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2346 Engineering Hall 
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Madison, WI 53706 

RE: 100% Preliminary Design: Adams County Health & Human Services Building Remodel 

Dear Mr. Kucher, P.E., 

Enclosed is the Preliminary Design Report detailing the investigation of three design alternatives 
to be considered for the repurposing of the existing Adams County Health and Human Services 
Building. We are excited to be partnering with the Adams County Grounds Department to 
positively impact the neighboring Adams and Friendship towns with this renovation intent on 
serving their community needs. 

In preparing the preliminary design, the Castle Rock team has worked to understand and account 
for existing constraints, conditions and code standards. Our team has worked to provide in-depth 
technical analysis for each proposed alternative. Each alternative has been extensively examined 
from construction, hydraulic, geotechnical and structural aspects. Additionally, a cost analysis 
and comprehensive decision matrix were created to holistically assess each design alternative. A 
final sustainability assessment providing insight into potential safety, environmental, social and 
economic impacts has been included in the report as well. 

Our team is grateful for the opportunity to work with the Adams County Grounds Department in 
contributing a socially enhancing and economically profitable final design. The final 
recommendation posed by Castle Rock Consultants takes into consideration the analysis 
summarized above, in order to provide the Grounds Department with feasible alternatives to sell 
to interested developers at a later date. Please direct questions with regards to this report to the 
team’s project manager. 

Sincerely, 

UW-Madison Student
Project Manager 
Castle Rock Consultants 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Disclaimer 
 

The concepts, drawings, and written materials provided here were prepared by students in the 
Department of Civil & Environmental Engineering at the University of Wisconsin-Madison as an 
activity in the course CEE 578 - Senior Capstone Design. These do not represent the work 
products of licensed engineers. These are NOT for construction purposes. 
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Executive Summary 

Project Description 
The existing Adams County Health and Human Services (HHS) Building located in Friendship, 
WI is to be repurposed for use in the Adams/Friendship community in a way that is attractive to 
a developer. 

There are three alternative repurposing designs addressed in the following report. Each addresses 
the building issues outlined by the Adam’s County Sheriff’s Department utilizing geotechnical, 
hydraulic, structural, and construction analyses. Building issues include: 

● HVAC inconsistencies 
● Heat loss from poor insulation 
● Limited spacing due to excess wall partitions 
● Poor parking lot drainage 

The recommended design alternative is available to be sold to a developer. Profits from this sale 
will fund the construction of the soon to be relocated HHS Building. The enclosed preliminary 
design analysis provides a thorough review of the site and determines the redesign alternative 
that best balances economic growth and community needs. 

Design Alternatives 
Each of the proposed alternatives addressed different aspects of the community’s needs. 

● Low Modification - Varied commercial space achieved by dividing the space into several 
separate rentable spaces to accommodate the needs of the area’s small businesses. 

● Medium Modification - Retirement community specifically intended for low-assist living, 
for the senior population for whom home maintenance is becoming burdensome. 

● High Modification: Multi-use market rate housing aimed toward young professionals, 
which includes transforming the existing building into residential apartments. 

 
Design Constraints 
Constraints integral to the determining the most effective design include: social, economic, 
environmental, manufacturability, political, ethical, health and safety, and overall sustainability. 

Design Evaluation & Final Recommendation 
The three design alternatives were assessed on three major categories: cost, construction, and 
community need. Weighting for each performance criteria was determined based on the 
engineering team’s professional insight and the feedback from Adams County Grounds and 
Economic Development Departments. The factors in Table 1 range from 1-3 with the lowest 
factor (1) attributed to the best performing alternative for each itemized criteria. 
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The design matrix outlined in Table 1 depicts Alternative 2: Medium Modification, Retirement 
Community as the chosen final design to be used for the repurposing of the HHS Building. 

Table 1. Weighted Decision Matrix 
 

Opinion of Probable Cost 
This opinion of probable cost includes the design services and the construction phases of the 
three alternatives. The capital costs of the selected final design alternative are included in Table 
2. These estimations were done primarily using square footage values, which suggest a certain 
amount of uncertainty is applicable for these values. Estimations were done using RSMeans, 
previous bids, and experience. 

The low, medium and high modification alternatives were estimated at $3.0 million, $3.2 million, 
$3.8 million for capital costs respectively. 

 
Table 2. Summary of Selected Design Capital Cost 
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Project Schedule 
Figure 1 includes a detailed timeline of completed and upcoming tasks necessary for design and 
construction services. 
The project schedule is split into four primary phases: Preliminary Research, Preliminary Design, 
Final Design, Pre Construction & Construction. 

The preliminary research/design and final design phases for which Castle Rock Consultants is 
primarily responsible plan to be completed by 04/30/2021. 

Permitting included in the final design phase is scheduled to commence on May 1, 2021. 
Construction is scheduled to last from 10/2021- 08/2022, or approximately 10 months. 

 

 
Figure 1. Design & Construction Schedule Overview 
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1.0 Introduction 
Adams County is actively looking for development alternatives to the existing Adams County 
Health and Human Services building. This is located at 108 E. North St. Friendship, Wisconsin. 
The building has become too small to fit current needs and may be renovated by a developer to 
accommodate community needs. Three renovation alternatives are proposed to solve the issues 
currently affecting the building as well as to provide incentives to developers with a 
comprehensive plan for the economic potential of each option. 

 
Project History 
The Adams County Health and Human Services building was built in the 1980s. Originally, only 
half of the building seen today was built, with the second half built about a decade later. This 
becomes apparent within the building due to a firewall separating the two spaces. 

A building of this size serves a small community with many needs. Adams County as a whole 
has a population of 20,220 people according to the 2019 census estimation [U.S. Census Bureau 
Quickfacts]. As a result, the current building is used for Veteran’s Affairs, helping women and 
children, as well as some medical care. Rooms within the building are sectioned off and there are 
few open spaces. 

On a larger scale, the Adams community has a rich history. The city itself was created due to the 
railroad line passing through. As with many railroad towns, population decreased over time as 
other modes of transportation became more popular. Currently, the community is struggling to 
promote economic vitality. With some revitalization and new projects, Adams County hopes to 
enable and encourage growth in a community steeped in history and significance. 

 
Project Needs 
The current Health & Human Services department has outgrown the size of their building, citing 
a need for additional storage and cramped shared office spaces. As they transition to a different 
building, Adams County would like to sell this building to a development team who can 
repurpose it to suit the needs of the community as well as correct existing site issues reported by 
the Sheriff’s office and outlined in the following section. The Sheriff’s office of Adams County 
focuses on community safety and property management compliance of local buildings which led 
to the reporting of issues pertinent to the project scope. 

Within the last year, thirty new teachers have been hired in the Adams County School District, 
but only two reside within the county due to a shortage of market rate housing. This project aims 
to provide additional housing or commercial space in the Adams/Friendship area to encourage 
development of the town both socially and economically. 
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Scope 
The scope of this project has two major components. The first is to repair existing issues with the 
building to provide a facility that is compliant with code and has no outstanding issues. This 
includes: 

● Work to provide consistent heating and cooling throughout the building by examining the 
HVAC system. 

● Identify where heat loss is occurring and how to stop ice from forming on the roof of the 
building. 

● Regrade the existing site to provide proper drainage, especially during the spring months 
when the snow thaws. 

The second component of the scope is to repurpose the building. It includes: 
● Redesign the existing layout with community needs in mind. 
● Determine the financial benefits of different alternatives for purchase by a developer. 
● Work with the existing structure to create a layout that makes sense but is also cost 

effective. 
The scope includes cost estimates for three alternatives, as well as floor plans, calculations, 
geotechnical information, and feasibility analysis. 

2.0 Project Constraints 

Economic 
The Health and Human Services Building will be sold by the Adams County Grounds 
Department to a developer. A $4 million fund has been allocated to the design and construction 
services for the developer remodel. This fixed budget limits the cost to be spent on internal 
restructuring. Large scale renovations and significant area redesigns may be restricted to simpler 
and more cost effective options as a result. Project costs also identify utility modifications for 
HVAC and insulation rework as well as overall site development as it pertains to revamping the 
parking lot drainage system. Life cycle costs and its implications are discussed further in section 
8.0. 

Environmental 
The existing building is located in a rural commercialized area and the adjacent parking lot is 
bordered by heavy forestry. There are no nearby large bodies of water. Special consideration was 
given to the surrounding forestry, frequented by deer and other local wildlife, in an effort to 
preserve the existing ecosystem. 

Social 
It is essential to incorporate community feedback with the intent of providing design alternatives 
with the public’s needs and desires in mind. The public health and veteran services housed within 
the existing building are to be relocated to a new larger facility closer to Adam’s city center. 
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Therefore, the intent of this repurposing is focused specifically on filling the need for new 
facilities and services not currently available to residents. Services offered in the proposed new 
building designs intend to add value to a predominantly low-income community. The town’s 
growing elderly population provides the motivation to gear these facilities towards the needs of 
this elderly community. Additionally, this renovation is an opportunity to entice new businesses 
to positively contribute to the community’s economy. 

Continued communication with residents can proceed in the form of community forums or 
surveys as the design and construction phases progress. 

Politics 
It remains integral, throughout the design process, to incorporate public feedback into each 
design to take into account the needs of the community. Creating a new space that invites 
external services and vendors to these small communities, runs a fine line between creating an 
economic opportunity and driving out current small businesses in the existing small-town 
economy. Public feedback via in-person and online community forums dually look to the city’s 
economic director for perspective. 

Ethics 
In renovating this building there is an ethical responsibility to Adams County, its residents, and 
the engineering profession. As such design and construction teams have complied with the NSPE 
Code of Ethics for Engineers. Integral to the design process is ensuring that the chosen 
renovation design is a sustainable choice economically and socially for the community. Canon 1 
of NSPE, “Hold paramount the safety, health, and welfare of the public”, is a standard to uphold 
when determining what repurposing option would serve the “welfare of the public”. This can be 
achieved by soliciting community feedback through open public forms and being transparent 
about design plans going forward. 

Health/Safety 
The building site neighbors local schools and offices; therefore, human health and safety of the 
public regularly frequenting the area was considered. The proposed designs include repurposing 
the space to serve long term residents and/or permanent businesses. In either case, in redesigning 
existing utility systems (fire suppression, etc.), the safety of future occupants was accounted for. 
Construction phase work is to be compliant with OSHA guidance to promote a safe work space 
for on-site crews. 

Manufacturability 
Manufacturing and constructability constraints involve limited site space and potential noise 
disturbance during later phases. The remodel includes the building as well as the adjacent 
parking lot leaving little room for on-site staging. The existing building is in close proximity to 
Adams Middle and High schools as well as a number of county office buildings that need to be 
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considered. Additionally, alternative roadways bypassing heavy vehicle construction traffic 
needs to be accounted for. Regulation-based constraints are discussed further in section 4.0. 
These disturbances can be constrained to optimal time periods/seasons as determined by locals. 
Soliciting a town-wide survey and adhering, if possible, to the majority consensus helps to 
address this constraint. 

Sustainability 
Proposed resolutions to existing building problems (roofing, insulation, drainage, etc.) need to 
function effectively over the next 30 years, a timeline pre-determined by the Adams County 
Grounds Department. Economic sustainability can be achieved through planning for newly 
housed services to have adequate capacity to fill existing spaces and therefore does not require 
additional expansions over time. Social and economic sustainability objectives work to create a 
balance between cost effective design and construction and being mindful of resulting public 
impact. 
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3.0 Existing Conditions 
The existing site is located at 108 E. North Street, Friendship, WI. The parcel that it sits on is 
2.93 acres. On the site, there is a one-story main building with a footprint of about 17,200 square 
feet, two garages, and a parking lot. Figure 2 provides an aerial view of the property from the 
Adams County GIS site. The Adams County HHS property is outlined in blue. The surrounding 
parcels are outlined in green. 

 

Figure 2: Aerial view of the Adams County HHS parcel [Tax Parcel Information Search]. 
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Hydrology 

The primary goal for this project from a hydrologic perspective is to address standing water on 
the parking lot as it is a concern listed in the Sheriff’s report. Standing water occurs primarily 
during high-water storm events, characterized by Figure 3 below for the Adams County area. 
This figure shows the relationship between storm frequency, duration, and rainfall depth 
expected based on a 90% confidence interval from data collected by the National Oceanic and 
Atmospheric Administration (NOAA) climate studies. The data is shown in tabular form in Table 
7 in the Appendix. 

Figure 3. NOAA Climate & Rainfall Frequency Data, Atlas 14 (Table 7, Appendix) 

Rainfall depth from a storm of a given recurrence interval can be translated into a peak discharge 
of water to manage by use of the Rational Method, which creates an estimate based on rainfall 
intensity and site runoff coefficients. This can then be used to estimate total stormwater volumes 
per the “New Jersey Stormwater Best Management Practices Manual”. For this, the site size, 
rainfall intensity, and runoff coefficients are needed. The site has a size of 2.93 acres, and its 
runoff coefficient is calculated to be 0.712, as shown below. This shows infiltration potential, 
and estimates that 71.2% of stormwater will be translated to runoff or standing water for a given 
storm event. Relevant equations for drainage volumes are included in the Appendix. 

Table 3. Site Runoff Coefficients 
 Cover [%] Runoff Coefficient 

Paved 52 1.0 

Grass 48 0.40 

Composite 100 0.712 
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Figure 4. Drainage Flow Path & Outlet 

The 2.93 acre site is shown in Figure 4 above, with the 600 linear feet of drainage paths and 
singular outlet indicated. Building facilities manager, Bill Runnels, relayed that during 
high-volume water events, water could back up onto the site from neighboring lots due to its low 
elevation relative to the surrounding area. This is indicative of wider water management issues, 
and introduces much deeper uncertainty about the volume of water needed to design for. 

 
Structural 
The existing structure of the building is structurally sound. There are over 50 rooms in the 
building, with hallways as narrow as 4’9”. Around 1990, the building was expanded and added a 
new wing to the building, nearly doubling the overall square footage of 17,200 square feet. A fire 
wall was added in between the old section and the new section of the building. Since the building 
is relatively new, and the expansion was done successfully, there are no structural concerns with 
the building as it stands. 

For the proposed alternatives, even with the lowest modification plan, walls need to be removed. 
Shown in Figure 5, is the estimated structural plan of the building. The red lines in the figure are 
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load-bearing walls. This plan was devised by using the existing floor plan and extensive 
structural engineering knowledge from team mentor, Kurt Straus. This plan was used to 
determine alternative floor layouts. As seen in Figure 5, there are no load bearing walls between 
the offices that run along the outside ring of the building. Due to this, two alternatives include 
removing walls to make the rooms more spacious. Load bearing walls are not to be moved or 
replaced, due to cost constraints. 

 

Figure 5. Structural Plans 
 

Geotechnical 
The local hydrology and structural integrity of the building could be influenced by the existing 
geology underlying the Health and Human Services building. Five standard penetration tests 
(SPT) boring holes were drilled to investigate the subsurface and its composition. Data obtained 
shows that the site is underlain by a large layer of medium dense loamy sand composed of 
occasional pockets or seams of fine-grained sediment. Organic grayish brown topsoil was seen to 
be at most 11 inches thick above this layer. 

These findings are consistent with the regional geology of the Wisconsin area which is widely 
known to be dominated by glacial till and loam deposits from the Pleistocene epoch. With a 
surface elevation of 971 feet above sea level, the present ground surface is rated to have slopes 
ranging from 0-3% which means for every 100 feet of distance, the topography rises at a 
maximum of 3 feet. The water table was also observed to be as shallow as 19 feet below the 
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ground surface (bgs). Figure 6 depicts a stratigraphic cross section of the soil profile found on 
site. The water table is represented as the blue dotted line seen in the figure. 

 

Figure 6. Stratigraphic Soil Profile 
 

Sand has distinct mechanical and physical properties when considering loading and foundation 
systems. However, dry, medium dense loamy sand, the sand found on site, exhibits more ideal 
strength parameters. The allowable bearing pressure of this soil was calculated to be 
approximately 3,550 pounds per square foot (psf), which is equivalent to 54 tons of load being 
placed on concrete square foundations 5 feet deep and 6 feet wide. Castle Rock’s previously 
provided full Geotechnical Report details more information on the soil mechanics and 
stratigraphy found on site. 

Construction Requirements 
The northern portion of the building was built in the early 1980s with the southern portion 
constructed about a decade later. This was due to additional space requirements. The original 
building was around 10,600 square feet, and is now approximately 17,200 square feet. There is a 
firewall between the original building and the existing building. The building has no basement 
and was built upon a slab-on-grade foundation. There are no existing issues with the foundation 
known at this time. 

There are two garages on site that are small structures with a poured concrete floor. The one near 
the northern portion of the site is around 600 square feet while the garage in the southwest corner 
is around 800 square feet. The parking lot is extensive and is approximately 42,000 square feet. 
It is paved with asphalt, and while there is some cracking, cracks appear to be filled and 
maintained. Some concerns that need to be addressed during the project include improving the 
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HVAC system and addressing the heat loss issue associated with the roof. Currently, the HVAC 
system provides uneven temperature controls throughout the building. Heat from the building is 
also escaping into the attic space above the building and creating problems such as ice damming. 
This causes stress on the roof and poses a danger to those near the large icicles formed. 

 
Utilities 
Utilities for the site are provided by the City of Adams. This includes city water and sewer. 
Electricity services are provided by Adams-Columbia Electric Cooperative. 
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4.0 Related Regulatory Codes 
There are multiple regulatory requirements for this site including building codes and codes from 
the Department of Natural Resources (DNR). This is due to the drainage correction that is 
planned to be done on site as well as complying with local codes pertaining to protecting water 
resources during construction. 

Drainage Regulatory Codes 
FDM 10-5-25: Geometric Considerations - Slopes for drainage and roadside ditches are 
regulated by the Wisconsin DNR, and design guidelines are further outlined by the Wisconsin 
DOT. These restrictions limit the amount of on-site water storage available. 

Building Regulatory Codes 
NR 151 - Runoff management - Detailing clean water and construction site performance 
standards. 

NEC 2017 - During design, the National Electrical Code 2017 edition is needed as that is the 
code adopted by the State of Wisconsin. This is created by the National Fire Protection Agency 
(NFPA) and outlines standard electrical design practices. 

Adams County Building Construction Ordinance - Provides minimum standards and 
requirements for the design, construction (services, materials, etc.) of building in the county 
(including reparations). Code details occupancy, equipment, and maintenance standards for 
building with consideration for the general public. 

Adams County Stormwater Runoff Ordinance - Provides requirements for stormwater 
management and site drainage, including reparations to existing stormwater systems. 

2015 International Existing Building Code (adopted by the state of Wisconsin) 
IEBC 302 - Detailing existing materials, new and replacement materials, occupancy, and use. 

IEBC 606 - Outlines extent of repair for compliant building and evaluation for structurally based 
modifications to the existing building. 

IEBC 607/608/609 - Detailing electrical, mechanical, and plumbing repairs (respectively) with 
regards to appropriate materials, limitations, and water flow rates. 

IEBC 900 - Level 3 Alterations - intended for remodels with extensive space reconfiguration, 
exceeding 50 percent of the building area. Detailing limitations with regards to energy 
conservation, and structural modifications. 

IEBC 960 - Accessibility with regards to repurposing and converting facilities from 
non-dwelling to sleeping and dwelling units. 
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5.0 Site Staging 
The recommendation for staging for the construction portion of this project is fairly streamlined 
due to the layout of the area. Little site preparation is needed before the construction phase as is 
consistent with the geotechnical report findings. The building remodel is the main focus of the 
project and material storage is needed. For the duration of the project, yellow areas indicated on 
Figure 7 allow for storage area. 

These areas are not involved in the building construction phase and can be addressed after the 
completion of interior work. They provide around 8,500 square feet of storage space while still 
maintaining room for parking. By having two separate staging areas, construction can be easier 
to manage and be more efficient due to the shorter length material must be transported. 

Figure 7. Site Staging Plan [Google Earth] 
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6.0 Design Alternatives 
This building could be renovated to fit many different purposes and offer several amenities. 
These three design alternatives were created to outline a broad range of possible use cases for 
this building, and showcase the potential value of the space. 

Alternative 1: Low Modification: Varied Commercial Space 
 

 
The first design proposal utilizes the existing space within the building for an economical 
remodel focused on low renovation expenses. This option consists of minimal structural 
demolition and utilities realignments in favor of minor refurbishments of the existing offices. 
The building is planned to be divided into several separate rentable spaces to accommodate the 
needs of the area’s small businesses. Many of these spaces separate out very naturally to create a 
dynamic interplay of businesses that can utilize the space. 

The purple and light blue sections in Figure 8 are serviced by a shared entrance and waiting area 
on the south end of the building and are separated from the rest of the building by the fire wall. 
This makes these two spaces available for more confidential services such as medical, dental, or 
law offices. The orange space near the main entrance consists of a large open room with water 
hookup on the eastern wall, making it ideal for a beauty salon with hair and nail services. There 
are also several rooms to the south included that could offer tanning or massage services. The 
largest section consists of over 6,000 ft2 of rentable community office space, shown in the darker 
blue. 

Businesses or individuals would be able to rent offices in this complex and have access to shared 
breakroom, printing, and conference room facilities. The red section on the northwest corner of 
the building serves as a boutique storefront with six individual spaces for rent at 150 ft2 where 
local artisan sellers and small businesses can have a space to sell their goods. Finally, a feature 
space of this alternative is a relatively upscale Bar & Grill style restaurant. This 3,200 ft2 space is 
shown in the southwest corner in yellow, and has 1,000 ft2 of kitchen space, a separate room 
convertible to a conference space planned to be available to rent out for parties or business 
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dinners. This space is planned to be a draw for members of the community to the space, as well 
as for tenants of the building during non-business hours. 

Alternative 2: Medium Modification: Retirement Community 
 

 
One way to address the community need for housing is providing a retirement community living 
center for a portion of the aging population for whom home maintenance has become 
burdensome. This renovation, depicted in Figure 9, offers spacious individual bedrooms at an 
average of 320 ft2, with shared dormitory style bathrooms at 320 and 370 ft2, equipped with 
several toilet units and shower stalls in each. There are also full service kitchen spaces, at 270 
and 420 ft2. All communal spaces would be kept by a cleaning staff to reduce responsibilities for 
the residents. While the shared spaces offer less privacy, the spaces offer a more commodious 
and luxurious alternative than cramped restrooms in each individual room. 

The space also offers over 3000 ft2 of shared living spaces that can be used to foster community 
through dining spaces, event rooms, game rooms, and media centers such as a library or theater 
space. This offers the opportunity for residents to build relationships with each other as well as 
provides plenty of opportunities for visitors to engage with residents. Other spaces in the light 
blue include general storage and employee offices. 

The building’s current use as a Health & Human Services center translates well into meeting 
minimal medical needs for senior residents through on-call nurses and a part-time personal 
trainer and rehabilitation on-site. As this is not a nursing home or full care facility, these spaces 
would be supplemental and focused on enriching the lives of the tenants. With a moderate 
amount of modification, this space could be an attractive alternative for the mid-late retirement 
age members of the Adams County community. 
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Alternative 3: High Modification: Multi-use Residential 
 

 
The third design alternative outlined for this space is an intensive remodel to a multi-use 
residential space. As seen in Figure 10, this modification consists of 10 separate apartments 
(denoted by the various shades of red/orange around the exterior of the floorplan), ranging from 
a studio (510 ft2) to several 2-bath units (~1200 ft2). Each of these apartments would have an 
individual bathroom, kitchen, and living spaces, and are accessible from the building interior 
(with the exception of the 2 bedroom unit on the northwest corner of the building, which has a 
private entrance). 

In addition to the living spaces, the dark blue represents a 2400 ft2 gymnasium space, included 
for residents and open to the public through membership. This gym has space for a yoga studio, 
spin classes, and tanning beds, as well as the option to fully outfit with showers. The other 
non-residential draw to the space is the restaurant area in the southwest corner. This offers a 
small 500 ft2 storefront, potentially servicing a deli shop, and a larger 2000 ft2 restaurant with 
enough open space for shared dining. As there were kitchen hookups and dedicated bathrooms in 
this section of the building, it translates naturally to this use and can offer additional income for 
the developers. 



23 

 

 

 
 
 

7.0 Design Analysis 
General 
Each design alternative will be coupled with the same resolutions to existing insulation 
inefficiencies, partitioning issues and parking lot ponding. Insulation can be enhanced through 
the installation of an aluminum metal roof, and ponding can be mitigated by expanding the 
existing drainage ditch. Existing structural walls were identified and non-structural partitions 
were assessed, in each alternative outlined below, for demolition. 

HVAC 
One existing issue with the building that requires attention for all alternatives is the current 
HVAC system. For alternative one, the low modification commercial space, the same gas 
furnaces can be used after some updates to the controls system and ductwork adjustments. To 
change this, dampers are planned to be installed to better control the different rooms more 
efficiently and at more specific temperatures compared to what currently exists. This also allows 
for additional thermostat control. 

Alternatives two and three need additional work as each individual living space needs direct 
control of their home temperatures. A cost-effective way to accomplish this goal is to use PTAC 
(Packaged Terminal Air Conditioning) units. These provide both heating and cooling options and 
are often found in hotels and apartments. The units are placed on an exterior wall and exchange 
outside and inside air. The common spaces of these options can continue to use the gas furnaces 
with updated ductwork. 

 
Roofing 
Each option has the same recommendation for the roofing system. It is recommended that extra 
expense be used in replacing the entire existing roof with a new metal roof. Metal roofing is a 
long-lasting and quality alternative to traditional shingles and has been proven to help prevent 
and reduce ice damming and heat loss [CK Smith Superior]. Metal roofing does this by 
providing a smooth surface that encourages snow and ice to slide off of it as well as having 
unique thermal properties such as a higher specific heat. Better ventilation is also to be provided 
in the attic space by creating more open soffits and adding roof ventilation points. Blown and 
sheet insulation within the attic space also help prevent heat loss from the building itself. Figure 
11 showcases the difference between the Adams County HHS attic and an attic that functions 
correctly. Overall, while this does negate the investment they have made in heat cable, it 
provides a permanent fix rather than a temporary one. 
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Figure 11. Diagram of Winter Attic Issues [CKSmithSuperior] 

 
Utilities 
For the alternatives of this project, plumbing must be addressed based on the proposed 
repurposing. For alternative one, the low modification commercial space option, plumbing can 
remain as-is. In alternative two, the moderate modification assisted living option, additional 
water sources for bathrooms are needed. This requires running additional plumbing lines that 
need to be run within the slab-on-grade foundation. This requires removing some of the concrete, 
installing the lines, then patching. This is necessary to provide water to the north side of the 
building to create additional bathrooms for residents. There also needs to be a smaller line run to 
the southern central part of the building to create a large bathroom for those residents. This can 
be seen in Figure 12. It is estimated that the amount of new plumbing lines needed is around 100 
linear feet, but this was increased in regards to the probable cost estimate due to uncertainties. 

For alternative three, the high modification, multi-use residential space, additional plumbing 
lines are planned to be run as well. This is done in order to provide water resources for each 
apartment within the building for bathrooms, kitchens, and laundry facilities. If this alternative 
were selected, appropriate water main sizing would need to be investigated. The location of 
proposed new plumbing lines can be seen in Figures 13. It was estimated that the amount added 
would be around 250 linear feet, but this was upsized in the probable cost estimate due to 
potential unforeseen conflicts. 
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Figure 12. Proposed Plumbing Line Additions for Alternative 2 

 
 

Figure 13. Proposed Plumbing Line Additions for Alternative 3 
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Geotechnical 
The allowable bearing pressure on site was calculated to be approximately 3,550 psf. This value 
was determined based on the bearing pressure required to cause a total settlement of at least 1 
inch, then divided by a factor of safety 2.0. Concrete shallow square foundations 6 feet wide and 
5 feet deep were considered for this analysis. An example of shallow spread footing can be seen 
in Figure 14. The earth pressure coefficients were also calculated. Calculations were done with a 
factor of safety of 2.0. Deep foundations are not recommended as the water table level may 
fluctuate seasonally and compromise the effective stress of the surrounding strata, although there 
wasn’t available evidence of this being a strong possibility. Deep foundations are also 
significantly more expensive to implement compared to shallow foundation systems. 

 

Figure 14. Example of Shallow Spread Footings 
 

The building currently rests on a slab-on grade foundation of unknown dimensions. It is likely 
that this foundation was used in response to a detailed preliminary investigation performed years 
before construction; however, there are two concerning issues that could affect its vitality, the 
first being frost depth and the second being soil corrosivity. The current foundation may rest 
within the frost depth range (4 ft bgs) and can be at risk to frost heave. Secondly, the surrounding 
soil was rated on WebSoilSurvey to have high potential to influence concrete corrosion due to its 
acidity, sodium, sulfate, and moisture contents. It is highly recommended that the foundations be 
checked and inspected before further renovation or construction commences. 
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Hydrologic 

Along the existing 600 linear feet of ditches, the existing cross-section varies, but has an average 
of 18 ft2, as shown in Figure 15 below. This results in a volumetric water storage capacity of 
10,800 ft3 across the site. The proposal for remediation would widen and deepen the ditch by 1 
foot, while maintaining the existing slopes of 1:3 vertically on the foreslope, and 1:4 for the 
backslope. These standards are controlled by the Wisconsin DNR, and further slope guidelines 
for roadside ditches are outlined by the Wisconsin Department of Transportation. The lower 
grade on the backslope works as an effort to keep water away from the road (or in this case, 
parking lot). Further expansion would likely run the drainage ditch too close to the lot lines for 
the site boundary. 

 

Figure 15. Existing Ditch Cross-section 
 

Figure 16. Proposed Ditch Expansion Cross-section 

This proposed expansion (Figure 16) increases the cross-sectional area of the ditch from 18 ft2 to 
40.5 ft2, bringing the total water storage across the site to 24,300 ft3, a 125% increase from the 
existing conditions. Based on the Precipitation Depth-Duration-Frequency data from NOAA, this 
would characterize the site for a 10-year 6-hour storm, or equivalent (5-year 24-hour event 
covered). The doubling of on-site storage capacity should be able to abate year to year ponding 
issues as outlined by the Sheriff’s Department. This earthworks project can be completed with a 
budget of $10,000 (Table 4) and is a straightforward and low-cost solution that is recommended 
alongside all three design alternatives. 
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Table 4. Drainage Ditch Expansion Cost Breakdown 
 Quantity Unit Cost Total Cost 

Labor 2.5 laborers, 1 
week 

(100 labor-hrs) 

$80 / hr. $8,000 

Machine Rental 1 Skid Steer 
1 Dump Truck 

$500 / wk. $1,000 

Contingency ~10% --- $1,000 
 $10,000 

 
Alternative 1 - Low Modification 
Construction 
Construction for the commercial option would be less invasive relative to the other two options 
because it would apply to aesthetic updates and build out of specific retail options. For example, 
the building would be modified to accommodate a restaurant. Electrical and mechanical updates 
need to be adjusted for different building loads. This entails moving air ducts around as well as 
electrical lines. Overall, the construction timeline and budget is the lowest on this option and 
there is less unforeseen costs potential as this option is closest to its current use. 

Structural 
This alternative would have limited structural change to the existing building. On the north side 
of the building, walls would be removed to make room for a small lounge area. On the south side 
of the building, walls would also be removed by the south side entrance to make more room for a 
more spacious waiting area by the reception desk. The biggest changes involve the southwest 
side of the building where walls are being removed to clear space for a restaurant and dining 
area. 

Alternative 2 - Medium Modification 
Construction 
The assisted living option would require significant building utility work such as rerouting 
electricity and HVAC. Each room is to be given a PTAC (Packaged Terminal Air Conditioner) so 
that each resident has control over the temperature in their room whether it be for heating or 
cooling purposes. This option also requires updates which account for the majority of the costs 
and timeline. 



29 

 

 

 
 
 
 

Structural 
This alternative would remove a moderate number of walls. The existing office space in the HHS 
building would be converted into living spaces. To do this, every other wall that divides the 
offices would need to be removed. In turn this would make the living areas twice as large as they 
currently are. On the southwest side of the building, many rooms can remain intact, but some 
walls would be removed to make room for a 2000 ft2 dining area. 

Alternative 3 - High Modification 
Construction 
This option is the most construction intensive option as the entire building would be redone to 
serve a new purpose. The largest concern with this option is updating building utilities such as 
electrical, HVAC, etc, according to residential codes rather than commercial building codes. It is 
also an unique situation in that there is both a restaurant and gym attached. 

Structural 
The highest modification plan would require more substantial changes to the structural layout of 
the building. To make room for full sized apartments (ranging from 500-1200 ft2), the walls 
would need to be reconfigured and additionally existing hallways would have to be made into 
apartment walls. Due to these changes, extensive interior work would be needed relating to the 
existing walls. These changes would happen around the outer border of the building where all of 
the existing offices are. Again, on the southwest side of the building, changes would be made to 
turn this space into two restaurants. Walls can be cleared out to make room for dining space for 
both restaurants. To split the two restaurants, additional partitions are to be added to separate 
them. This alternative would require the most extensive changes to the existing structural layout 
of the building, however it is important to note that none of these walls would be load bearing, 
which would keep these costs low. 
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8.0 Opinion of Probable Cost 
An opinion of probable costs and an estimation of costs were prepared for the three alternatives 
detailed above. This estimate is based on current data and industry estimates which does 
introduce a level of uncertainty. The level of uncertainty associated with these estimates 
decreases as more information becomes available and site conditions are verified. Additional 
information on cost calculations can be found in the Appendix. Fees are allocated within the 
price for inflation based on project start date, contingency, the previously agreed upon design 
fee, and site services. These are necessary projections that encompass the managerial costs of 
design and construction of this project. 

Capital Costs 
Capital costs were primarily estimated using RSMeans data from the RSMeans Square Foot 
Costs 31st Edition (2010). This data was then adjusted to account for inflation between the years 
of 2010 and 2021. Other sources included previous bids and mentor experience. The estimates 
were broken down into general costs, MEP, finishes, equipment, and other. The other category 
included fees, contingency, and inflation. 

The chosen alternative was projected to be under the four million dollar budget for this project. 
The four million dollar budget would include design and construction costs, but not the value of 
the current site as a purchase price. That cost will be determined between a developer and the 
county and was not included in the estimations. 

A contingency of 20% was used for this estimation process as that is considered the contingency 
for both the rest of the design process and construction process. In summary, the estimated 
project costs for Alternative 1, the commercial space, is approximately $3.0 million, for 
Alternative 2, the assisted living facility, $3.2 million, and finally for Alternative 3, the 
apartment option, $3.8 million. 

 
Operation & Maintenance Costs 
Operation and maintenance (O&M) costs were based on research and comparable scenarios. The 
O&M costs were significantly less for alternatives 1 and 3 while alternative 2 had a considerably 
larger value due to the nature of providing some limited medical services and more involved 
cleaning services. Table 5 summarizes the operation and maintenance costs for each alternative. 

 
Salvage Value 
Salvage value is the book value of an asset after depreciation has taken place over time. For this 
particular project, the depreciation value of a building was found using “Civil and Environmental 
Systems Engineering” [C.S. ReVelle]. For a non-residential building, as is the case with 
alternatives 1 and 2, the lifetime is considered to be around 40 years which results in a salvage 
value of around 25% of the original value for a lifetime of 30 years. For alternative 3, residential 
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properties are considered to have a lifetime of around 30 years, which means that it would be 
fully depreciated at that time. 

Payback Period 
Payback period is defined as the amount of time it takes to recover the cost of an investment. 
Equation 3 (in Appendix) states that the payback period is the capital cost divided by the annual 
net benefits of the project. Alternative 2 had the lowest payback period at 7.73 years, Alternative 
1 had a payback period of 8.42 years, and Alternative 3 had the longest payback period at 24.2 
years. This is summarized in Table 6 below. These values were consistent with research in that it 
is not unusual for apartment buildings to have a longer payback period. 

 
Life Cycle Cost 
Life cycle cost is another way to create comparisons between alternatives. This estimates the cost 
of a building over its lifetime. Equations 1-2 for life cycle costs can be found in the Appendix. 
Life cycle cost is a way to compare the costs associated with a project over time and includes the 
initial capital costs, annual costs, and salvage value. It does not account for the benefits that 
come from each option. This is why Alternative 2, the assisted living option, has the shortest 
payback period, but the highest life cycle cost. 

 
Annual Benefits 
Annual benefits, also known as revenue, is listed in Table 6 for each of the alternatives. These 
values were obtained using square foot estimates. For the low modification alternative, office 
space is rented at about $2/square foot/month, while restaurant space is around $3/square 
foot/month [Facility Costs]. The medium modification alternative, the assisted living facility, had 
13 rooms available. In Wisconsin, the average assisted living cost per year per person is $47,205 
[S. Witt]. Finally, for the high modification option, the apartment option, rent was figured 
according to area averages. This alternative would include 10 apartments: one studio apartment, 
five one-bedrooms, and four two-bedroom apartments. These are rented for around $600, $700, 
and $850 respectively [QuickFacts Adams County, Wisconsin]. The rent for restaurant and gym 
spaces is also included. 

 
Table 5. Summary of Capital Costs for the Project 
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Table 6: Summary of Probable Cost Analysis 
 

 

9.0 Final Recommendation 
The three design alternatives were assessed across three major categories: cost, construction and 
community need. Weighting for each performance criterion was determined based on the 
engineering team’s professional insight and the feedback from Adams County Grounds and 
Economic Development Departments. The factors in Table 1 range from 1-3 with the lowest 
factor (1) attributed to the best performing alternative for each itemized criteria. 

The medium modification (Retirement Community - low assist living) received the lowest score 
of 1.8 and high modification (Multi-use Residential) received the highest score of 2.15. 
Based on the insight provided by the engineers at Castle Rock Consultants and the decision 
matrix outlined in Table 1, the final design recommendation is to have the existing Health and 
Human Services Building repurposed into a low-assist Retirement Community (Medium 
Modification - Alternative 2). This medium modification alternative would keep both cost and 
community in mind, with a short payback period and ability to meet the needs of the aging 
community. 

Comparatively, this retirement community option was top ranked in the categories of annual 
income, payback period, sustainability, and space limitations. Though it ranked poorly in the 
categories of life cycle and capital costs, the significant profitability of this kind of community is 
shown in the payback period and annual income, superseding the other financial concerns. 

 
Socially, this redesign option serves the unmet needs of the senior population and therefore ranks 
relatively well in the community needs categories as well. Within a 0.2 mile radius of the 
proposed retirement center is the community’s grocery market, a local park, and two 
convenience stores. These surrounding facilities would further serve to benefit future retirement 
residents. 
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Table 1. Weighted Decision Matrix (revisited) 
 

 
10.0 Project Schedule 
The Gantt Chart for design and construction of the HHS facility is included as Figure 18 in the 
appendix. 

 
The Gantt charts includes a detailed timeline of completed and upcoming tasks necessary for 
design and construction services. The preliminary and final design phases are planned to be 
complete by 04/30/2021. 

Permitting included in the final design phase is scheduled to commence on May 1, 2021. 
Construction is expected to last from October 16th 2021 through August 1st 2022, approximately 
10 months. 
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11.0 Sustainability Assessment 
Economic 
Local 
As previously stated, the burden of the building cost will fall on the local community unless the 
county is able to secure federally or state funding prior to selling to a developer. The retirement 
community design is the most costly of the three alternatives proposed in life cycle and 
operations and maintenance costs. However, this is compensated by the comparatively shorter 
payback period of 7.73 years and high annual income the facility would provide. 

National/Global 
On a national and global level, this repurposing can be looked to as an example of how to 
revitalize the economy of small town communities. Being aware of and playing into the needs of 
a community allows for its economic growth in the long term. For this particular repurposing, 
this meant working with town officials to recognize the aged population could be better provided 
for and proposing an alternative that was costly in the short term but allowed for rapid future 
benefits. Proposing similar sustainability minded designs in this way on a larger scale, would 
ultimately allow for heightened growth and create a balance between taxpayer buy in and 
community profit. 

The Garver Feed Mill Renovation located in Madison, Wisconsin and completed in 2019, is a 
prime example of this. The mill, once a sugar factory turned feed mill, is now redeveloped as an 
event and eatery space. This facility now serves to benefit the growing small business 
community developing in the area. The Adams County Health and Human Services remodel 
would look to fill a similar community need and to create a positive community impact. 

Environmental 
Local 
The Human and Health Services Building is located in a rural commercialized area, bordered by 
residential homes, correctional facilities, middle and high schools, and heavy forestry. The latter 
is frequented by deer and local wildlife and as such efforts will be made during the construction 
phase to preserve the existing ecosystem. In particular, this residential community alternative has 
a lifetime of 30 years which indicates the environmental concerns listed above will be realized 
every 30 or so years. 

National/Global 
Beyond the local community or state level, environmentally this design has small scale impacts. 
This redesign can serve as an example for future construction projects in small town areas with 
similar constraints. Taking the ecosystem of wildlife such as deer in consideration nationwide 
can be a means of actively promoting conservation and preservation practices in the industries 
known for their destruction. 
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Social 
Local 
Social sustainability is integral when performing construction services in small town 
communities like that of Adams and Friendship. Construction and operation phases may result in 
localized disturbances and pollution. As previously mentioned, for this reason it is important to 
restrict disruptive work to non-school hours so as not to disturb the surrounding 
Adams-Friendship School District/High School. Construction hours often overlap school hours, 
since work is done during daytime hours. Therefore, it is recommended for sound barriers to be 
installed and for site activities to be limited to 100 decibels. 

Equally important is maintaining acceptable road conditions throughout the construction phase. 
This works to reduce the disruption to the community. With it being such a small town, reducing 
the number of road closures on adjacent roads like Main Street and East North Street is critical. 
Rerouting large vehicles along these main roads is also notable. 

National/Global 
On a larger scale, social sustainability implemented in this way can be a lesson to take forward 
into projects on national and global scales. Regardless of location, working around existing 
facilities and environments poses a constraint on the construction work conducted in these 
congested areas. Construction noise and traffic disturbances are often the source of community 
complaints and as such it is necessary to keep the community involved as these changes are 
being proposed. To mitigate the political and communal backlash that often comes with 
introducing the building of new facilities, it is important to come to an agreement with local 
officials and residents. This can be achieved through community forums where the course of 
action can be discussed. 
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12.0 Design Uncertainties 
 

Data Based 
Some of the uncertainties in the design stem from a lack of available data and information that 
would have supplemented the analyses. The client was only able to provide floor plans and was 
not able to provide structural plans for the Health and Human Services Building. This made it 
difficult to determine the structural load bearing walls from the floor plans alone. Engineering 
judgment and mentor guidance were used to assume the location of these walls and then 
appropriately predict the structural layout of the building. However, this uncertainty is 
supplemented by the knowledge of which walls are load and non-load bearing. No load bearing 
walls would be removed. This would aid with construction and serve as a cost saving measure. 

There is uncertainty with regards to the present geology on site due to lack of access to the actual 
SPT borings drilled on site. There are no records of logs that show that borings were drilled on 
site. Without these logs, the underlying geology was interpreted using boring logs from another 
site in Wisconsin and WebSoil Survey. WebSoil Survey was able to confirm that the soil 
underneath the Health and Human Services building was in fact loamy sand. The boring logs 
examined for the site were provided as a reference by UW-Madison and showed soil layers 
similar to what would be expected on site. Those boring logs were used to supplement the 
geotechnical analysis and foundation recommendations. Nevertheless, if boring holes were 
drilled on site, this interpretation would closely mirror what is found. 

Further uncertainty from lack of data came on the hydrologic side of the project. Offsite water 
has been reported to be backing up onto the lot, compounding the ponding concerns. This is due 
to the low relative elevation of the site, and is indicative of an overwhelmed or lacking water 
management plan for the wider area. Proposed hydrologic intervention was proposed based on 
designing for known data and managing onsite water. Additional data could change the water 
storage necessary on the lot. However, the ditch expansion would more than double onsite 
storage capacity and should more than compensate for the amount of water reported as ponding 
on the parking lot. 

 
Knowledge Based 
The design alternatives were heavily influenced by specific needs and demands of the 
community. There was no outspoken demand for new business space yet the team decided to 
consider the prospect of commercial office space in order to stay consistent with the legacy of 
the Health and Human Services building. 

Knowledge of the community was supplemented by meeting with the county’s Executive 
Director of Economic Development, Daric Smith. Smith was able to comment on the economic 
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viability of different project potentials and provided a deeper understanding of the economic 
status of the county and its residents. In addition to this, Smith primarily outlined housing as a 
major community need. 

The example Smith cited for this was that while 30 new teachers were hired by the Adams 
County School District since 2018, only two reside within the county while the rest commute. 
This is a result of a lack of available market rate housing. Many of the community’s senior 
residents are not leaving their existing homes that they have occupied for over 30 years, meaning 
that the existing stock of homes in the area sees little turnover. Despite utilizing these community 
resources, there was still little information about specific demands (specifically for business and 
office space rentals). In the end, this meant the design alternatives were generated based on 
generalities and assumptions consistent with other smaller, rural communities in the state. 

 
Closing 
Castle Rock Consultants is grateful for the opportunity to work with the Adams County Grounds 
Department in contributing a socially enhancing and economically profitable final design. 
The final recommendation made in this report by Castle Rock Consultants takes into 
consideration the analysis summarized above, in order to provide the Grounds Department with 
feasible alternatives to sell to interested developers at a later date. 
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D01 REMOVE WALL BASE, DEMO EXISTING CARPET. 
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D03 DEMOLISH WALL 
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D13 REMOVE COAT RACK & TURN OVER TO OWNER. 
D14 
D15 DEMOLISH WALL-MOUNTED AIR CLEANING UNIT. 
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PAINT. 
D17 DISASSEMBLE PARTITION WALLS AND TURN OVER TO OWNER 
D18 REMOVE WALL-MOUNTED LETTERING "VETERAN SERVICES". 
D19 STRUCTURAL COLUMN - REMOVE AND REPLACE PER STRUCTURAL 

DOORS TO BE SALVAGED 
Mark New Location 
S1 New door #247 
S2   New door #203 
S3   New door #137 
S4   New door #104 
S5 New door #139A 
S6   New door #208 
S7   New door #214 
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Rainfall Data 
 

Table 7. Tabular Precipitation Frequency Estimates [NOAA Climate Data] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

39 



 

 

   Table 8. Alternative 1 - Cost Table  

 Alternative 1: Varied Commercial Use 
 Item Approx. Qty Units Unit Price Total Cost Reference 
 General Costs      

 Mobilization 1 each $50,000 $50,000 Previous bid 
 Permitting 17200 sq. ft $0.23 $3,900 Adams County Planning and Zoning 
 Zoning Inspections 1 each $100.00 $100 Adams County Planning and Zoning 
 Erosion Permit 1 - $50.00 $100 Adams County Planning and Zoning 
 Final Inspections 12 each $50.00 $600 Mentor 
 In wall Inspections 12 each $50.00 $600 Mentor 

Below Grade Inspections 4 each $50.00 $200 Mentor 
 
Drainage Work Allowance 

 
1 

   
$10,000 

Based on one week of labor with 2.5 people and one skid 
steer 

 Demolition 17200 sq. ft $7.00 $120,400 Mentor 
 Sound Insulation 34400 sq. ft $3.28 $112,800 RS Means Square Foot Costs 31st Edition (2010) 
 Roofing 19264 sq. ft $5.50 $106,000 Mentor 
 Roof Insulation (Blown) 19264 sq. ft $0.98 $18,900 RS Means Square Foot Costs 31st Edition (2010) 

MEP      

Plumbing      

Offices 14035 sq. ft $7.76 $108,900 RS Means Square Foot Costs 31st Edition (2010) 
Restaurants 3165 sq. ft $16.71 $52,900 RS Means Square Foot Costs 31st Edition (2010) 

 HVAC      

 Offices 14035 sq. ft $23.28 $326,700 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurant 3165 sq. ft $39.76 $125,800 RS Means Square Foot Costs 31st Edition (2010) 
 Fire Protection      

 Offices 14035 sq. ft $5.28 $74,100 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurants 3165 sq. ft $7.91 $25,000 RS Means Square Foot Costs 31st Edition (2010) 
 Electrical      

Offices 14035 sq. ft $30.98 $434,800 RS Means Square Foot Costs 31st Edition (2010) 
Restaurants 3165 sq. ft $20.65 $65,400 RS Means Square Foot Costs 31st Edition (2010) 
Finishes      

Offices 14035 sq. ft $30.22 $424,100 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurants 3165 sq. ft $27.85 $88,100 RS Means Square Foot Costs 31st Edition (2010) 
 Equipment      

 Offices 1 each $20,275 $20,300 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurant (Large) 1 restaurant $31,246 $31,200 RS Means Square Foot Costs 31st Edition (2010) 



 

 

 Sub Total:    $2,200,900  
 Other      

 Design Fee    $200,000 From Proposal 
 Contigency (20%)    $440,200 Design Phase Contigency 
 Inflation (3.5%)    $77,000 Mentor 
 Site Services    $5,500 Previous Bid 
 Construction Fee (3%)    $87,700 Mentor 
 Grand Total:    $3,011,300  



 

 

   Table 9. Alternative 2 - Cost Table  

Alternative 2: Retirement Community 
 Item Approx. Qty Units Unit Price Total Cost Reference 
 General Costs      
 Mobilization 1 each $50,000.00 $50,000 Previous bid 
 Permitting 17200 sq. ft $0.23 $3,900 Adams County Planning and Zoning 

Zoning Inspections 1 each $100.00 $100 Adams County Planning and Zoning 
Erosion Permit 1 - $50.00 $100 Adams County Planning and Zoning 

 Final Inspections 12 each $50.00 $600 Mentor 
 In wall Inspections 12 each $50.00 $600 Mentor 
 Below Grade Inspections 4 each $50.00 $200 Mentor 

Drainage Work Allowance 1 - - $10,000 Based on one week of labor with 2.5 people and one skid steer 
Demolition 17200 sq. ft $7.00 $120,400 Mentor 

 Sound Insulation 51600 sq. ft $3.28 $169,200 RS Means Square Foot Costs 31st Edition (2010) 
 Relocation of Plumbing Allowance 200 lf $200.00 $40,000 [2021 Sewer Line Replacement & Repair Costs] 
 Relocation of Sewer Lines 200 lf $200.00 $40,000 [2021 Sewer Line Replacement & Repair Costs] 

Resizing of Utilities Allowance 1   $15,000 [R. Womeldorf and G. Evans] 
Concrete Saw Cutting 200 lf $8.00 $1,600 [How Much Does Saw Cutting Concrete Cost?] 

 Replacing HVAC Equipment 4202 sq. ft $8.00 $33,600 [2021 HVAC System Costs] 
 Patch Concrete Slab 200 sq. ft $6.00 $1,200 [2021 Concrete Slab Costs: Cost To Pour] 
 Roofing 19264 sq. ft $5.50 $106,000 Mentor 

Roof Insulation (Blown) 19264 sq. ft $0.98 $18,900 RS Means Square Foot Costs 31st Edition (2010) 
Roof Insulation (Sheets 19264 sq. ft $1.55 $29,900 RS Means Square Foot Costs 31st Edition (2010) 

 MEP      
 Plumbing      
 Nursing Home 15815 sq. ft $17.88 $282,800 RS Means Square Foot Costs 31st Edition (2010) 

HVAC      

Nursing Home 15815 sq. ft $17.52 $277,100 RS Means Square Foot Costs 31st Edition (2010) 
 Fire Protection      
 Nursing Home 15815 sq. ft $6.83 $108,000 RS Means Square Foot Costs 31st Edition (2010) 
 Electrical      

Nursing Home 15815 sq. ft $15.19 $240,200 RS Means Square Foot Costs 31st Edition (2010) 
Finishes      

 Nursing Home 15815 sq. ft $28.64 $452,900 RS Means Square Foot Costs 31st Edition (2010) 
 Room Changes      
 New Kitchen 690 sq. ft $150.00 $103,500 [Kitchen Remodel Cost Guide and Calculator for 2021] 

New bathrooms 695 sq. ft $300.00 $208,500 [Learn about the cost of projects in the Bathrooms category.] 
Equipment      



 

 

 Nursing Home 13 rooms $2,000 $26,000 RS Means Square Foot Costs 31st Edition (2010) 
 Kitchens 2 each $31,246 $62,500 RS Means Square Foot Costs 31st Edition (2010) 
 Sub Total:    $2,340,300  
 Other      
 Design Fee    $200,000 From Proposal 
 Contigency (20%)    $468,100 Design Phase Contigency 
 Inflation (3.5%/year)    $81,900 Mentor 
 Site Services    $5,900 Previous Bid 
 Construction Fee (3%)    $92,900 Mentor 
 Grand Total:    $3,189,100  



 

 

   Table 10. Alternative 3 - Cost Table  

Alternative 3: Multi-Use Residential 
 Item Approx. Qty Units Unit Price Total Cost Reference 

General Costs      
 Mobilization 1 each $50,000.00 $50,000 Previous bid 
 Permitting 17200 sq. ft $0.23 $3,900 Adams County Planning and Zoning 

Zoning Inspections 1 each $100.00 $100 Adams County Planning and Zoning 
 Erosion Permit 1 - $50.00 $100 Adams County Planning and Zoning 

Final Inspections 12 each $50.00 $600 Mentor 
In wall Inspections 12 each $50.00 $600 Mentor 

 Below Grade Inspections 4 each $50.00 $200 Mentor 
Drainage Work Allowance 1 - - $10,000 Based on one week of labor with 2.5 people and one skid steer 

 Demolition 17200 sq. ft $7.00 $120,400 Mentor 
 Sound Insulation 51600 sq. ft $3.28 $169,200 RS Means Square Foot Costs 31st Edition (2010) 

Relocation of Plumbing 375 lf $200.00 $75,000 [2021 Sewer Line Replacement & Repair Costs] 
 Relocation of Sewer Lines 375 lf $200.00 $75,000 [2021 Sewer Line Replacement & Repair Costs] 

Resizing of Utilities Allowance 1   $50,000 [R. Womeldorf and G. Evans] 
Concrete Saw Cutting 375 lf $8.00 $3,000 [How Much Does Saw Cutting Concrete Cost?] 

 Patch Concrete Slab 375 sq. ft $6.00 $2,250 [2021 Concrete Slab Costs: Cost To Pour] 
Replacing HVAC Equipment for Apartment Style 17200 sq. ft $8.00 $137,600 [2021 HVAC System Costs] 

 Roofing 19264 sq. ft $6.00 $115,600 Mentor 
 Roof Insulation (Blown) 19264 sq. ft $0.98 $18,900 RS Means Square Foot Costs 31st Edition (2010) 

Roof Insulation (Sheets) 19264 sq. ft $1.55 $29,900 RS Means Square Foot Costs 31st Edition (2010) 
 Landscaping Allowance 1 each  $30,000 [ProgressiveBuildersAdmin] 

Exterior aesthetics and updates (Paint, etc.) 9100 sq. ft $6.00 $54,600 Previous bid 
Parking Lot Repairs 42000 sq. ft $3.00 $126,000 [W. Stanley] 

 Outdoor Recreation Area Allowance 1   $15,000 [Learn about the cost of projects in the Outdoor Living category.] 
MEP      

 Plumbing      
 Living Space 12297.4 sq. ft $19.63 $241,400 RS Means Square Foot Costs 31st Edition (2010) 

Restaurants 2526.1 sq. ft $16.71 $42,200 RS Means Square Foot Costs 31st Edition (2010) 
 Gym 2376.5 sq. ft $7.76 $18,400 RS Means Square Foot Costs 31st Edition (2010) 

HVAC      

Living Space 12297.4 sq. ft $9.05 $111,300 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurants 2526.1 sq. ft $39.76 $100,400 RS Means Square Foot Costs 31st Edition (2010) 

Gym 2376.5 sq. ft $23.28 $55,300 RS Means Square Foot Costs 31st Edition (2010) 
 Fire Protection      
 Living Space 12297.4 sq. ft $3.10 $38,100 RS Means Square Foot Costs 31st Edition (2010) 

Restaurants 2526.1 sq. ft $7.91 $20,000 RS Means Square Foot Costs 31st Edition (2010) 
 Gym 2376.5 sq. ft $3.79 $9,000 RS Means Square Foot Costs 31st Edition (2010) 

Electrical      

Living Space 12297.4 sq. ft $13.09 $161,000 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurants 2526.1 sq. ft $20.65 $52,200 RS Means Square Foot Costs 31st Edition (2010) 

Gym 2376.5 sq. ft $30.98 $73,600 RS Means Square Foot Costs 31st Edition (2010) 



 

 

 Finishes      
 Living Space 12297.4 sq. ft $30.48 $374,800 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurants 2526.1 sq. ft $27.85 $70,400 RS Means Square Foot Costs 31st Edition (2010) 
 Gym 2376.5 sq. ft $30.22 $71,800 RS Means Square Foot Costs 31st Edition (2010) 
 Gym Showers (materials) 4 each $1,391.40 $5,600 RS Means Square Foot Costs 31st Edition (2010) 
 Equipment      
 Living Space (appliances) 10 apartments $10,000 $100,000 RS Means Square Foot Costs 31st Edition (2010) 
 Restaurant (Large) 2 restaurant $31,246 $62,500 RS Means Square Foot Costs 31st Edition (2010) 
 Gym 1 equipment $100,000 $100,000 [What is the Cost of Owning a Gym?] 
 Sub Total:    $2,795,950  
 Other      
 Design Fee    $200,000 From Proposal 
 Design and Construction Contigency (20%)    $559,200 Design Phase Contigency 
 Inflation (3.5%/year)    $97,900 Mentor 
 Site Services    $7,000 Previous Bid 
 Construction Fee (3%)    $109,800 Mentor 
 Grand Total:    $3,769,850  
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$614,000−$200,00
 

 

Life Cycle Calculations 

Life cycle cost is calculated by adding the capital cost and annual costs over the lifetime of a 
project and subtracting the present value of the salvage value. 

 
Equation 1: 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 (𝑃𝑃/𝐴𝐴, 3%, 30) − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (𝑃𝑃/𝐹𝐹, 3%, 30) 
Equation 2: 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 (19. 600411) − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (0. 411987) 

 
Sample Calculation for Alternative 2: 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = $3, 200, 000 + $200, 000 (𝑃𝑃/𝐴𝐴, 3%, 30) − $800, 000 (𝑃𝑃/𝐹𝐹, 3%, 30) 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = $3, 200, 000 + $200, 000 (19. 600411) − $800, 000 (0. 411987) = $6, 790, 400 

 
Payback Period 
Payback period is calculated by dividing the capital costs by the difference between the 
annualized benefits and annualized costs. This can help determine how quickly the project will 
“pay for itself”. This does not take into account the present value of money. 

 
Equation 3: 

  𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶  
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵−𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 

 
Sample calculation for Alternative 2: 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =        $3,200,000         = 7. 73 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 

 
Drainage Calculations 
The amount of water needed to be stored on site is primarily a function of rainfall intensity, site 
size, and site surface conditions (paved/unpaved). The rational method is used to measure peak 
discharge rates, and this is used to estimate the volume of water held on-site. 

 

Equation 4. Rational Method 
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 [−] × 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 [𝑖𝑖𝑖𝑖/ℎ𝑟𝑟] × 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 

𝑉𝑉 = [(1. 0 × 0. 52) + (0. 4 × 0. 48)] [−] × 3. 27 [𝑖𝑖𝑖𝑖/ℎ𝑟𝑟] × 2. 93 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
= 0. 712 [−] × 3. 27 [𝑖𝑖𝑖𝑖/ℎ𝑟𝑟] × 2. 93 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎] 
= 6. 82 [𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 − 𝑖𝑖𝑖𝑖 / ℎ𝑟𝑟] 

= 24, 760 [ 𝑓𝑓𝑓𝑓3] 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 
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Equation 5. Volume Calculation 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 = 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 [𝑓𝑓𝑓𝑓2] × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ [𝑓𝑓𝑓𝑓] 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 18 [𝑓𝑓𝑓𝑓2] × 600 [𝑓𝑓𝑓𝑓] 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 10, 800 [𝑓𝑓𝑓𝑓3] 

𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛 = 40 [𝑓𝑓𝑓𝑓2] × 600 [𝑓𝑓𝑓𝑓] 

𝑉𝑉𝑛𝑛𝑛𝑛𝑛𝑛 = 24, 000 [𝑓𝑓𝑓𝑓3] 
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Mr. Jan Kucher, PE Adjunct Professor 
2346 Engineering Hall 
1415 Engineering Drive 
Madison, WI 53706 

 
Subject: 100% Geotechnical Exploration and Report 

Adams County Health and Human Services Building Remodel 
108 E. North St. 
Friendship, WI 

 
Dear Mr. Kucher, 

Attached is the geotechnical investigation requested on behalf of the client, Adams 
County. In this report, findings from five soil borings as well as previous well data was obtained. 
From this, information about the soil stratigraphy, soil types, and groundwater levels was found. 
This data will be analyzed with respect to the information found following common practice. 
Recommendations for the site will then be put forth following this analysis. 

The intent of this report is to inform the client of the current site conditions and use 
engineering models to predict the strength of the subsurface conditions. This will in turn provide 
information for the proposed renovation of the Adams County Health and Human Services 
building. While there is an existing foundation and building that is stable, Castle Rock 
Consultants will confirm if there are any changes needed to the current system due to the 
repurposing of the building. 

The geotechnical report will also aim to provide information about how to alleviate 
drainage issues on the site. Castle Rock Consulting is here to obtain the testing data, verify 
subsurface conditions and groundwater levels, as well as provide recommendations to the best of 
their abilities based on the data available. 

Our team is grateful for the opportunity to work with the Adams County Grounds 
Department in contributing a socially enhancing and economically profitable final design. Please 
direct questions with regards to this report to the team’s geotechnical engineer, Devin Welch. 

Sincerely, 
 

Dalila Ricci Devin Welch 
Project Manager Geotechnical Lead 
Castle Rock Consultants Castle Rock Consultants 
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Disclaimer: 
 
The concepts, drawings, and written materials provided here were prepared by students in the 
Department of Civil & Environmental Engineering at the University of Wisconsin-Madison as an 
activity in the course CEE 578 - Senior Capstone Design. These do not represent the work 
products of licensed engineers. These are NOT for construction purposes. 
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1.0 Introduction 
 

Adams County, the owner of the Adams County Health and Human Services Building, 
has tasked Castle Rock Consulting with completing this geotechnical report in regards to their 
site in Friendship, Wisconsin. In Appendix 1, Figure 1, the location of the site relative to the state 
of Wisconsin is pictured. This report is designed to provide information as to how different 
alternative design plans will be impacted based on soil geology and strength. There will also be 
recommendations that pertain to improving drainage over the site. Discussion related to 
foundations will be provided with recommendations to follow. These recommendations will 
work to reduce the effect the site conditions have on the design and construction processes. 

 
2.0 Project Description 

 
This site contains the existing Adams County Health and Human Services building which 

is a one story building with a footprint of around 17,200 square feet. The parcel of land for the 
site is 2.93 acres in total and an aerial image of this can be seen in Appendix 1, Figure 2. There is 
also a parking lot on the site that is approximately 42,000 square feet. The parking lot is sloped 
west towards a small creek that drains underneath North St., south of the building and land 
parcel, but there continues to be flooding issues. These grading issues will need to be addressed 
throughout due to improper drainage. 

Overall, the area is low lying which also exacerbates the drainage issues associated with 
the area. There is no basement underneath this structure. The current building was constructed in 
two sections. The first half of the building was constructed in the 1980s while the second part 
was built a decade later. The two are connected with a fire wall and there are two access doors 
that go through the fire wall. The exterior of the building is constructed using masonry with 
wood framing on the interior of the building. Utilities for the site are provided by the City of 
Adams. 

 
As the Adams County Health and Human Services move to a new building to further 

accommodate their needs, the existing building on site will be put up for sale. In order to 
maximize its usefulness to the community, alternative solutions to efficiently repurpose the 
building will be discussed. The future use and sustainability of the existing building will depend 
on the evaluation performed in this project. This report accounts for any changes in loading or 
structural integrity and determines if the current foundation is projected to be suitable for these 
options. 
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2.1 Soil Boring Disclaimer 

Due to the fact that no soil borings were conducted on this specific site, subsurface data 
was approximated using Web Soil Survey and from borings logs featuring similar geology. The 
information presented in the following sections are based on the analysis of these soil borings 
and thus cannot be viewed as an absolute representation of the geology on site. However, these 
boring logs have aided analysis efforts in interpreting the soil subsurface on site. For this 
capstone project, Castle Rock Consultants proceeded with these boring logs as if they were 
found on site. Historical water level data was also utilized by collected well data from the 
surrounding area. Ground surface elevations on site were determined using data on Google 
Earth. Please note that any development moving forward should obtain soil borings from the site 
to verify the following recommendations. 

3.0 Surface Exploration 

Subsurface conditions on site were explored by drilling five (5) Standard Penetration Test 
(SPT) soil borings to a target depth of 30.5 feet each. Boring locations were chosen accordingly 
in order to gather a realistic spread of the geology present. A site map with the locations of 
Borings 1 through 5 can be seen in Appendix 2. Borings were drilled in October 2020 by the drill 
company DC, subcontracted by Castle Rock Consulting. The team’s geotechnical engineers 
logged each boring hole, classified the soil observed, and collected the samples. Boring holes 
were drilled using a truck-mounted rotary CME 45 Drill rig along with 41/4” diameter Hollow 
Stem Augers. Split spoon (SS) barrels with 2” outside diameters were used to capture soil 
samples. 

All five bores were started at a depth of 1 foot. Split spoon barrels were pushed 1.5 feet 
(18”) per sample and were taken at intervals of 1 foot until a depth of 10 feet was reached. After 
this depth, samples were taken every 5 feet until the designated depth of 30.5 feet was reached. 
Borings generally returned 8 samples per hole unless auger refusal ended drilling early. Auger 
refusal was encountered at Boring 2 and terminated boring drilling at a depth of 27.5 feet. 
Refusal is typically indicative of the presence of bedrock, boulders, or other anomalies that 
indicate hard material. Groundwater was encountered upon completion in each borehole. Drillers 
observed water levels typically at a range of 19-22 feet below ground surface. 

After the completion of each hole, boreholes were then backfilled with bentonite chips 
and water as required by the State of Wisconsin Department of Natural Resources (DNR). Soil 
borings were done in accordance with ASTM Designation D 1586, the standard test method for 
standard penetration test (SPT) and split-barrel sampling. 
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3.1 Laboratory Testing 

 
Samples taken from the split spoon samplers were subjected to a few laboratory tests to 

help determine properties of the soil layers. All samples were classified using the Unified Soil 
Classification System (USCS) and the explanations of those guidelines can be found in 
Appendix 2. The majority of the soil in the boring logs were found to be sand with some silt 
(SM) or low plasticity clay deposits (CL). 

One piece of information that was provided is the unconfined compressive strength. This 
is described on the boring logs briefly as it is only applicable to cohesive soils. This was found 
according to ASTM D 2166. In some soil boring samples, a water content value was found. This 
was done by taking a sample of soil and weighing it in its natural state, then weighing it after it 
has been dried in an oven. By comparing these values, the percentage of water in a soil can be 
determined. This is important for settlement and other calculations. 

Finally, the liquidity index was found for a soil sample in soil boring 2. The liquidity 
index uses water content, the plastic limit, and the liquid limit. This determines the limits for the 
natural soil regarding water content. 

All results can be found in the boring logs in Appendix 2. 

4.0 Site Description 

4.1 Regional Geology 

The Adams County Health and Human Services Project is located within the Central 
Lowland physiographic province of the United States, the largest physiographic province in the 
continuous US according to the National Park Service. The region typically rises at most 990 feet 
above sea level in the Eastern section of the province and at most 2000 feet above seal level in 
the west. The Central Lowlands derive its name and distinction from its geologic history. This 
province was subject to the movement of multiple Pleistocene glaciers which carved the land and 
generated characteristic glacial features. 

Essentially all of the Central Lowlands are covered in a top layer of dense glacial till, 
nearly 150 feet thick. Till is composed of rock and soil sediment that can be as large as boulders 
and as small as very fine sand. The composition of till is always some type of non-uniform 
mixture of sediment, thus what makes it distinct. Underlying the glacial till are largely horizontal 
Paleozoic sandstones, shales, limestones, and conglomerates (Physiographic Provinces). 

4.2 Subsurface Stratigraphy 

This site location ranges in elevation from about 958 to 971 feet above sea level. This is 
consistent with the maximum elevation (984 feet) known to the region as stated in the regional 
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geology section. This information indicates that bores were probably drilled within the top most 
recently deposited section of the geologic record, glacial till and loam. Using the data from the 
five SPT boring logs, this theory was further proved. 

The subsurface profile on site is slightly varied but can generally be described by the 
following strata as: 

❖ Topsoil. Topsoil on site ranged from about 9-11 inches in thickness. It generally 
consisted of very dark grayish brown organic loam with silt or clay. USDA 
classification: Silty Loam. In 3 out of the 5 bores, engineered fill was observed. 

❖  Loam- Silty Sand (SM). Underlying the topsoil, a layer of medium dense brown 
fine to medium sand was seen. Ranging from depths as early as 11 inches to as 
deep as the target depth, this silty sand layer can be interpreted as the primary soil 
in the first 30.5 feet of the subsurface. It was observed to have varying degrees of 
silt concentration and trace clay which is characteristic to loam. 

❖ Fine Grained Seams- Lean Clay, Silt (CL, ML). Seams of fine-grained brown 
to grayish brown sediment were found at varying depths throughout the site. 3 out 
of the 5 bores captured thick pockets of silt between 20-30.5 feet of depth. The 
largest silt pocket was found to be 7 feet thick at a depth of 23.5 to 30.5 feet. All 
5 boring locations captured thick pockets of lean clay either from 0-6 feet or 
18.5-28.5 (largest pocket). 

Average SPT N-values in the upper 30.5 feet of silty sand ranged from 4-21 blows/ft 
indicating loose to medium dense soil. 

 
4.3 Groundwater 

The water table on site was generally observed to be anywhere from 19 to 22 feet below 
ground surface. Friendship Lake, which is a distance of 0.5 miles away, is observed to be at the 
same elevation as the site’s water table according to data found on Google Earth. This lake may 
be an indicator for groundwater flow as it is a nearby equipotential signifying water level. A 
shallow water table may pose as a hindrance to deep foundation considerations. For the scope of 
this renovation project, the groundwater flow patterns should not impact the construction process 
as there will not be any new foundation elements installed. 

 
4.4 Potential Environmental Considerations 

According to Web Soil Survey, there is a concern about corrosion of concrete due to the 
soil conditions. This is based upon sulfate and sodium content, moisture content, texture, and the 
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acidity of the soil. The risk for this particular area is high due to the texture of the soil. This is 
important to note and will be discussed further in the construction related issues section. 

Within soil boring 4, samples 2-4, a petroleum odor was detected. While this is 
something to note, it should not affect the surface of the site as there will be little to no earthwork 
done on this project. 

A full Environmental Site Assessment can be done to provide more information, but this 
is outside of the scope for this particular report. This may be beneficial to examine the effect of 
the possible petroleum contamination on the groundwater. 

5.0 Discussion & Recommendations 

Castle Rock Consulting offers the following comments and recommendations for the 
alternative design process for the existing Adams County Human Health and Services building. 
The current building rests on a slab-on grade foundation so there is generally no need to suggest 
the implementation of new foundations as long as the proposed loads are equal to the present 
conditions. Nevertheless, an analysis of the current geology was provided in order to decide a 
range of foundations and buildings suited for this location. The slab-on grade foundation is 
expected to be suitable for this location. However, frost heave and corrosion may be potential 
geohazards for shallow concrete foundations. 

 
It is expected that no site preparation will be needed for this project due to most of the 

construction coming from the interior redesign of the existing building. Nevertheless, water 
drainage is still a large issue on site and will need further considerations. It is suggested that silt 
socks are used if further renovation is performed to control erosion and limit leakage to drainage. 

5.1 Foundation Design & Recommendations 
Castle Rock Consulting has determined that it is feasible to utilize shallow concrete 

square foundations on the native soil present on site. This type of foundation will be the most 
economical choice for this site. The bottom of exterior footings should be placed 5 or more feet 
below finished exterior grade to account for frost depth which is typically 4 feet in Wisconsin. 
Footings in heated building areas or footings not affected by freezing temperatures can be placed 
directly below the floor slab-on-grade. 

 
The calculations have determined that a bearing pressure of at least 7088 psf will 

influence a total footing settlement greater than or equal to 1 inch with that differential settlement 
not exceeding 0.5 in. The width of the foundations were calculated to be 6 ft wide and starting at 
a depth of 5 feet below ground surface. Considering a factor of safety of 2.0 for this design, the 
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recommended maximum bearing capacity of 3544 psf to be applied on site if foundations were 
reconstructed with spread footings. This figure is equivalent to a max load of 54 tons applied to 
the foundation. The calculation of these parameters can be seen in Section 7.0 of this report. 

 
5.2 Lateral Earth Pressure 

The lateral earth pressure was also evaluated for this site. Due to the primary soil being 
loamy sand, the internal friction angle was noted to be a minimum of 31 degrees. Using its 
friction angle, the coefficients of earth pressure can be noted. The lateral coefficient of earth 
pressure for the active, passive, and at-rest case were found to be 0.32, 3.12, and 0.48 
respectively. 

 
5.3 Conclusion 

In conclusion, the current slab-on grade foundation was considered to be acceptable for 
the renovation of the Adams County Health and Human Services Building. If the finalized 
building alternative design requires loads greater than the ones previously placed, it is important 
that bearing loads and capacities are considered as previously mentioned. No site preparation is 
needed for this project as there will be no foundation system installed. 

 
6.0 Geotechnical-Related Construction Issues 

Geotechnical-related construction complications can be difficult to predict. This is due to the 
ever changing weather patterns that Wisconsin experiences throughout the year. Below are some 
potential issues that may come up during the construction process due to soil composition. 

 
● Due to drainage concerns on the site, it is important to move heavy equipment needed 

onto the site during dry periods. This will help prevent damage to the existing areas. 
● Any drainage remediation that will be done should be completed during the drier periods 

of the summer or fall. Due to the melting of ice and snow, it would be difficult to perform 
earthwork in the spring. 

● Some drainage issues may be due to the drainage plan for the broader area. It may be 
beneficial to look into the flow of water over the township area to understand why water 
is unable to leave this site. 

● Little site work preparation is needed for the site as there is no major earthwork proposed. 
However, it is important to note that existing foundations and structures should be 
protected and accounted for during the construction process. 

● Due to the potentially corrosive nature of the soil found on site, the concrete will be 
inspected on site prior to construction work to confirm that it is in good condition. 
Additional concrete would need to be protected from corrosion. 
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● The water level may fluctuate due to seasonal changes. Deep foundations are not 
recommended as it will be in close proximity to the fluctuating water table. The water 
level at Friendship Lake will serve as a good indicator for groundwater flow patterns. 
Further evaluation must be taken before considering the use of deeper foundations. 

Thank you for the opportunity to provide our expertise on this project. If there are additional 
questions or concerns, please contact Castle Rock Consulting. 
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7.0 Engineering Analysis Calculations 
 
Hough’s Method for Granular Settlement of Foundations 
The amount of settlement that a foundation will induce in granular soils was calculated through 
Hough’s Method. Since the geology on site consisted of predominantly sandy soil, this method 
was preferred. The depth of influence was determined to be the width of the foundation ✕ 3 (18 
feet). The strata was then divided into discrete layers of 3 feet thickness. The sum of settlement 
in each layer was measured using the following equation. The calculation of the settlement in the 
layer directly below the foundation (5-8 feet bgs) is shown. 

 
Equation 1- Total Settlement: 

δ = 𝐻𝐻   
𝐶𝐶' 𝑥𝑥 𝑙𝑙𝑙𝑙𝑙𝑙( σ'𝑜𝑜 + Δσ𝑏𝑏 ) 

 
Parameters: 
H = soil layer thickness (ft) 
C’ = bearing capacity index 
σ'𝑜𝑜= initial effective stress (lb/ft2) 
Δσ𝑏𝑏 = change in effective stress (lb/ft2) 
δ = settlement (in) 

 
Total Settlement in Layer 1: 

.4763 = 3 
 

50 
𝑥𝑥 𝑙𝑙𝑙𝑙𝑙𝑙( 672 + 2410.05 ) 

 
Allowable Bearing Capacity 
The maximum bearing pressure to induce a settlement of 1 inch was calculated from Hough’s 
method. This pressure, also known as ultimate bearing capacity, was divided by a safety factor of 
2.0 to determine the allowable bearing capacity. 

 
Equation 2- Allowable Bearing Capacity: 
Qall = Qu/F.S. 

 
Parameters: 
Qu= Ultimate bearing capacity (lb/ft2) 
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F.S. = Factor of Safety 
Qall = Allowable Bearing capacity (lb/ft2) 

 
Allowable Bearing Capacity: 
3544.2 = 7088.4/2.0. 

 
Lateral Earth Pressure Coefficients 
The lateral earth pressure coefficients of the underlying soil strata were calculated for the active, 
passive, and at rest conditions. 

 
Equation 3 - Active Earth Pressure Coefficient: 
Ka = tan2(45-f/2) 

 
Parameters: 
f = friction angle (degrees) 

 
Active Earth Pressure Coefficient: 
.32 = tan2(45-31/2) 

 
 
Equation 4 - Passive Earth Pressure Coefficient: 
Kp = tan2(45+f/2) 

 
Parameters: 
f = friction angle (degrees) 

 
Passive Earth Pressure Coefficient: 
3.12 = tan2(45+31/2) 

 
 
Equation 5 - At-Rest Earth Pressure Coefficient: 
K0 = 1-sin(f) 

 
Parameters: 
f = friction angle (degrees) 

 
Active Earth Pressure Coefficient: 
.48 = 1-sin(31) 
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8.0 Appendices 
 
Appendix 1: Site Location Information 

Appendix 2: Soil Boring Location Plan 
Logs of Soil Borings (5) 
Unified Soil Classification System 

Appendix 3: Well Data 
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Appendix 1: 
Site Location Information 
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Figure 1: Adams County Location within Wisconsin 
(Wikimedia) 
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Figure 2: Aerial Image of Adams County HHS Parcel 
(Adams County Tax Parcel Information) 
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Appendix 2: 
Site Map with Boring Locations 

and Boring Logs 
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Appendix 3: 
Well Log Data 
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