
 

 

Barr Engineering Co.   4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435   952.832.2600  www.barr.com 

August 18, 2017 

Charles H. Grotte, P.E. 
Assistant County Engineer 
Otter Tail County 
505 South Court Street, Suite 1 
Fergus Falls, MN 56537-2757 
 

Re: Phelps Mill Building Inspection 

Dear Mr. Grotte: 

Barr Engineering Co. (Barr) has completed an inspection and preliminary evaluation of the Phelps Mill 
Building located at the Phelps Mill Park in Otter Tail County. The purpose of the evaluation was to develop 
a repair plan for the building support system in order to develop a budgetary cost estimate for repairs.  
This evaluation is a continuation of evaluations completed by Barr in 2004 and in 2012. This letter 
provides a summary of our observations and recommendations for the structure. 

Background 

The mill portion of the building is a three story timber framed structure that is approximately 30 feet long 
by 36 feet wide that was constructed in 1889. In 1895 a two-story 25 foot long by 36 foot wide feed 
addition was built on the mill’s north side. The basement area of the feed addition is approximately 2 feet 
higher in elevation than the original mill building. 

The building is located just downstream of the Phelps Mill Dam. Tail water of the dam flows next to the 
building and water is present beneath the building some of the year. Concrete foundations extend above 
the waterline and support the building’s primary timber support beams that were built on the 
foundations. Timber cross-beams and columns are supported by the primary beams.  

In 1975 the building was added to the national register of historical places. 

County staff first discovered significant foundation deterioration in 2003 during an inspection. In February 
of 2004, Barr inspected the facility and developed sketches, temporary repairs, conceptual repairs, and 
cost estimates. Barr provided plans and specifications for temporary repairs which included installing 
adjustable steel shoring posts on timber cribbing. The temporary repairs were completed later in 2004. 
During construction, additional work was identified and completed including concrete supports beneath 
the columns in the southeast corner, temporary shoring for the turbine structure framing in the river, new 
timbers at the turbine houses, and placing between 80 and 140 cubic yards of concrete under the building 
along its west side. The large concrete pour also served to surround/support severe deterioration in five 
foundations that was identified in the February 2004 drawings. 

In 2012, Barr performed another site inspection. A summary of that inspection included findings, 
recommendations for permanent repairs, and a budgetary cost estimate. The recommendations included 
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replacing some primary support timber beams and installing drilled piers or micro-piles with new steel 
beams to re-support the building. 

Site Visit and Observations 

On August 1, 2017. Tor Hansen, P.E. and Cordelle Thomasma, P.E. performed an inspection of the building. 
They were provided access by David Boen who is the caretaker of the facility. He was present throughout 
the inspection. Access beneath the building was gained along the river’s edge near the northwest corner 
of the building. The water was approximately six to twelve inches deep beneath the building at the time of 
the inspection. 

Substructure (Foundations and Basement) 
The floor and supports beneath the feed addition of the building (which are approximately two feet 
higher in elevation than the mill area) appeared to be in good condition. The visible portions of the 
foundations in this area were intact and did not show signs of deterioration. Five foundations in this area 
had previously been identified as “severely deteriorated”, however the areas of deterioration were 
encasing in concrete in 2004. 

The main beams, the floor joists, and the floor of the feed addition were all in good condition. The beam 
spanning east/west that is located along the elevation drop between the feed addition and the mill 
(gridline D) was found to be deteriorated and in poor condition. The column at grids D and 2 (see 
attached figures) bears on this beam which then bears on beams spanning north/south located beneath 
the mill building. 

The southeast corner of the mill building has settled considerably. The primary support beams and the 
bottom of the columns in this quadrant of the building have rotted resulting in the building’s settlement. 
It appears that the water level is often at or near the base of the columns and the primary beams which is 
the likely cause of their deterioration. 

Superstructure (Floors 1 through 3) 
The superstructure did not exhibit deterioration like the substructure. As a whole the superstructure is 
intact with only minor areas of deterioration that can likely be attributed to the settlement in the 
basement level and/or water infiltration.  

The exterior of the building shows signs of damage from water infiltration throughout the southeast 
corner. On the interior, the east wall of the mill building on the third floor showed signs of water damage 
to the siding, posts, and beams near the wall/ceiling interface. 

The feed addition roof has a slight sag near the mill building. Discoloration of the ceiling and joists in this 
area suggests that water may have infiltrated the roof. It is possible that drifting snow at this change in 
roof elevation and the relatively flat roof in this area could be contributing factors to the sag. 

The roof was not accessed or evaluated as a part of this inspection. 
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Recommendations 

Timber beams that rest on the concrete foundations have deteriorated which is believed to be the cause 
of the settlement. Water damage to the building seems to have been caused by changed surface and roof 
drainage routes as a result of the settlement. 

We recommend that the building be raised to attempt to straighten it and improve drainage. Barr has 
been in contact with a contractor specializing in temporary shoring and structure raising (Jepsen Inc., 
www.jepseninc.com). Barr plans to continue discussions with this contractor since work of this kind 
(building raising and temporary shoring) will require expertise that Barr does not have. Barr’s design will 
incorporate their input. 

After the building has been raised, we recommend that the deteriorated timber beams be replaced with 
galvanized steel beams to prevent future deterioration. The column bottoms that have deteriorated 
should be repaired as well. 

The 2012 recommendations included installation of drilled piers or micro-piles to replace the building 
foundations however it appears that the settlement of the building can be attributed to the deteriorating 
beams and is not believed to be due to settlement of the foundations themselves. Therefore, the current 
and revised recommended repairs include reusing the existing concrete foundations in lieu of installing 
drilled piers or micro-piles. The new steel beams should be shimmed and anchored to the existing 
foundations to re-support the building.  

After new steel support beams are in place, new basement floor joists in the mill building can be installed. 
The existing flooring in the basement can be reused however some new flooring will be required. 

Barr has prepared an order of magnitude estimate that the County can use for 2018 budgeting. The 
estimate is broken down into a series of steps that we believe will be necessary in order to execute the 
project. Actual costs and construction steps will vary since the detailed design has not yet been completed 
and the contractor has not been selected. 

If you have any questions or comments regarding this letter please call me at your convenience. 

Sincerely,  

 
Cordelle Thomasma, P.E.  
Structural Engineer 
952-832-2976 
 
Attachments:  

1. Cost Estimate 
2. Inspection Photographs 
3. Figures 



 

 

Attachment 1 

Cost Estimate 

  



low high

Mob/Demob. $45,000 $65,000

Relocate or Support Moveable Basement Equipment $5,000 $10,000

Create Temporary Access Through Walls $5,000 $10,000

Remove Basement Floor $5,000 $10,000

Remove Floor Joists $5,000 $10,000

Shore and Jack/Level Building $70,000 $90,000

Remove Rotted Support Beams $10,000 $15,000

Install Galv. Steel Support Beams $15,000 $20,000

Shim/Level Support Beams on Existing Foundations $10,000 $15,000

Replace Rotted Column Bottoms $10,000 $15,000

Replace Removed Walls $5,000 $10,000

Install New Floor Joists $5,000 $10,000

Reinstall Salvaged Flooring $5,000 $10,000

Allowance for Unscoped Carpentry Repairs $25,000 $30,000

Construction Contingency $60,000 $80,000

Total $280,000 $400,000

Notes:
1.  County's project management costs not included.

4. Siding, roofing, and windows are excluded from this estimate.

Cost Range

Phelps Mill Building

2018 Foundation Repairs, Construction Cost Estimate

2. This estimate is a concept‐level cost estimate based on preliminary information. Numbers 

should not be used for detailed planning, but for general budgeting purposes only. Actual costs 

will vary. (Class 4, 10% design completion per AACE No. 69R‐12 Cost Estimate Classification – As 

Applied in Engineering, Procurement, and Construction for the Hydropower Industry)

3. Fees for permits (if applicable) are not included.

P:\Mpls\23 MN\56\23561027 Phelps Mill Building Repair\WorkFiles\Construction Cost Estimate_rev 1.xlsx
Page 1 of 1

8/10/2017



 

 

Attachment 2 

Inspection Photographs 
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Photo #1 Feed Addition Substructure, Looking South at Grid D 
 

 
Photo #2 Feed Addition Substructure, Grid 2 Foundations, Looking Southeast  
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Photo #3 Feed Addition Substructure, Grid 3 Foundations, Looking Northeast  
 

 
Photo #4 Feed Addition Substructure, Grid 2 Foundations, Looking Northwest 
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Photo #5 Feed Addition Substructure, Looking East at Grid 3. 
 

 
Photo #6 Mill Building, Basement Floor, Southeast Corner 
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Photo #7 South Beam Deterioration (Grid A)  
 

 
Photo #8 Mill Building Siding, Southeast Corner, Looking at Underside of Walkway 
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Photo #9 Feed Addition, Roof Sag. 
 

 
Photo #10 Mill Building, Third Floor, East Side, Water Intrusion Damage at Framing Near Roof 



 

 

Attachment 3 

Figures 

 

 

 








