
1. General 

1.1. Introduction 

The following report will provide the City of Tilden with an evaluation of the infrastructure in the 

downtown area.  Infrastructure includes the water system, sanitary sewer system, storm sewer 

system, street paving, lighting, and sidewalk conditions.  We will evaluate the systems based on 

current acceptable industry standards along with current construction standards as published by 

the American Disabilities Act, Nebraska Health and Human Services, Nebraska Department of 

Environmental Quality, and other regulatory authorities.  The report also contains project 

descriptions and cost estimates to improve deficiencies that are noted in the system.   

 

1.2. Scope 

The City of Tilden entered into an agreement with Advanced Consulting Engineering Services to 

provide a preliminary engineering report on the Downtown Infrastructure Study.  The report shall 

include the following: 

 

 Community Needs Survey 

o Evaluation of the results received when the community needs survey was 

conducted in February of 2015. 

o Tabulation of the needs survey results. 

o Conclusions that were drawn based on needs survey results. 

 

 Water System 

o Evaluation of the size, capacity, and condition of the existing water mains. 

o Evaluation of the distribution system that serves the downtown area. 

o Recommendations of projects for improvements to the deficiencies that are 

associated with the Water System. 

o Estimated costs for proposed improvements. 

 

 Sanitary Sewer System 

o Evaluation of the size, capacity, and condition of the existing sewer mains. 

o Evaluation of the condition of the existing sanitary sewer manholes. 

o Recommendations of projects for improvements to the deficiencies that are 

associated with the Sanitary Sewer System. 

o Estimated costs for proposed improvements. 

 

 Storm Sewer System 

o Evaluation on the size, capacity, and condition of the existing storm sewer system 

in the planning area. 

o Recommendation of projects for improvements to the deficiencies that are 

associated with the Storm Sewer System 

o Estimated costs for proposed improvements. 

 

 

 

 



 Paving and Sidewalks  

o Evaluation of the condition of the existing paving and sidewalks in the planning 

area. 

o Recommendation of projects for improvements to the deficiencies that are 

associated with the Paving and Sidewalks in the planning area. 

o Estimated costs for proposed improvements. 

 

1.3. Location 

The City of Tilden, Nebraska was incorporated in 1885, and is located in northwestern Madison 

County and Northeastern Antelope County, on the Antelope/Madison County line in Northeast 

Nebraska.  The community is located in the West ½ of Sections 18 & 19, Township 24 North, Range 

4 West of the 6th Principal Meridian and the East ½ of Sections 13 & 24, Township 24 North, and 

Range 5 West of the 6th Principal Meridian.  The community is located along State Highway 275, 

about 22 miles west of Norfolk and 13 miles east of Neligh. 

 

1.4. Planning Area 

The planning area for this report includes the area extending one half block on either side of 2nd 

Street from Giles Creek Bridge to the intersection of 2nd Street and Elm Street and the area one 

half block on either side of Center Street from 3rd Street to the Cowboy Trail.  Figure 1.1 shows 

the planning area and land use within the planning area. 

 

Figure 1.1 

 

 



The planning area includes the swimming pool, large City Parks, sports complex, library and 

community building, fire hall, lumber yard, bank, and the downtown business district.  A majority 

of the land use in the area could be classified as business or commercial with some residential 

property being located on the fringes of the planning area.  

  
1.5. Economy/Geography 

The economy of the area is based largely on agriculture and construction.  The public school, local 

agricultural cooperative and 2 local construction companies are the main employers in the areas.  

Due to Tilden’s proximity to Norfolk there are a large number of people who commute to Norfolk 

for employment.   

The basic land use adjacent to the City is agriculture. There are no large manufacturing facilities 

or industries that place a large load on the water supply and distribution system.  There are not 

any butchering, food processing, or other facilities that would place a large protein load to the 

Waste Water Treatment Facility (WWTF).  

 

Tilden and the surrounding area are located in the furthest eastern limits of the Lower Elkhorn 

NRD.  Tilden is located within one mile of the Elkhorn River.  Topography of the area is mainly flat, 

river bottom, with rolling hills to the south, and the Elkhorn River located to the north.  Most of 

the surrounding land is used for row crop farming for the production of corn and soybeans.  A 

small portion of the community is located within the flood plain, generally along Giles Creek. 

 

At this time there are very few lots available for residential, commercial, or industrial 

construction, however; some lots are available for infill of residential development.  There is land 

available adjacent to the City limits that could be developed into residential, commercial, or 

industrial properties that could be served by City utilities, if the need arises.    

  



1.6. Population 

The City of Tilden had an estimated population of 953 people in 2010, as per the United States 

Census Bureau.  The following chart (Table 1.1) shows the population trends since 1950. 

 

Table 1.1 

YEAR POPULATION CHANGE ANNUAL PERCENTAGE CHANGE 

1950 1033    
1960 917 -116 -1.18% 

1970 947 30 0.32% 

1980 1012 65 0.67% 

1990 911 -101 -1.05% 

2000 1078 167 1.70% 

2006 1037 -41 -0.39% 

2007 1007 -30 -0.29% 

2008 999 -8 -0.08% 

2009 1002 3 0.03% 

2010 953 -49 -5.0% 

2011 954 1 0.1% 

2012 951 -3 -0.3% 

2015 943 -8 -0.8%  

2025 991 48 0.50%  

2035 1041 50 0.50% 

2045 1095 54 0.50% 

2055 1151 56 0.50% 

 
Table 1.2 shows a graph of the population trends for the City of Tilden since 1950 and the projected 

growth. 

Table 1.2 
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The population for the City of Tilden has remained relatively static for the past 60 years with a 
mean population of about 1,000 people.  We anticipate that due to the availability of land 
adjacent to the community for the development of housing and residential subdivisions, and the 
ease of commuting to Norfolk, the City will see a slight increase in population over the next 30 
years. 

 

The City has experienced a movement of young families back to Tilden to raise their families.  It is 
anticipated that the City of Tilden will continue to have an influx of young families.  The public 
school system has seen an increase in the number of students in the elementary classes over the 
past few years.   

 

It is not expected that there will be a large population growth in the community, unless the 
development of a manufacturing or agricultural industry occurs in or adjacent to the community. 

 

For the purpose of this Preliminary Engineering Report, we will assume a population growth of 
0.50% for the next 20 years.   

  



2. Evaluation of the Needs Survey Results  

2.1. Community Needs Survey 

Surveys were mailed Tilden residents along with their water bill, and to rural residents based on 

their rural route addresses.  Volunteers gathered on a Sunday to canvas the community for input.  

The survey consisted of four questions that were derived from meetings with representatives 

from the City Council and members of the Tilden/Meadow Grove Foundation.  A copy of the 

survey is included as Appendix A to this report.  We received approximately 280 responses to the 

survey. 

 

The results of the survey provided valuable information to the City Council as to what the needs 

of the constituents were.  Figure 2.1 shows results for the Community Development Needs Survey 

 

21% - street improvements - #1 need 

15% - new well/water system improvements 

13% - new affordable housing 

  9% - downtown infrastructure improvements 

 

Figure 2.1  Overall Community Development – All responses 
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Figure 2.2 shows results for the most needed improvements to the downtown area based on the 

Needs Survey. 

 

28% - sidewalk improvements - #1 need 

15% - street improvements 

12% - building façade improvements 

11% - water mains/fire protection 

10% - curb/gutter 

 

Figure 2.2  Downtown Improvements – All responses  

 

 

 

These results were presented to the City Council, Tilden/Meadow Grove Foundation members, 

downtown business owners and residents at a meeting held in June of 2015.  It was agreed upon 

that improving the infrastructure and visual aesthetics in the downtown area could lead to new 

businesses beginning or relocating to Tilden.  These businesses create jobs, thus increasing 

demand for housing and local services, which could help stimulate the local economy.  
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3. Evaluation of Existing Infrastructure 

3.1. Water System 

The water system in the planning area consists of an 8” water line, located just south of the center 

line of 2nd Street extending from the bridge over Giles Creek, east to Madison Street, a 6” main 

from Madison Street east to Oak Street, and a 4” main from Oak Street to Elm Street.  There is a 

4” main running north and south on the west half of Center Street. 

 

Maintenance records indicate that there have been leaks to the system in the planning area.  Over 

the past 5-10 years, the frequency of these leaks has increased.  Typical of all systems of this age, 

the water mains have experienced corrosion due to reactions with the chemicals in the soils.  This 

corrosion, along with typical oxidation, makes the pipes brittle and susceptible to leaks.  

Sometimes these leaks will occur due to vibration caused by traffic or construction in the area.  

Other times leaks may occur due to fluctuation in pressures in the system.   

 

Evaluation of the system would also indicate that a portion of the system is not large enough to 

support fire flows by today’s standards.  Minimum pipe diameter to support fire flow, as 

determined by Nebraska Health and Human Services, is 6”.  The major issue with the capacity of 

the system in the planning area is that it is fed by multiple 4” lines.  When the system was initially 

installed there was a well located near the old water tower, south of the pool on the east side of 

Giles Creek, which supplied adequate capacity to the downtown area.  That well and water tower 

are no longer part of the system. 

 

The existing water tower, located along Center Street near the south edge of town, provides 

capacity and pressure to the system to adequately support the downtown area if a fire would 

occur.  A connection to a “trunk” or “arterial” loop should be constructed.   It is also recommended 

that this arterial loop be connected to the new 8” main that was installed going east along the 

new fire hall, and that the main be connected to the 8” main that is extended north under Highway 

275 on the extension of Oak Street, north of 1st Street. 

 

3.2 Sanitary Sewer System 

The sewer system in the planning area consists of 8”, and 10” Vitrified Clay Pipe (VCP) and a 

combination of brick and concrete manholes.  The 10” main on West 2nd Street that runs north on 

Center Street, is one of the two major collector runs carrying the wastewater north to the lift 

station.  The second major collector begins at the intersection of Madison Street and 2nd Street, 

then flows east to the intersection of Elm Street and 2nd Street, then turns north under Highway 

275.  The east collector carries the flow from all of Tilden south of 2nd Street and east of Center 

Street.  The west collector carries the remainder of the flow south of 2nd Street.  These mains are 

adequately sized, but show considerable deficiencies due to age and material.  As stated before, 

the pipes are VCP.  These pipes deteriorate when exposed to hydrogen sulfide, sulfur dioxide 

ammonia, and other sewage gases.  The sewer mains were televised and revealed broken and/or 

displaced joints.  Depressions or dips in the line, which cause gases to build up, increase the rate 

of deterioration.  

 

The deficiencies noted are typical of systems of similar age, however, the deficiencies can lead to 

a larger problem called infiltration into the system.  This is when groundwater seeps or leaks into 

the system through a joint or crack in the pipe.  The existing system contains manholes that have 



deteriorated, broken or displaced joints, places where the top of the pipe is completely 

deteriorated due to gases, and poorly constructed service lines, all of which provide avenues for 

water to infiltrate into the collection system.  Infiltration also means sediments are being carried 

into the pipe, creating voids under the driving surface.  The intersection of 2nd Street and Elm 

Street was replaced because a void occurred, causing a portion of the street to collapse.  The 

other concern about infiltration is how it affects the capacity of the treatment plant due to higher 

flows in wet years. 

 

3.3 Storm Sewer System 

The storm sewer system within the planning area consists of a 24” storm sewer extending from 

Giles Creek outlet, east along the south side of 2nd Street to Center Street, including inlets at 

Antelope Street and Center Street.  The main then reduces down to 18” and 12” storm sewer 

pipes extending further east on 2nd Street to Madison Street and south to 3rd Street.  These pipes 

are concrete or Vitrified Clay and structurally seem to be in fair shape.   Most of the pipes have 

gravel and dirt that has been built up over the years, thus reducing the capacity.  When evaluated 

at full flows, the pipes were determined to be undersized to handle 10 year storm events, which 

are the design standard for arterial and municipal storm water systems.  The results of the 

evaluation are evident, residents and maintenance personnel have reported that ponding water 

that occurs after a storm event.  The major water ponding occurs on Center Street with the 

deepest pooling being at the intersection of 3rd Street.  Another deficiency that is noted is that 

asphalt build up in the gutters has created additional ponding of water that doesn’t allow positive 

drainage to the gutters. 

 

There is some additional storm sewer north of the intersection of Center Street and 1st Street that 

drains north to the Highway Right-of-Way.  This storm sewer would need to be expanded or an 

additional drainage system would need to be developed to adequately drain the 1st Street area, 

which is part of the Phase II improvements. 

 

3.4 Streets 

2nd Street is a concrete street that has been overlaid with asphalt and armor coating.  The asphalt 

and armor coating were more than likely originally installed to extend the life of the concrete and 

to improve the driving surface.  You can see that the cracks and joints have reflected through the 

asphalt surfacing.  This tells us that some displacement and shifting of the concrete is occurring.  

The number of cracks that are visible tell that the concrete was probably not cut into small enough 

panels when it was installed, and that the concrete has reached or surpassed its structural 

usefulness.  Once displacement starts and ponding occurs, water starts to seep through to the 

subgrade, creating saturated conditions and increased movement due to frost heave.  This 

increases the number and severity of the cracks, so the situation continues to worsen until the 

concrete is structurally useless. 

It should also be noted that since the water, storm sewer, and sanitary sewer are all located under 

the street surfacing, they should be replaced prior to replacing the street surfacing. 

 

 

 

 



3.5 Sidewalks 

The curbs and sidewalks in the downtown area are in poor shape.  Curbs have broken or “popped 

off”, due to cracks that have allowed water to permeate the curbs and then freeze.  Asphalt has 

gotten into the gutter flow line, causing ponding of water and icy conditions.  Sidewalks are 

uneven, a safety hazard, and there isn’t adequate ADA accessible ramps or parking spaces. 

 

Sidewalk conditions will only continue to get worse as the same saturated soil conditions that 

were discussed in the paving evaluation exist in the sidewalk soil subgrade as well, thus causing 

heaving and displacement. 

 

4. Proposed Improvements 

4.1 Water System 

Based on the evaluation of the water system in the planning area and for the entire community, 

the following improvements have been proposed. 

 

Figure 4.1 shows the proposed water system improvements.  



 

 



Project A – Construction of an 8” PVC water main on 2nd Street, beginning at Giles Creek and 

extending east to the intersection of 2nd Street and Elm Street.  The proposed main will be 

designed to connect to the existing system at the Giles Creek Crossing, the existing 4” mains at 

Antelope Street, Center Street, Madison Street, Oak Street, Elm Street, and the 8” main going 

north at Oak Street. 

 

The new main would be located 3-5 feet south of the north back of curb rather than the present 

location near the centerline.  As part of this project, larger connections at Center Street (Project 

B) and Antelope and Oak Streets (Project C) will be accounted for. 

 

The new project will be designed in accordance with State regulatory requirements.  Additional 

valves will be installed to help isolate sections of the community and fire hydrants will be placed 

at each intersection.  Also, all service lines shall be replaced. 

 

Project B – Construction of an 8” PVC water main on Center Street, beginning at 3rd Street and 

extending north to the crossing under Highway 275.  The new main will be located east of the 

west curb line in the parking area and will connect to the new 8” line on 2nd Street (Project B) and 

to the 8” water main located at the intersection of 3rd Street and Center Street, just to the south 

of the crossing under Highway 275 and to the 8” line on the north side of the new fire hall that 

was construction as part of the fire hall project. 

 

The new project will be designed in accordance with State regulatory requirements.  Additional 

valves will be installed to help isolate sections of the community and fire hydrants will be placed 

at each intersection.  Also, all service lines shall be replaced. 

 

Project C – Construction of an 8” water main from the intersection of 2nd and Antelope Streets, 

connecting to the 8” main at the intersection of 3rd and Antelope Streets.  This portion of Project 

C eliminates a section of 4” main, giving the downtown area a 2nd connection to the 8” main that 

comes down from the water tower.  The second portion of this project would be construction of 

an 8” main on Elm Street from 3rd Street to the Cowboy Trail.  This portion of Project C gives the 

downtown area its third loop back to an 8” main and extends another large diameter lead to the 

north.  This project will have a tremendous effect on both the capacity for fire support in the 

downtown area and improve the capacity of the system as a whole. 

 

The new project will be designed in accordance with State regulatory requirements.  Additional 

valves will be installed to help isolate sections of the community and fire hydrants will be placed 

at each intersection.  Also, all service lines shall be replaced.   

 

4.2 Sanitary Sewer 

After evaluation of the sewer system, it was determined that the capacity of the mains in the 

planning area is adequate; however, the mains will continue to deteriorate.  Therefore, if money 

is going to be spent to redo the street surface, it is recommended that the sewer main and services 

be replaced first. 



The project will consist of replacing the 8” and 10” main with PVC sewer main, bypass pumping, 

the replacement of manholes with precast concrete manholes, and the replacement of sewer 

service lines to the face of the buildings with PVC service main. 

 

Figure 4.2 shows the proposed sewer system improvement project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 



4.3 Storm Sewer 

Storm sewer system improvement would include the construction of 36” RCP storm sewer 

beginning at the location of the existing outlet, then extending east, adjacent to the south curb 

line of 2nd Street to the intersection of 2nd Street and Center Street.  A 24” storm sewer would 

continue east to the intersection of 2nd Street and Madison Street, and a 24” main would be 

extended south along the west curb of Center Street to the intersection of 3rd Street and Center 

Street.  Inlets will be placed at all intersections.  An alternate route extending from the 

intersection of 2nd Street and Antelope Street, south to 3rd Street and Madison Street, then east 

to 3rd Street and Center Street, will be considered in the design process.  This route would save 

removal of concrete at the Quick Serve Gas Station and the Tilden Public Library locations. 

 

Figure 4.3 shows the proposed storm sewer improvements and the alternate route 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 



4.4 Streets and Sidewalks 

After evaluating the condition of the streets, we have decided to recommend the following 

alternatives for improvements.  The first and cheapest solution would be to mill the existing 

asphalt down to the original concrete street surface, patch any spots where the concrete is 

yielding, due to poor subgrade or other failure, then replace a 30” curb and gutter section and the 

sidewalks.   Finally, replace the driving surface with a process called micro-surfacing.  This process 

will give an appearance that is much the same as the repairs that were completed on Highway 45.  

This solution however does not allow for the water, sewer, or storm sewer improvements that 

were previously discussed to be completed, because so much concrete will need to be removed 

to allow for these improvements. 

 

The second solution, and in all probability the most suitable solution, is to remove the existing 

street surfacing and sidewalks.  This is due to the poor condition and capacity of the water and 

sewer utilities.  This would allow for the completion of the utility improvements that are 

suggested.  Sidewalks would be constructed with 6” concrete, street surfacing will be 8” thick 

concrete paving.  Constructing the sidewalks at a thickness of 6” concrete paving will allow skid 

loaders and other equipment to be used for snow removal.  As part of this project, subgrade would 

be conditioned to optimum moisture content and 95% of maximum dry density.  The street crown 

would be lowered to 2% or 2.5% and the sidewalks and intersections would be replaced to meet 

American Disabilities Act Requirements.   

 

As part of this project we are proposing that the street and sidewalks on 2nd Street will be removed 

and replaced.  Since the Nebraska Department of Roads recently completed an improvement 

project on Center Street we are not proposing to remove the street paving unless it is for the 

replacement of the underground utilities and we can get NDOR to participate in the removal and 

replacement costs.  We will remove and replace the curb and gutter and sidewalks on each side 

street.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Cost Estimates 

5.1. Water System 

Water Main Improvements Project A  

 Total Estimated Construction Cost  $203,730.00 

 Contingencies (15%)    $  30,559.50 

 Design Engineering (10%)   $  20,373.00 

 Total Estimated Project Cost   $254,662.50 

 

Water Main Improvements Project B  

 Total Estimated Construction Cost  $118,250.00 

 Contingencies (15%)    $  17,737.50 

 Design Engineering (10%)   $  11,825.00 

 Total Estimated Project Cost   $147,812.50 

 

Water Main Improvements Project C  

 Total Estimated Construction Cost  $  77,150.00 

 Contingencies (15%)    $  11,572.50 

 Design Engineering (10%)   $    7,715.00 

 Total Estimated Project Cost   $  96,437.50 

 

5.2. Sanitary Sewer System 

Total Estimated Construction Cost   $159,900.00 

Contingencies (15%)     $  23,985.00 

Design Engineering (10%)    $  15,990.00 

Total Estimated Project Cost    $199,875.00  

 

5.3. Storm Sewer System 

Total Estimated Construction Cost   $142,190.00 

Contingencies (15%)     $  21,328.50 

Design Engineering (10%)    $  14,219.00 

Total Estimated Project Cost    $177,737.50 

 

5.4. Streets and Sidewalks 

Total Estimated Construction Cost   $789,300.00 

Contingencies (15%)     $118,395.00  

Design Engineering (10%)    $  78,930.00 

Total Estimated Project Cost    $986,625.00 

 

5.5. Lighting 

Total Estimated Construction Cost   $789,300.00 

Contingencies (15%)     $118,395.00  

Design Engineering (10%)    $  78,930.00 

Total Estimated Project Cost    $986,625.00 

 

 



5.6. Total Estimated Project Cost 

Water Project A      $254,662.50 

Water Project B      $147,812.50  

Water Project C      $  96,437.50 

Sanitary Sewer Project Cost    $199,875.00 

Storm Sewer Project     $177,737.50 

Paving Improvements     $986,625.00 

Lighting Improvements     $377,187.50 

Total Estimated Project Costs              $2,240,337.50  

 

6. Funding 

6.1. Community Development Block Grant (CDBG) 

The Community Development Block Grant program is available to entities meeting the minimum 

threshold of 51% Low-to Moderate-Income within the jurisdiction.  These grants, even when 

meeting the threshold, are competitive and are dependent upon the need and persuasiveness of 

the application. 

 

There are several infrastructure types of related projects the CDBG can be utilized for: 

 Sidewalks in a commercial area 

 Streets 

 Water and wastewater (however, these funds are typically reviewed as part of the 

Water/Wastewater Advisory Committee (WWAC). 

 Curb and gutter 

 

These grants are typically Public Works Grants and are limited to a maximum amount of $250,000, 

and include matching funds requirements.  When these grant funds are used there are typically 

some labor requirements built into the specifications for construction. 

 

6.2. USDA Loans and Grants 

Funds are also available through the WWAC review process.  These funds may be in the form of a 

grant (no Payback) or a loan with a reasonable interest rate.  These funds can typically be used 

for water and wastewater systems. 

 

6.3. Business Improvement District (BID) 

A Business Improvement District is an area designated for a specific purpose – redevelopment, 

maintenance, and repairs.  Typically, and simply stated, an area agrees to tax themselves at a 

higher level, to get the low interest financing (bonding) of the City.  The special assessment is set 

up in order to pay for said improvements over a specific period of time. 

 

6.4. Tax Increment Financing (TIF) 

TIF is another option for future financing; however, this type of financing is very dependent upon 

a private, tax paying project to support the cost of improvements.  Also, in order to use TIF, an 

area must be declared as blighted and substandard.  Tax increment financing is only an option if 

redevelopment or improvements of the properties is going to take place.  The City can only 

capture the taxes on the improvements. 
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TILDEN DOWNTOWN INFRASTRUCTURE IMPROVEMENT STUDY – SURVEY 

 

1. Do you own property in the downtown area?  YES  or  NO 

 

2. How frequently do you shop at a local business?       PLEASE CIRCLE ONE 

A. Less than ONCE per week 

B. ONCE per week 

C. TWO or THREE times per week 

D. DAILY 

E. MORE THAN ONCE per day 

 

3. What do you perceive are the downtown improvements that are needed the most:  

(Rank 1 thru 10, 1 being most needed) 

 Water Mains/ Fire Protection 

 Sanitary Sewer Mains 

 Sidewalks 

 Curb and Gutter 

 Streets 

 Storm Drainage 

 Lighting 

 ADA Compliance/Handicap Accessibility  

 Building Facade Improvements 

 Other ________________________ 

 

4. What do you perceive as the biggest need for the City of Tilden: 

(Rank 1 thru 11, 1 being most needed): 

 New Well/Water System Improvements 

 Sewer System Improvements 

 Street Improvements 

 Downtown Infrastructure Improvements 

 New Affordable Housing (first time home owners) 

 Community Building 

 Lots to build housing on 

 Multi-family living (duplex, etc.) 

 Rental property 

 Recruiting skilled laborers 

 Economic development director 

      Ĕ Please list any additional comments or concerns you may have on the back of this survey. 

Thank you for completing this survey.  Your input is valuable and your cooperation is greatly appreciated. 


