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January 30, 2017 
 
Mr. Anthony Vigorito 
Plant Operations Manager 
The Mahoning Valley Sanitary District 
1181 Ohltown McDonald Road 
Mineral Ridge, Ohio 44440 
  
Subject: Contract No. G-102, Amendment to March 26, 2014 Engineering Services Agreement 

Dam & Spillway Improvements Project  
PO No. 2016000317:  Opinion on Structural Issues Associated with the Dam and 
Buildings Task - Letter Report Deliverable 
GF Project No. 58721 

 
Dear Mr. Vigorito: 
 
Gannett Fleming is pleased to submit this Letter Report providing Mahoning Valley Sanitary District 
(District) with an opinion on structural issues associated with Mineral Ridge Dam and water 
treatment-related buildings at the District’s Meander Reservoir / Ohltown-McDonald Road campus 
location. This deliverable has been prepared in accordance with the requirements of the referenced 
Purchase Order and Gannett Fleming’s proposal dated October 18, 2016, and in accordance with 
discussions during our January 19, 2017 Webex teleconference.   
 

Background 
 

Under this Purchase Order, Gannett Fleming:  
 Performed a limited detail review of documents provided by the District prior to conducting a 

site visit.  The documents provided for review included as-built structural and architectural 
drawings of the filter building addition and related prior engineering condition assessment 
reports and as-built drawings of concrete and masonry structures at the dam. 

 Participated in a one-day site visit on November 21, 2016.  Attendees during the site visit 
included Mr. Vladimir Cecka, P.E., of Gannett Fleming and Mr. Thomas Holloway, Chief 
Engineer. During the visit, Mr. Cecka observed and documented pertinent conditions related 
to cracking visible at the buildings and dam and obtained background information and 
historical perspective related to the cracking.  The site visit was conducted on foot, walking 
inside and outside of the buildings and taking notes and photographs. The names and numbers 
of buildings and the dam features that are referenced herein are shown on the site plan in 
Exhibit 1.  Detailed inspection, measurements, or survey and mapping of cracks was not 
performed during the site visit. 

 
Findings and observations from the site visit and a summary assessment of observed conditions are 
provided below.    
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Findings/Observations 
 

Building 4 – High Service Pumping Station 
 The low roof portion of this building is comprised of masonry bearing walls with steel trusses, 

and the high roof portion, over the pump room, is comprised of non-bearing walls with steel 
columns and trusses.   

 A vertical crack was observed in the brick exterior at a corner running from the top of the 
concrete portion to the roof at three locations on this building.  See attached Photos 1 & 2. 

 
Building 7 - Headhouse 

 This building 7 consists of lime bins and chemical feed areas at the center portion of the 
building that is high with lower building wings on each side.  The high roof portion of the 
building is a steel framed building encased in concrete.  Two low roof portions of the building 
on the west side have exterior steel columns with steel trusses. Two low roof portions of the 
building on the east side have exterior masonry bearing walls with interior steel columns and 
steel trusses.   

 There are a few horizontal cracks at the upper level brick causing external displacement of 
some bricks.  It appears this condition is located near the interior floor elevations. See 
attached Photo 3. 

 There are multiple locations with cracks in the brick exterior, both in the lower and upper 
portions of the building.  Many were recently sealed to prevent water intrusion.  Typically the 
cracks extend vertically the entire height.  See attached Photos 4, 5, 6 & 7.   

 
Building 11 – Carbon Feed 

 This building was built in the 1990s and has a brick exterior. 
 No cracks were observed.  See attached Photo 8. 

 
Building 15 – Warehouse 

 This building has bearing masonry brick walls supporting steel beams and a precast concrete 
roof panel system. 

 A plate at bottom of steel lintel beam above an entrance roll up door is deflecting and separating 
from the steel beam.  See attached Photo 9.  This building has minor vertical and diagonal 
cracking in the brick exterior with the majority of the cracks already repaired.  See attached 
Photo 10. 

 
Building 16 – Boiler House 

 This building has bearing brick masonry walls and steel trusses. 
 The brick is generally in good condition with very few cracks. See attached Photo 11. 

 
Building 18 – Chemical Building 

 This building was built in the 1990s and has a brick exterior. 
 No cracks were observed.  See attached Photo 12. 
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Building 19 – Filter Building 

 This building has interior steel columns supporting steel roof trusses and metal roof decking.  
The exterior walls are masonry brick with pilasters to support the trusses.  An addition was 
construction in 1958 on the north side of the existing Filter Building with similar construction 
as the existing building.   

 There are two diagonal cracks on the interior of the brick located on outside corners on the 
west side wall of the original building and minor interior cracks located throughout.  These 
diagonal cracks on the corners are reflected on the exterior of the brick as well.  See attached 
Photos 13 & 14.  There are also many minor horizontal cracks at the windows and where there 
is a horizontal steel lintel that connects to masonry pilasters.  See attached Photos 15, 16 & 17.  
Generally there are more cracks on the west side of the building.  The majority of the cracks 
were previously repaired with sealant.  There were no cracks visible in the interior or exterior 
of the 1958 Filter Building addition. 

 
Building 19 – Filter Building 2005 Addition 

 This structure was constructed in 2005. The exterior masonry bearing walls are supported on 
two foot wide strip footings and concrete foundation walls.  The interior masonry walls are 
non-bearing and are supported on thickened concrete slab. Roof steel joists with metal decking 
are supported on exterior concrete masonry unit (CMU) walls.  A corridor was constructed 
connecting the old and new structure.  It is typically supported on strip footings, however, 
adjacent to the existing building there is an underground chamber and the wall bear directly on 
the concrete top of the chamber. 

 Cracks are visible in the concrete foundation walls on each side where the underground 
chamber stops and the strip footings begin.  See attached Photo 19.  Cracks from the inside of 
the hallway are reflected to the exterior, and a vertical shift of 1/8” can be seen in concrete 
footing wall.  See attached Photo 20.  This has also caused cracks to develop below the lintel 
beams on both sides of the windows.  See attached Photos 18, 23 & 25.  The corridor has a 
control joint with a sealant in the masonry wall on each side.  There are cracks in the paint at 
this joint which are only superficial, as the sealant below is in good condition.  See attached 
Photo 21.  

 In the boiler room area, some sealant is separated at the corner CMU joints, and evidence of 
differential vertical movement is visible between the exterior and interior wall. The exterior 
masonry wall is supported on a strip footing, but the interior masonry wall is supported on a 
thickened slab on grade.  See attached Photo 22.  

 In the electrical room there are cracks in the corner joints (similar to the boiler room) and no 
sealant is present to cover the mortar.   

 The generator room has a shrinkage crack in the floor.  See attached Photo 24.  The corner 
joints have no sealant and the mortar is cracked due to differential settlement between exterior 
and interior wall as noted in the previous rooms. 

 
Building 21 – Administration Building 

 The building has steel beams encased in concrete and steel columns.  The floor beams and roof 
trusses bear on brick masonry walls. 

 There are numerous cracks on the south side of the building and at the southeast corner.  Many 
of the cracks were previously repaired.  Typically, there were more defects visible near the 
bottom of the wall than at the top.  See attached Photos 26, 27, 28, 29 & 30. 
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Building 23 – Drain Water Pump Station 

 This building was built in the 1990s.  The exterior walls are CMU with a brick exterior. 
 The exterior brick is in good condition.  See attached Photo 31.  There is movement at the 

corner of the building and the retaining wall.  The expansion joint between the building and 
retaining wall has opened up in the corner.  The retaining wall is shifting, causing a crack to 
develop in the concrete portion of the pumping station.  This is most likely a result of a dowel 
that is placed between the retaining wall and the pump station.  See attached Photos 32 & 33.    
There is some interior paint that is peeling away from the concrete walls, which does not appear 
to be structural-related.  See attached Photo 34. 

 
Building 25 – Backwash Pump Station 

 This building has a brick exterior and was built in the 1990s.  The roof is supported by steel 
beams and girders which rest on concrete walls. 

 There are a few minor interior cracks visible in the concrete walls, which appear to be due to 
shrinkage and are not signs of structural deficiency.  See attached Photo 35.  In the lower level 
of the building, water is leaking in through an existing conduit communication cable into a 
conduit box.  See attached Photo 36. 

 
Building Gate House 

 This building has a brick interior and a stone exterior.   
 A repointing project was completed in 1995.  In general, it appears that the overall condition 

of the building exterior is not significantly changed from the conditions that were documented 
in the Field Investigation Summary Report dated October 2014 and prepared by Gannett 
Fleming.  See attached Photos 37 & 38. 

 
Dam Roadway Slab 

 This is a concrete slab on grade, which is unreinforced except at the emergency spillway crest 
locations. 

 A large crack typically runs down approximately the center of the slab with other cracks present 
in many locations.  See attached Photos 39 & 40. 

 
Principal Spillway Top of West Training Wall / Inspection Manhole 

 Access to the interior of the inspection manhole was not available to inspect for cracking or to 
observe the horizontal control joints in the concrete that extend from the face of the principal 
spillway west training wall near the crest to the interior of the inspection manhole.  See attached 
Photos 41 & 42, which are file photos from a 2014 field inspection.  
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Summary Assessment of Observed Conditions 
 
The existing buildings were constructed in the 1930s and 1990s, and the latest Building 19 Filter 
Building addition was completed in 2005.  The newer buildings have masonry control joints in the 
exterior walls that help with crack development due to temperature changes. See Exhibit 2 for the Brick 
Institute of America Technical Notes 18 and 18A on Brick Construction, which provide additional 
information on masonry control joints. 
 
The Building 19 Filter Building addition has developed a few cracks. These cracks appear to be caused 
by a differential settlement between new strip footings and the portion of the building supported on top 
of the existing underground chamber (corridor area).  Differential settlement was observed between 
the exterior walls supported on a strip footing and the interior walls supported on a thickened slab-on-
grade. These cracks are aesthetic in nature, and further settlement is expected to be minimal.  The 
current observations support the conclusions contained in ms consultants, Inc.’s report dated June 2012 
that the primary cause of the cracks in Building 19 Filter Building addition is settlement, which may 
have been potentially aggravated by the earthquake activity reported in 2011.  A copy of the 
ms consultant’s report is shown in Exhibit 3.   
 
The existing buildings from the 1930s do not have any control or expansion joints in the exterior 
masonry walls.  This is typical for this construction period.  In general, it is likely that over many cycles 
of temperature changes, these older brick buildings have developed cracks in the exterior brick that 
could have been prevented with the addition of masonry control joints during the original construction.    
It did not appear that any of the observed cracks in the buildings from the 1930s were due to settlement 
or seismic activity.   
 
At Building 23 Drain Water Pump Station, corrosion of the dowel bars that are currently holding the 
cracked and rotated concrete corner of the building in place may fail and result in the collapse of the 
concrete at some time in the future. 
 
The cracks in the top of dam roadway may have developed due to heavy equipment traveling over the 
slab with wheel alignment near the edges.  Beyond the limits of the twin emergency spillways, the 
as-built drawings show that the slab at the top of dam is unreinforced concrete, and this detail does not 
allow for transfer of moment at the center.   
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Recommendations 
 

1. All buildings: 
a. Perform annual walk-through inspection of all building interiors and exteriors.  Identify 

and document new cracking, other defects and the locations where previously applied 
sealant has failed and not preventing water intrusion. 

b. Seal open, exterior cracks, where present, to prevent water intrusion.  Perform advance 
routing of cracks and surface preparation as recommended by sealant manufacturer, 
including removal of existing sealant, where present.  Narrow cracks should be routed 
using a 1/8-inch bit to prepare a slot for sealant installation. 

2. Building 7 - Headhouse:  Perform a detailed, close-up inspection of the cracking in the exterior, 
upper level (tower) brick.  Assess the cause of the cracking and develop and implement the 
necessary repairs.  A temporary means of temporary access such as a man lift or other suitable 
equipment will be required to conduct the inspection.   

3. Building 23 – Drain Water Pump Station, at the corner where the expansion joint between the 
building and retaining wall has opened (see attached Photos 32 & 33). 

a. Temporary, short-term repair:   
i. Restrict pedestrian access to ground area in the vicinity of the corner until 

long-term repairs can be implemented. 
ii. Install new sealant at cracks and open joints that are subject to water intrusion.  

Perform advance surface preparation as recommended by sealant 
manufacturer, including removal of existing sealant, where present.   

b. Long-term repair:  Investigate as-built construction details and develop repair details 
to remove and re-build the concrete that is rotated and / or cracked.  Repairs should 
include cutting of the existing dowel bars located between the retaining wall and the 
pump station corner. 

4. Building 21 – Administration Building:  Remove mortar from joints along several of the 
horizontal cracks that have developed between windows and doors and investigate the cause 
of the cracking.  Develop and implement appropriate repairs.   

5. Building 25 – Backwash Pump Station, lower level:  Investigate the source of the water leaking 
from the existing conduit into the conduit panel box.  Develop and implement repairs needed 
to stop the leakage into the box, and which will not adversely affect the safety and functionality 
of the existing conductor. 

6. Top of Dam Roadway:  Replacement of the top of dam roadway is included as a feature in the 
upcoming design and construction of dam modifications project.  

7. Principal Spillway Top of West Training Wall / Inspection Manhole:  The treatment of the 
horizontal control joints in the west training wall / inspection manhole will be investigated and 
addressed as needed in the upcoming design and construction of dam modifications project.  
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Additional Information 
 

For informational purposes, the following United States Geological Survey links provide current 
information related to earthquake notification service and real time feeds and notifications:   
https://sslearthquake.usgs.gov/ens/ and http://earthquake.usgs.gov/earthquakes/feed/. 
 
If you have any questions, please feel free to contact me at (717) 763-7212, extension 2122 or 
vcecka@gfnet.com or Tim Johnston at extension 2398 or tjohnston@gfnet.com. 
 
 

Sincerely, 
GANNETT FLEMING ENGINEERS AND ARCHITECTS, PC. 

 

 
 

Vladimir Cecka, P.E. 
Project Structural Engineer 

 
Attachments as Noted 
Exhibits as Noted  
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Building 4: Photo 1 Building 4: Photo 2 

Building 7: Photo 3 
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Building 7: Photo 4 Building 7: Photo 5 

Building 7: Photo 6 
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Building 7: Photo 7 

Building 11: Photo 8 
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Building 15: Photo 9 

Building 15: Photo 10 
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Building 16: Photo 11 

Building 18: Photo 12 
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Building 19: Photo 13 

Building 19: Photo 14 
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Building 19: Photo 15 

Building 19: Photo 16 
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Building 19: Photo 17 

Building 19 2005 Addition: Photo 18 
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Building 19 2005 Addition: Photo 19 

Building 19 2005 Addition: Photo 20 
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Building 19 2005 Addition: Photo 21 Building 19 2005 Addition: Photo 22 

Building 19 2005 Addition: Photo 23 
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Building 19 2005 Addition: Photo 24 

Building 19 2005 Addition: Photo 25 
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Building 21: Photo 26 

Building 21: Photo 27 
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Building 21: Photo 30 

Building 21: Photo 28 Building 21: Photo 29 
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Building 23: Photo 31 

Building 23: Photo 32 
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Building 23: Photo 33 Building 23: Photo 34 

Building 25: Photo 35 
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Building 25: Photo 36 

Building Gate House: Photo 37 
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Building Gate House: Photo 38 

Dam Roadway Slab: Photo 39 Dam Roadway Slab: Photo 40 
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Dam Spillway West Training Wall: Photo 41 

Dam Inspection Manhole: Photo 42 
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