IDOT site will 

be utilizing the existing the existing underground utilities that are already in place for the 

existing tower, as well as using the existing equipment shelter to house the new ground 

equipment needed to operate the new tower antennas. This keeps costs down and causes 

less of a burden on Iowa taxpayers. Aesthetically, if the old tower is not coming down, two 

towers next to each other is less obtrusive, and even if the existing IDOT tower will be 

replaced by the new ISICS tower, placing the tower in nearly the same footprint keeps the 

view of a tall structure more consistent with what residents are accustomed to seeing. Also, 

at the instant site, the design of the tower compound nearer the entrance allows use of 

existing the paved drive and paved parking lot to allow a technician to quickly and easily 

access the site in case of emergency. If IDOT chooses in the future to expand their out 

buildings or equipment or other storage, it would likely be to the east and north of the 

existing maintenance buildings, not nearer to the frontage of the parcel where the tower will 

be placed. 

 

Staff Comment: There are no unique circumstances that prohibit the proposed ISICS tower 

from meeting all requirements of the Story County Land Development Regulations.  The 

existing tower, which it to be removed, meets the county zoning requirements. The 

property contains 19-acres and there is ample space to construct the proposed tower on 

site and meet all setbacks. These requirements were communicated to the applicant early 

in their meeting with county staff.  

 
3. The use to be authorized by the variance will not alter the essential character of the 

locality. 
 

Applicant Comment: The character of the locality will not be altered since there is a similar 

use already existing on the property. 
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Staff Comment: While the proposed tower is planned to the east of the existing IDOT tower, 

it is over twice the height and the width of the base will also be greater. While the tower 

will be noticed by properties and from public roads, tower are common for growing and 

changing areas.  

 

 

B. Granting the variance will not be contrary to the public interest; and 
 

Applicant Comment: Many municipalities have gotten away from setbacks in excess of 100 

percent of tower height as technology has advanced, especially when discussing non-guyed 

towers. The construction standards have been constantly improved to make towers safer. 

Please see the attached Zero Fall Zone Letter that was prepared by an engineer with 

Valmont, the tower manufacturer. This letter is offered to be persuasive to show that towers 

will collapse upon themselves and thus the setback from the right-of-way as currently 

designed is sufficient. This tower design protects the public interest in the unlikely event of 

failure by not falling over and protects the surrounding property interests since the only 

property damaged would be the IDOT property. 

 

Staff Comment: Story County Land Development Regulations require a setback from the 

public right-of-way of at least 150% of the height of the tower. Zoning Regulations have 

been adopted by Story County to ensure the health, safety, and welfare of the general 

public. This is a large (19.34 acre) parcel, with ample space to site a tower and meet all 

setback requirements for the safety and welfare of the public.  The frontage road and US 

Highway 30 are heavily traveled and any proposed tower not meeting the County 

requirements are a concern.  

 
C. The spirit and intent of the Story County Development Plan and Story County Land 

Development Regulations are protected. 
 

Applicant Comment: The tower as proposed meets the required setbacks in three of the four 

directions. The project will be reviewed by IDOT to ensure it meets the Highway 30 corridor 

standards. The tower is set back from Highway 30 a reasonable amount (nearly 100 percent 

of tower height) and the Development Plans for the surrounding properties will be 

protected. It is likely the IDOT property will continue to operate as such into the future, so 

the presence of a tower will not inhibit any future development of the site or adjacent 

properties. 

 

Staff Comment: Planning and Development staff have concerns about the tower not 

meeting the required setback from the right-of-way. The frontage road and US Highway 30 

are heavily traveled. Our position is that any additional time and cost associated with 

extending the electrical lines or relocating the existing equipment building to a location on 
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the 19-acre property that would meet County setback requirements is well worth the effort 

to protect the safety and welfare of adjacent property uses and motorists on the frontage 

road and US Highway 30.  

  
 

Comments 
 
The following comments are part of the official record of the proposed ISCIS Tower CUP03-17 and 
VAR02-17.  If necessary, conditions of approval may be formulated based off these comments. 
 
A Conceptual Review meeting for the proposed Conditional Use Permit request was held on Thursday, 
March 2, 2017. After conceptual review, the complete application submittal was also forwarded to the 
members of the Interagency Review Team.  Some of the County staff review comments were as follows:  
 
Comments from the Interagency Review Team 
The following were relevant comments documented by the Interagency Review Team: 
 
Planning and Development:  

1. Can the proposed tower location be moved further to the north so that the proposed tower is 
setback a distance 100% of the tower height? 

2. What is the length of the Ice Bridge in the drawing? It appears to be greater than 8’ in length.  
3. Please provide a clarification on the agreement for using IDOT property. The written narrative 

indicates there will not be a lease agreement, however the drawings shows a leased area. We 
would request a copy of any agreement that is in place between the State Departments. 

4. What is the use of the existing tower on the IDOT site? What is the future plan for this tower? 
5. Does the IDOT currently have plans to add to their buildings on this site? 
6. Are you proposing site improvements or grading within the access/utility easement? It appears 

some of this area is paved and some is gravel or green space. 
7. Provide lighting specifications and a written summary of the proposed lighting for the tower. 

What will the lighting be during the day and at night? 
8. Will a lightning rod or antenna be placed on top of the tower? If so, what will be the overall 

height of the structure? 
9. Will the gates on the security fence be locked at all times? 
10. If the conditional use permit is approved by the Board of Adjustment, what is the proposed 

project timeline for the tower?  
Follow-up Questions:  

1. Since the existing tower will be removed, is it possible for the equipment building be relocated 
to allow a setback from the north edge of the frontage road of at least 100% of the height of the 
proposed tower? Even at a setback of 100% of the tower height, there is still a risk that 
equipment may be separated from the tower upon impact. 

2. If the building cannot be relocated, could the cables planned for the Ice Bridge be run 
underground from the tower to the existing building allowing the tower to be setback from the 
north edge frontage road at least 100% of the height of the proposed tower? 
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3. Please verify the height requirements for the antennas, as there appears to be some 
discrepancies between A-1 Tower Elevation and A-2 Antenna Schedule on C-201. Could the 
tower height be reduced to the required height of the top antenna? 

4. Is it possible that the elevations of the antennas could be lowered to reduce the overall tower 
height, and still achieve the communication need objectives of the project?  

 
 
Environmental Heath: 

1. The location of the septic system and the plugged well must be identified on a site plan. When 
located, the septic laterals shall be cordoned off to keep construction traffic off.  

 
 
Comments from the General Public 
Public notification letters were mailed to surrounding property owners within ¼ mile of the site on 
March 28, 2017 regarding the Conditional Use Permit application and Variance application.   
 
A representative from the Ames Chamber of Commerce contact Planning and Development Staff with 
questions about the impact of this tower on the East Industrial Annexation Area. There is no impact 
anticipated.  
 
Additional Comments 
The applicant provided examples of other jurisdictions that waived setback requirements or issued a 
variance to setback requirements. The applicant provided a court case, which an Attorney with the Story 
County Attorney’s office found to be not applicable or relevant to Story County.  
 
Planning and Development staff reached out to Tony Gustafson, Iowa Department of Transportation, 
Assistant District 1 Engineer, to inquire if there were any concerns regarding the US Highway 30 Corridor 
Study Area. Mr. Gustafson indicated he has no concerns with the proposed tower in relationship to the 
Corridor Study Area. It appears that the reconfiguration of the accesses will be to the east of the 
proposed tower site.  
 

Points to Consider for Conditional Use Permit Request 
1. Communications towers and facilities are permitted as a conditional use in the A-1 

Agricultural Zoning District, if a conditional use permit is granted.  

2. The Ames Urban Fringe Plan Land Use Framework Map identifies this area as 

Agricultural/Long-term Industrial Reserve. The proposed tower will not likely impact the 

surrounding agricultural uses and will not take any land out of row crop production. The 

tower is not anticipated to inhibit any future industrial growth. 

3. Existing buildings and plantings on the IDOT maintenance site will provide a sufficient 

buffer between adjacent properties and the public right-of-way.  

4. Access for the tower will be through the existing IDOT drive off of the Highway 30 

frontage road. Little increase in traffic is anticipated and will likely be limited to tower 

maintenance vehicles approximately once per month.  

5. All tower construction equipment and materials as well as tower maintenance vehicles 

will be parked within the IDOT property and outside of the right-of-way. 
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6. Signs, lighting, and environmental protection measures will meet Story County Land 

Development Regulations and FAA requirements.  

 
Points to Consider for Variance Request 

1. The safety and welfare of adjacent property owners/users and the volume of motorists 

using the frontage road and US Highway 30 is a priority identified in the Story County 

Land Development Regulations. 

2. The State IDOT property contains over 19 acres and there is ample space to place the 

proposed tower and components at a location that meets all setback requirements and 

also allows the IDOT to adequately utilize their land and buildings on the property.  

3. The county zoning ordinance does not allow for a Zero Fall Zone letter from an Engineer 

as an exception to meeting the setback requirements, which emphasizes the importance 

of the setback requirements.  Additionally, the Zero Fall Zone letter appears to identify 

only cx a wind event. Other events could occur such as a tornado, fire, ice storm, vehicle 

collision, or other events. 

4. With the proposed project, the existing IDOT tower is planned to be removed and the 

small communication equipment shelter building and electrical wiring and components 

could be relocated on the site to accommodate the proposed tower as planned.  

5. Based on the most recent Highway 30 Corridor Study plans provided to the County by 

IDOT, the frontage road will remain to the south of the IDOT property.  

6. The benefit of any additional time and/or possible expense to research a new location on 

the subject property to meet the required setbacks or the proposed compromise will be 

improved safety of adjacent property owners and motorists.   

Based on these points, Planning and Development Staff supports a compromise that meets the intent of 
the County Zoning Ordinance, which offers protection to adjacent property owners and motorists on the 
frontage road and US Highway 30, to construct the proposed tower a distance of 100% of its height from 
the north edge of the frontage road. In the event a tower failure occurs, the tower would then likely 
remain on the IDOT property and miss the frontage road. With this compromise, the spirit and intent of 
the Story County Land Development Regulations will be met and the safety and welfare of citizens will 
be protected.  
 
 

Recommendation to Planning and Zoning Commission 
 
Planning and Development Staff recommends approval of the Conditional Use Permit for the Iowa 
Statewide Interoperable Communication System (ISICS) Tower based on a site review, the information 
provided in this staff report, and material provided by the applicant as put forth in case CUP03-17, 
with the setback compromise proposed (Alternative 2). This approval is contingent upon the Board of 
Adjustment’s support of a compromise to a setback from the north edge of the frontage road equal to 
or greater than 100% of the height of the tower.  
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Alternatives for Planning and Zoning Commission 
 
The Story County Planning and Zoning Commission may consider the following alternatives: 
 
1) The Story County Planning and Zoning Commission recommends approval of the Conditional Use 

Permit for the Iowa Statewide Interoperable Communication System (ISICS) Tower as put forth in 
case CUP03-17, as submitted, to the Story County Board of Adjustment, and directs staff to place 
the case on the Board of Adjustment agenda. 

 
2) The Story County Planning and Zoning Commission recommends approval of the Conditional Use 

Permit for the Iowa Statewide Interoperable Communication System (ISICS) Tower as put forth in 
case CUP03-17 with the setback compromise proposed by staff, to the Story County Board of 
Adjustment, and directs staff to place the case on the Board of Adjustment agenda. This approval 
is contingent upon the Board of Adjustment’s support of a compromise to a setback from the 
north edge of the frontage road equal to or greater than 100% of the height of the tower. 

 
3) The Story County Planning and Zoning Commission recommends denial of the Conditional Use 

Permit for the Iowa Statewide Interoperable Communication System (ISICS) Tower as put forth in 
case CUP03-17, as submitted, to the Story County Board of Adjustment, and directs staff to place 
the case on the Board of Adjustment agenda. 

 
4) The Story County Planning and Zoning Commission remands the Conditional Use Permit for the Iowa 

Statewide Interoperable Communication System (ISICS) Tower as put forth in case CUP03-17, back 

to the applicant for further review and/or modifications, and directs staff to place this item on the 

May 3, 2017  Story County Planning and Zoning Commission agenda. 

 

 

Recommendation to Board of Adjustment 

 
Planning and Development Staff recommend approval of the Variance Request VAR02-17 with the 
proposed compromise that the setback of the tower from the north edge of the US Highway 30 
frontage equal to or greater than 100% of the height of the tower.  
 
Planning and Development Staff recommend approval of Conditional Use Permit CUP03-17 for the 
proposed Iowa Statewide Interoperable Communication System (ISICS) Tower contingent on the 
Variance Compromise indicated above.  
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FOR BOARD OF ADJUSTMENT ACTION ONLY 
 

Variance Request Alternatives 
 
The Story County Board of Adjustment may consider the following alternatives for the Variance 
Request: 
 
1) The Story County Board of Adjustment approves the variance request as submitted in case VAR02-

17. 
 

2) The Story County Board of Adjustment approves the variance request with the compromise 
proposed by staff to allow a setback of at least 100% of the height of the proposed ISICS tower 
from the north edge of the US Highway 30 frontage road. 
 

3) The Story County Board of Adjustment denies the variance request as submitted in case VAR02-17. 
 
4) The Story County Board of Adjustment remands the variance request as submitted in case VAR02-

17, back to the applicant for further review and/or modifications, and directs staff to place this item 
on the May 17, 2017 Board of Adjustment meeting agenda. 
 
 

Conditional Use Permit Request Alternatives 
 

The Story County Board of Adjustment may consider the following alternatives for the Conditional Use 
Permit Request: 

 
1) The Story County Board of Adjustment approves the Conditional Use Permit for the Iowa 

Statewide Interoperable Communication System (ISICS) Tower as put forth in case CUP03-17, with 
the compromise proposed by staff to allow a setback equal to or greater than 100% of the height 
of the proposed ISICS tower from the north edge of the US Highway 30 frontage road. 

 
2) The Story County Board of Adjustment approves the Conditional Use Permit for the Iowa Statewide 

Interoperable Communication System (ISICS) Tower as put forth in case CUP03-17, with conditions. 
 
3) The Story County Board of Adjustment denies the Conditional Use Permit for the Iowa Statewide 

Interoperable Communication System (ISICS) Tower as put forth in case CUP03-17, as submitted. 
 
4) The story County Board of Adjustment remands the Conditional Use Permit application as put forth 

in CUP03-17 to the applicant for further review and/or modifications, and directs staff to place this 
item on the May 17, 2017 Board of Adjustment meeting agenda. 

 
 



 

   
 
Telecommunications Construction Services And Consulting 

 
 
 

6519 Towpath Road, East Syracuse, NY 13057 
Phone:  315-701-1300, Fax:  315-445-0653 

 

 

March 17, 2017           VIA FEDEX 

 
 
Mr. Jerry Moore 
Planning and Development Director 
Story County Iowa 
900 Sixth Street 
Nevada, IA 50201 
 
RE:  Applications for Conditional Use Permit and Variance 
 
Dear Jerry, 
 
Please find enclosed application materials and two checks for the required fees for a proposed tower facility on the IDOT 
property located at 57073 US Highway 30, Ames, IA 50010.  In addition to the required documents, I have also included 
several documents to provide some further background regarding the need for the State of Iowa to complete the build 
out of the Iowa State Interoperable Communication System (ISICS).  I will also send soft copies via email of all of the 
documentation as required by the Code. 
 
BACKGROUND NARRATIVE 
 
As you are aware, my company is working on behalf of Motorola whom is the vendor that will build out the P25 system 
for the State of Iowa.  The statewide project is called the Iowa Statewide Interoperable Communications System, or 
ISICS.  Each new facility is part of a state-wide project by the State of Iowa to upgrade its Emergency Management 
System, improving the statewide platform and covering at least 95% of the population as federally mandated under the 
P25 project.    The project includes a minimum of 84 wireless communication tower sites across the state and each is 
required to be built in order to make the statewide platform work.  Each new facility will be built on State of Iowa 
owned land, where the facility will be owned by the State of Iowa, and used by the State of Iowa to upgrade EMS 
Communications.  The Story site is an integral site due to the large population in the Ames area; it will connect via 
microwave transmissions with the Mitchellville site to the southeast and the Woodward site to the southwest.  You will 
see the web of sites on the map I have provided that will provide first responders with the ability to communicate with 
each other on one single band in order to efficiently mobilize during times of emergency  or disaster. 
 
Please review the documents I have provided and let me know if there are questions that the County has prior to the 
public hearings and I will do my best to track down the additional information. 
 
Best Regards, 
 
 
 
Joe Coyle 
jcoyle@pyramidns.com 
(816) 560-5035 

mailto:jcoyle@pyramidns.com


Terry E. Branstad Department of Public Safety 

Governor  
Kim Reynolds    Roxann M. Ryan 

Lt. Governor Commissioner 

 

  

 

ROXANN M. RYAN, COMMISSIONER  215 EAST 7TH STREET  DES MOINES, IOWA 50319-0040  PHONE 515-725-6182  FAX 515-725-6195 

 

May 2, 2016 

 

Re:  Interoperable Communications 

 

Dear Friends, 

 

I am writing to you to make you aware of advances that we are making in interoperable 

communications in Iowa, and to let you know that your clients may be contacted by someone from the 

Department of Public Safety or from Motorola Solutions, Inc., regarding radio towers. 

 

We are in the process of building the primary infrastructure for a statewide interoperability platform  

Local agencies will have the option to join the statewide platform, at no cost, but there is no 

requirement to join. 

 

The statewide platform is called the Iowa Statewide Interoperable Communications System, or ISICS, 

and it includes 84 tower sites across the state.  The statewide platform provides baseline coverage 

across the state, covering at least 95% of the population.  Local agencies can plug into this statewide 

platform, develop a completely separate radio communication system, or build an enhanced system at 

the local level and plug into the statewide system.  Local officials make the decision about what is best 

for their locality.  The statewide system provides one option, but a locality is not required to plug into 

the statewide platform. Regardless of the participation of localities, however, the baseline structure is 

required to be built in order to make the statewide platform work. 

 

Some background about the ISICS:  Among the states, Iowa is bringing up the rear in implementing 

interoperable communications.  After the terrorist attacks of September 11, 2001, the FCC set 

requirements for emergency communications among law enforcement, fire, EMS and other emergency 

responders.  Although we were late to the table, Iowa has not been fined or shut down, and we have 

now navigated a way to a comprehensive plan to build a statewide interoperability platform.  Under that 

plan, we anticipate that the primary elements of the statewide platform will be completed within two 

years, making it possible for more than 95% of the population of Iowa to access a 700mhz radio system, 

with no user fees.  Attached is a fact sheet that sets out more of the details about the system, which will 

allow all levels of government to leverage their resources most effectively.  I cannot emphasize how 

important it is to get this baseline system built, and I am very pleased that our statewide infrastructure 

can be built at a significantly lower cost than most other states have paid.  Your law 

enforcement/emergency responder clients are likely to know about this system, and may already have 

some plans in place to enhance your local coverage, which can benefit your own locality and, if you 

plug into the statewide platform, you can benefit the rest of the state at no cost. 

 

Here is where you come in:   As we build the statewide platform, we may need to upgrade some of the 

current tower infrastructure, or build new tower infrastructure.  These towers are the backbone of the 

radio system, and in order to make communication possible, they need to be structurally sound and in 

many cases, very tall.  This may have some zoning implications.  You or your clients may be contacted 

by someone from the Department of Public Safety or from Motorola Solutions about the process for 

obtaining zoning waivers or zoning approval for this public infrastructure.  I would respectfully ask that 

you work with them to make this happen as expeditiously as possible.  We are facing FCC deadlines 

again, and the physical infrastructure is an essential piece of our interoperability implementation plan. 

 



The overall plan is in place for building the statewide platform.  The build requires upgrades and 

construction of some new towers.  Some of the build may require modifications or adjustments of 

zoning laws, based on the communication needs in a particular area.  If your zoning laws may be 

implicated, we will include a separate attachment that requests information about possible zoning 

issues, and seeks information about the zoning process in your jurisdiction, so that we are able to take 

appropriate actions to comply with local ordinances during the course of the build. 

 

Our in-house attorney (Barbara Edmondson) and the Attorney General’s office have developed model 

language for Memoranda of Agreement, and have examined some of the zoning issues that may be 

implicated by the infrastructure build.  If you have questions, Barb can be a valuable first-call resource.  

Her direct line is 515-725-6188.   Of course, you can call me with any questions or concerns, too. 

 

Thank you for your assistance.   

 

Very truly yours, 

 
Roxann M. Ryan

 



Grimes State Office Building, 400 E. 14
th

 Street, Des Moines, IA 50319  Phone: 515-725-4692   Fax: 515-725-4727   www.icn.iowa.gov 

RIC LUMBARD, EXECUTIVE DIRECTOR 

 

 
IOWA TELECOMMUNICATIONS AND TECHNOLOGY COMMISSION 

LIEUTENANT GOVERNOR KIM REYNOLDS GOVERNOR TERRY E. BRANSTAD 

5 February 2016 
 
To whom it may concern:  
 
The Iowa Statewide Interoperable Communications System (ISICS) Board has engaged 
the Iowa communications Network (ICN) in the project management efforts for the 
implementation of the statewide system.  The Department of Administrative Services 
(DAS) awarded Motorola RFP1013005265.  The agencies contributing to this RFP 
include DAS, Department of Public Safety (DPS), Department of Transportation (DOT), 
Department of Natural Resources (DNR), and Department of Corrections (DOC). 
 
Motorola is dispatching teams and their subcontractors throughout the state of Iowa to 
look at existing and green-field (new) tower site locations.  The project team has made 
efforts to notify the primary contacts for these structures, but due to leases and other 
unknown variables, some individuals may have been over looked.   
 
I am providing this letter to those whom we authorized to work on this project.  Due to 
the sensitivity and the importance of the locations, I understand that there will be 
individuals who have questions.  If you have questions, concerns, or want to report an 
issue, please do not hesitate to contact me by phone or email. 
 

† Stephen J. Rodriquez CPM, PMP® 

State of Iowa ISICS Project Manager | ICN Project Manager 
Oran Pape Building | 215 East 14th Street | Des Moines, IA 50319 |  
Office: 515-725-4757| Email: stephen.rodriquez@iowa.gov 

 

 

mailto:stephen.rodriquez@iowa.gov


History of Iowa Interoperability 

 
• Current technology is Very High 

Frequency (VHF), circa 1930s analog 
technology, and much of the 
infrastructure is circa 1970s.   

 
• Current radio coverage is 75% and FCC 

requires 95% coverage by 2018. 
 
• Current licensing for 700mhz will end in 

2018 without an upgrade. 
 
• Cost of the system is $58 million 

(including 10 years of maintenance 
costs).  Other states have spent far more 
(Indiana $82 million, Wyoming $100 
million, Minnesota $300 million). 

Iowa Interoperability Infrastructure Plan 
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Joe Coyle

From: Damion Pregitzer <dpregitzer@city.ames.ia.us>

Sent: Tuesday, March 14, 2017 3:57 PM

To: Joe Coyle

Cc: 'Jerry L. Moore'; 'Emily E. Zandt'

Subject: Re: ISICS / Story / FAA - Deter No Hazard Attached

Hi Joe, 

 

I read through the FAA No Hazard determination. Therefore, I do not have any requirements from the City 

of Ames standpoint. 

 

Thanks! 

  

 

Damion Pregitzer, P.E. PTOE 

Traffic Engineer 
  
515.239.5160 main| 515.509.5189 cell| 515.239.5404 fax 

dpregitzer@city.ames.ia.us | City Hall, 515 Clark Avenue | Ames, IA 50010 

www.CityofAmes.org | ~ Caring People ~ Quality Programs ~ Exceptional Service ~ 

 

 

-----"Joe Coyle" <jcoyle@pyramidnetworkservices.com> wrote: ----- 

To: <dpregitzer@city.ames.ia.us> 

From: "Joe Coyle" <jcoyle@pyramidnetworkservices.com> 

Date: 03/13/2017 09:40AM 

Cc: "'Jerry L. Moore'" <JMoore@storycountyiowa.gov>, "'Emily E. Zandt'" 

<EZandt@storycountyiowa.gov> 

Subject: ISICS / Story / FAA - Deter No Hazard Attached 

Good morning Damion, 

  

Attached is the FAA Determination of No Hazard for the proposed State of Iowa ISICS emergency 
communication system tower near I-35 and Highway 30 in Ames.  As part of our Conditional Use Permit 
application with Story County, they would like you to confirm in writing that you have reviewed the tower 
height and location and that the City approves of the tower.  A reply to this email should meet the County’s 
requirement. 

I have copied the County Planning representatives on this email as well. 
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Thank you for your help. 

  

Joe Coyle 
Project Manager 

Pyramid Network Services, LLC 

(816) 560-5035 (M) 

jcoyle@pyramidns.com 

 

  

  

 

 

[attachment "ISICS_Story_FAA_Determination of No Hazard_10.24.16.pdf" removed by Damion 

Pregitzer/COA] 



Mail Processing Center
Federal Aviation Administration
Southwest Regional Office
Obstruction Evaluation Group
10101 Hillwood Parkway
Fort Worth, TX 76177

Aeronautical Study No.
2016-ACE-2328-OE

Page 1 of 8

Issued Date: 10/24/2016

C/O Pyramid Network Services - Attn James Reek
State of Iowa - ISICSB
6519 Towpath Road
East Syracuse, NY 13057

** DETERMINATION OF NO HAZARD TO AIR NAVIGATION **

The Federal Aviation Administration has conducted an aeronautical study under the provisions of 49 U.S.C.,
Section 44718 and if applicable Title 14 of the Code of Federal Regulations, part 77, concerning:

Structure: Antenna Tower Story - Site #85
Location: Ames, IA
Latitude: 42-00-35.02N NAD 83
Longitude: 93-33-32.76W
Heights: 940 feet site elevation (SE)

399 feet above ground level (AGL)
1339 feet above mean sea level (AMSL)

This aeronautical study revealed that the structure would have no substantial adverse effect on the safe
and efficient utilization of the navigable airspace by aircraft or on the operation of air navigation facilities.
Therefore, pursuant to the authority delegated to me, it is hereby determined that the structure would not be a
hazard to air navigation provided the following condition(s) is(are) met:

As a condition to this Determination, the structure is marked/lighted in accordance with FAA Advisory circular
70/7460-1 L Change 1, Obstruction Marking and Lighting, a med-dual system - Chapters 4,8(M-Dual),&12.

It is required that FAA Form 7460-2, Notice of Actual Construction or Alteration, be e-filed any time the
project is abandoned or:

__X__ At least 10 days prior to start of construction (7460-2, Part 1)
__X__ Within 5 days after the construction reaches its greatest height (7460-2, Part 2)

See attachment for additional condition(s) or information.

This determination expires on 04/24/2018 unless:

(a) the construction is started (not necessarily completed) and FAA Form 7460-2, Notice of Actual
Construction or Alteration, is received by this office.

(b) extended, revised, or terminated by the issuing office.
(c) the construction is subject to the licensing authority of the Federal Communications Commission

(FCC) and an application for a construction permit has been filed, as required by the FCC, within
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6 months of the date of this determination. In such case, the determination expires on the date
prescribed by the FCC for completion of construction, or the date the FCC denies the application.

NOTE: REQUEST FOR EXTENSION OF THE EFFECTIVE PERIOD OF THIS DETERMINATION MUST
BE E-FILED AT LEAST 15 DAYS PRIOR TO THE EXPIRATION DATE. AFTER RE-EVALUATION
OF CURRENT OPERATIONS IN THE AREA OF THE STRUCTURE TO DETERMINE THAT NO
SIGNIFICANT AERONAUTICAL CHANGES HAVE OCCURRED, YOUR DETERMINATION MAY BE
ELIGIBLE FOR ONE EXTENSION OF THE EFFECTIVE PERIOD.

This determination is subject to review if an interested party files a petition that is received by the FAA on or
before November 23, 2016. In the event a petition for review is filed, it must contain a full statement of the
basis upon which it is made and be submitted to the Manager, Airspace Policy & Regulation, Federal Aviation
Administration, 800 Independence Ave, SW, Room 423, Washington, DC 20591.

This determination becomes final on December 03, 2016 unless a petition is timely filed. In which case, this
determination will not become final pending disposition of the petition. Interested parties will be notified of the
grant of any review. For any questions regarding your petition, please contact Airspace Regulations & ATC
Procedures Group via telephone -- 202-267-8783 - or facsimile 202-267-9328.

This determination is based, in part, on the foregoing description which includes specific coordinates, heights,
frequency(ies) and power. Any changes in coordinates, heights, and frequencies or use of greater power will
void this determination. Any future construction or alteration, including increase to heights, power, or the
addition of other transmitters, requires separate notice to the FAA.

This determination does include temporary construction equipment such as cranes, derricks, etc., which may be
used during actual construction of the structure. However, this equipment shall not exceed the overall heights as
indicated above. Equipment which has a height greater than the studied structure requires separate notice to the
FAA.

This determination concerns the effect of this structure on the safe and efficient use of navigable airspace
by aircraft and does not relieve the sponsor of compliance responsibilities relating to any law, ordinance, or
regulation of any Federal, State, or local government body.

Any failure or malfunction that lasts more than thirty (30) minutes and affects a top light or flashing obstruction
light, regardless of its position, should be reported immediately to (877) 487-6867 so a Notice to Airmen
(NOTAM) can be issued. As soon as the normal operation is restored, notify the same number.

This aeronautical study considered and analyzed the impact on existing and proposed arrival, departure, and
en route procedures for aircraft operating under both visual flight rules and instrument flight rules; the impact
on all existing and planned public-use airports, military airports and aeronautical facilities; and the cumulative
impact resulting from the studied structure when combined with the impact of other existing or proposed
structures. The study disclosed that the described structure would have no substantial adverse effect on air
navigation.

An account of the study findings, aeronautical objections received by the FAA during the study (if any), and the
basis for the FAA's decision in this matter can be found on the following page(s).

A copy of this determination will be forwarded to the Federal Communications Commission (FCC) because the
structure is subject to their licensing authority.
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If we can be of further assistance, please contact Vee Stewart, at (816) 329-2508. On any future correspondence
concerning this matter, please refer to Aeronautical Study Number 2016-ACE-2328-OE.

Signature Control No: 292343371-308176487 ( DNH )
Mike Helvey
Manager, Obstruction Evaluation Group

Attachment(s)
Additional Information
Frequency Data
Map(s)

cc: FCC
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Additional information for ASN 2016-ACE-2328-OE

Abbreviations: 
AGL, Above Ground Level 
AMSL, Above Mean Sea Level 
CAT, Category 
CFR, Code of Federal Regulations 
IFR, Instrument Flight Rules 
MDA, Minimum Descent Altitude 
NM, Nautical Mile 
RWY, Runway 
S-31, Straight-in Runway 31 
TERPS, Terminal Instrument Procedures 
VFR, Visual Flight Rules 
VHF, Very High Frequency 
VOR, VHF Omnidirectional Radio Range System 
 
The proposed structure would be located approximately 3 NM east of the Airport Reference Point for the Ames
 Municipal Airport (AMW), Ames, IA.  It is identified as exceeding the obstruction standards of 14 CFR Part 77
 as follows as applied to AMW: 
 
Section 77.17(a)(2): A height that is 200 feet AGL, or above the established airport elevation, whichever is
 higher, within 3 nautical miles of the established reference point of an airport, excluding heliports, with its
 longest runway more than 3,200 feet in actual length, and that height increases in the proportion of 100 feet for
 each additional nautical mile from the airport up to a maximum of 499 feet:   
 
It would exceed by up to 184 feet. 
 
Section 77.17(a)(3):  A height that increases a minimum instrument flight altitude within a terminal area
 (TERPS criteria): 
 
It would increase the VOR RWY 31 S-31 MDA from 1500 feet AMSL to 1600 feet AMSL.   
 
For Plan on File, Change 21 Circling, it would increase the VOR RWY 31 Circling MDA CAT C from 1500
 feet AMSL to 1640 feet AMSL. 
 
The proposal was circularized on August 29, 2016, to all known aviation interests and to non-aeronautical
 interests that may be affected by the proposal.  No letters of objection were received as a result of the
 circularization. 
 
Aeronautical study disclosed that the proposed structure would have an adverse effect on the VOR RWY 31
 S-31 MDA and the Circling MDA as described above; however, no information was received to indicate that
 this change would affect a significant number of aircraft operations.  The proposed structure would have no
 effect on any other existing or proposed arrival, departure, or en route IFR operation or procedure.   
 
Study for possible VFR effect disclosed that the proposed structure would have no significant effect on any
 existing or proposed arrival or departure VFR operations or procedures.  It would not conflict with airspace
 required to conduct normal VFR traffic pattern operations at AMW or any other known public use or military
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 airport.  At 399 feet AGL the proposed structure would not have a substantial adverse effect on VFR en route
 flight operations.   
 
The proposed structure would be appropriately obstruction marked/lighted to make it more conspicuous to
 airmen should circumnavigation be necessary.   
 
The cumulative impact of the proposed structure, when combined with other proposed structures, is not
 considered to be significant.  Study did not disclose any significant adverse effect on existing or proposed
 public-use or military airport or navigational facilities, nor would the proposal affect the capacity of any known
 existing or planned public-use or military airport. 
 
Therefore, it is determined that the proposed construction would not have a substantial adverse effect on the
 safe and efficient utilization of the navigable airspace by aircraft or on any air navigation facility and would not
 be a hazard to air navigation provided the conditions set forth in this determination are met. 
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Frequency Data for ASN 2016-ACE-2328-OE

LOW
FREQUENCY

HIGH
FREQUENCY

FREQUENCY
UNIT ERP

ERP
UNIT

698 806 MHz 1000 W
806 824 MHz 500 W
824 849 MHz 500 W
851 866 MHz 500 W
869 894 MHz 500 W
896 901 MHz 500 W
901 902 MHz 7 W
930 931 MHz 3500 W
931 932 MHz 3500 W
932 932.5 MHz 17 dBW
935 940 MHz 1000 W
940 941 MHz 3500 W
1850 1910 MHz 1640 W
1930 1990 MHz 1640 W
2305 2310 MHz 2000 W
2345 2360 MHz 2000 W
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TOPO Map for ASN 2016-ACE-2328-OE



Page 8 of 8

Sectional Map for ASN 2016-ACE-2328-OE
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