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1 Introduction 

1.1 Project Understanding 

On behalf of the Connecticut Department of Energy and Environmental Protection (CT DEEP), Fuss 
& O'Neill Inc. completed an investigation of the Great Creek Tide Gate and Outlet Structure at the 
Silver Sands State Park in Milford, Connecticut (Figure 1).  The tide gate structure was constructed in the 
mid 1980’s and controls the water level of Great Creek.  Fuss & O’Neill inspected the tide gate structure 
in April of 2007 and deficiencies in the concrete structure itself were observed.  In addition, the 
condition of the tide gates’ mechanical and operational elements suggested that they were not being 
regularly maintained.  The purpose of the current inspection was to confirm the findings of the 2007 
emergency investigation and to document specific deficiencies related to the tide gates and their 
associated concrete structural elements.  The timber piles, walers, and sheet piles that form the training 
walls at the outlet structure were also inspected to assess their current condition.  This report discusses: 
 

• The background and description of the tide gate and outlet structure. 
• An overview of the tide gate inspection. 
• An overview of the outlet structure inspection. 
• Recommendations for repairing and rehabilitating the tide gate and outlet structure. 

 
Additionally, Woods Hole Group, as a subconsultant to Fuss & O’Neill, will be evaluating the need to 
modify the existing configuration of the outlet structure to better protect the adjacent beach from 
erosion.  Woods Hole Group’s findings will be summarized in a separate report that details 
recommendations to correct the identified deficiencies as well as an order of magnitude cost estimate for 
their implementation. 
 

1.2 Background and Description of 
Tide Gate and Outlet Structure 

The self-regulating tide gates were installed as part of the Great Creek flood relief project for drainage 
improvements at the Silver Sands Beach area in Milford in 1989.  The initial objective of the Great Creek 
flood control project was to provide drainage relief to the residents occupying the low-lying homes 
northerly of East Broadway and southerly of the Great Creek salt marshes.  A primary goal of the flood 
relief efforts was to accommodate for the discharge of floodwaters in the 12-hour tidal cycle following a 
storm event instead of over a week’s time.   
 
The initial drainage design included a concrete gate vault structure with two wall-mounted, manually-
operated, and electrically-powered vertical sluice gates as the primary water control structures in the 
flood relief system.  Subsequent coastal management priorities for fire control, mosquito control, and 
ecological restoration of the extensive salt marshes resulted in the addition of the two self-regulating tide 
gates located immediately landward the sluice gates.  This design approach placed the two different gate 
design systems in direct conflict and resulted in the premature closure of the self-regulating tide gates.  
As a corrective measure, the two sluice gates are operated at different and opposite openings.  This 
allows the self-regulating tide gates to function as originally intended.   
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A timber outlet structure was constructed in conjunction with the concrete gate vault structure.  The 
training walls of the timber outlet structure extend into Long Island Sound.  The purpose of the outlet 
structure was to provide a permanent solution to the ongoing beach erosion in the vicinity of Great 
Creek, which in the past had caused shoaling and blockage of the previous tide gate structure. 
 
A plan view of both structures is depicted on Drawing 1 in Appendix A and in Photo 1 of Appendix B.  
Drawings 13 and 14 in Appendix A detail the structural components of both structures.   
 

2 Tide Gate Structure Inspection 
The inspection of the tide gate Structure, led by Fuss & O'Neill, included an underwater inspection of 
the structural concrete elements performed by Shoreline Diving Services and a visual inspection of the 
tide gate’s mechanical and operational components performed by its original designer, Tom Steinke.  
Shoreline Diving Services also inspected the precast concrete culvert that leads to the timber training 
walls at the outlet.  Both inspections took place during the morning low tide on December 1, 2011.  In 
attendance were Jay Kane (Shoreline Diving), Ted Rybak (CT DEEP), Jason LeDoux and Craig Lapinski 
(Fuss & O’Neill), Tom Steinke, Jim Cooper (Milford WPCA), Mary Rose Palumbo (City of Milford), 
and Gary Wassmer (City of Milford).  The electrical and telemetering systems associated with the 
operation of the tide gate structure were also discussed and evaluated.  Photos of the inspection taken by 
Fuss & O'Neill are located in Appendix B and photos taken by Tom Steinke are located in Appendix C. 
 

2.1 Structural Inspection 

We began our inspection with the precast concrete culvert at the inlet of Great Creek.  The precast 
concrete culvert has a clear width of 16 feet and a clear height of 5 feet.  There are 4 butted box sections 
with a concrete headwall and wingwalls retaining grade at the inlet.  The headwall and wingwalls are in 
good condition with isolated locations of minor map cracking.  There is moderate erosion of 
embankment material adjacent to both wingwalls (Photo 2 of Appendix B) and deposits of sediment 
farther upstream of the culvert.  The underside of the top slabs of the concrete culvert boxes have 
multiple locations of spalled concrete.  Some of the spalls expose reinforcing steel that has begun to 
corrode.  The walls of the concrete box sections are in good condition.  Evidence of joint repair 
between the box sections was observed and appears to be in fair condition. 
 
The inspection continued with the concrete structure containing the tide gates.  The structure consists of 
a concrete containment bay adjacent to the inlet culvert, twin precast concrete boxes with the tide gates 
attached at their outlets, and a containment bay leading to the outlet culvert.  The containment bay near 
the inlet culvert is in good condition with isolated locations of minor map cracking and light scaling 
(Photo 3 of Appendix B).  The concrete surfaces at and below the water level are covered with marine 
bio-fouling growth.  The two 10-foot long precast concrete box culvert sections, with the tide gates 
attached at their outlets, are in fair condition.  The underside of the top slab of the southwest culvert has 
numerous spalls, most of which expose reinforcing steel that is moderately corroded.  This condition is 
identified in Tom Steinke’s report and is depicted in Photo 4147 of Appendix C.  There are also spalls in 
the northeast culvert which are less severe.  The exterior corners between the top slab and sidewalls of 
the northeast culvert contain multiple spalls near the tide gate; however, the spalls have not exposed 
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reinforcing steel (Photo 4 of Appendix B).  The containment bay near the outlet culvert is in good 
condition with minor cracks and light scaling in multiple locations. 
 
The precast concrete outlet culvert extends from the containment bay southeast to Long Island Sound.  
The culvert is approximately 250 feet long and has a clear width of 16 feet and a clear height of 5 feet.  
The interior portions of the culvert are in fair condition with minor spalls and cracks on many of the 
walls and the underside of the top slabs.  The joints between the box culvert sections are in poor 
condition.  Many are cracked, loose, or missing joint filler material.  The tops of the boxes adjacent to 
the outlet are exposed and reveal spalls and separation at the joints between adjacent sections (Photo 5 
of Appendix B). 
 

2.2 Mechanical/Operational 
Inspection 

The mechanical and operational components of the tide gate structure were inspected by Tom Steinke, 
its original designer.  A detailed report that includes the history of the tide gate structure, observations of 
its current condition, and recommendations for repairs and improvements is included as Appendix C.  A 
summary of Mr. Steinke’s recommendations is included in Section 4.1 of this report. 
 

2.3 Electrical/Telemetering 
Inspection 

At the time of the inspection, Fuss & O’Neill observed the successful operation of the two motorized 
sluice gates located immediately downstream of the tide gates.  Jim Cooper of the Milford WPCA 
informed us that he periodically exercises these sluice gates and greases the gate stems.  A 480 volt, 3 
phase electrical service from the East Broadway Pump Station was used to power the gates.  However, 
since the date of the inspection, CT DEEP was informed that the East Broadway Pump Station has 
been demolished and the electrical service to the tide gate structure has been disconnected.  The 
structure is still without power today because the United Illuminating (UI) Company is unwilling to 
supply 3 phase power to the tide gate structure and the Milford WPCA does not have the budget to 
replace the existing gate motors with new motors that will run on single phase power.  This also affects 
the existing pole light located adjacent to the tide gate structure.  Further detail can be found in a 
December 20, 2011 letter from AECOM to the CT DEEP, which is included as Appendix D.  
 
In addition, there is an existing pole-mounted, solar-powered telemetering device located near the tide 
gate structure.  According to Jim Cooper, this device is owned and operated by the Milford Fire 
Department and is used to monitor tide levels within the structure.  Since this equipment is 
independently powered, its operation will not be affected by demolition of the East Broadway Pump 
Station.  The existing electrical and telemetering equipment is shown in Photo 6 of Appendix B.  The 
sluice gates and associated appurtenances are shown on Photos 4133 and 4135 of Appendix C. 
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3 Outlet Structure Inspection 
The training walls at the outlet structure consist of 12” diameter pressure treated timber piles, 4”x8” and 
8”x10” timber walers, and 4” thick timber sheet piles.  The training walls extend southeast to the sound 
from the outlet of the box culvert.  The training walls experienced a localized failure in 2007.  Tie-backs 
were installed by the CT DEEP as an emergency action to repair and stabilize the training walls.  A copy 
of the repair plan is included as Appendix E.  Despite this emergency action, erosion has still occurred 
adjacent to the southwestern training wall near the outlet of the box culvert and partially exposed some 
of the tie-backs at the time of this inspection (Photo 7 of Appendix B).   This condition, which is a result 
of sand migrating under the training walls, is threatening the integrity of the outlet structure. 
 

3.1 Structural Inspection 

We observed significant rot and deterioration to the interior portions of the timber piles and sheet piles 
(Photo 8 of Appendix B).  The damage may be due to worm infestation of the timber at and below the 
typical low tide water elevation.  The extent of the damage to the timber members has likely reduced 
their load-bearing capacities substantially.  In their current condition, the timber training walls may fail.  
No additional deficiencies to the outlet structure were observed in the vicinity of the erosion that would 
indicate its cause. 
 

3.2 Geotechnical Investigation 

3.2.1 Field Investigation 

Fuss & O’Neill subcontracted with Clarence Welti Associates, Inc. to drill three test borings near the 
existing timber retaining wall at the outlet structure on December 8, 2012.  The borings were observed 
and logged by a Fuss & O’Neill engineer.  Locations of the borings are included on Figure 2.  Logs of the 
subsurface explorations are included in Appendix E. 
 
Two borings were advanced to depths of 20 feet and one to 80 feet using a track-mounted drill rig and 
standard hollow stem auger techniques.  Boring B-1 was located adjacent to the south side of the timber 
retaining wall at its approximate midpoint.  Boring B-2 was located on the south side of the walls, and B-
3 was located on the north side closer to the Sound. Soil samples were obtained and standard 
penetration tests (SPTs) were performed at 5-foot intervals in the test borings.  The SPT consists of 
driving a 2-inch outside-diameter split spoon sampler 24 inches with a 140-pound hammer free-falling 
30 inches.  The number of blows required to drive the sampler from 6 to 18 inches is the Standard 
Penetration Resistance, also known as the SPT N-value, which is a relative indicator of the in-place soil 
density or consistency.  
 
Fuss & O’Neill selected two soil samples from the boring B-2 and submitted them to Clarence Welti 
Associates, Inc. for grain size testing in accordance with ASTM D 422.  The test results were used to 
confirm our field classifications.  The laboratory test results are included in Appendix G. 
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The material encountered in the borings generally consisted of approximately 2 to 8 feet of loose fine to 
medium sand overlying a very soft organic silt/peat layer.  The variation of sand cover over the organic 
silt/peat layer is due to the difference in elevations of the ground surface around the existing retaining 
wall.  On the north side the sand has been eroded, while on the south side sand has accumulated against 
the side of the timber retaining wall.  The surface elevation of the organic silt/peat layer is approximately 
the same in all borings.  The thickness of the organic silt/peat layer is approximately 4 feet.  Below the 
organic silt/peat layer, the borings encountered medium dense to very dense silty sand (approximately 
19 feet in boring B-2).  In boring B-2, the 40-foot deep boring, silt with varying quantities of sand and a 
trace amount of clay was encountered to the bottom of the boring at 41.5 feet below ground surface. No 
refusal was encountered by the split spoon sampler or the augers in any of the borings. Groundwater 
levels closely mimicked the existing surface water elevation, and likely rise and fall with the tide. 
 
3.2.2 Existing Retaining Wall Analysis 

Fuss & O’Neill performed an analysis of the stability of the existing cantilevered (not anchored) soldier 
pile and lagging retaining wall that defines the southern side of the outlet channel. The original design 
for the wall called for 12-inch diameter wood piles to be driven to a total embedment depth of 24 feet, a 
spacing of 8 feet between piles, two levels of walers, and lagging embedded 6 feet into the ground. The 
design included a structural analysis of the piles, but no analysis of the soil reaction to the loading on the 
piles was included in the design report reviewed by Fuss & O’Neill (Timber Open Channel Structural 
Design by Diversified Technologies Corporation (DTC) of North Haven, CT dated 6/21/84). An 
important design assumption made then was that the pressure on the walls would be that of differential 
water pressure alone and that the water load would be on the exterior side of the channel with no water 
on the inside of the channel. No soil pressures were considered, and no justification of the differential 
water pressure was given. It should also be noted that DTC was not responsible for considering the 
accumulation of sand against the wall as part of their design. 
 
In addition, it appears no independent construction observation was performed during pile driving to 
confirm design pile depths were achieved. This is an important observation since there is a dense sand 
and silt layer at approximately 15 feet deep that would make it very difficult and possibly impossible to 
drive a pile to the specified 24-foot depth without resorting to some alternate methodology such as 
jetting. Over time, the retaining wall on the south side began to fail as migrating sand piled up against 
the outside of the wall. In response, CT DEEP repaired the wall and installed dead men in the sand 
cabled to the piles approximately 40 feet from the wall. It appears this action has stabilized the southern 
wall, but damage to the walers is evident from the failure and subsequent repair. It also appears there is 
significant ongoing natural deterioration of the piles. 
 
In accordance with our scope of services, we analyzed the stability of the pre-cable-anchored 
cantilevered south wall. Our analysis consisted of a cantilevered wall design accounting for the soil 
surrounding the wall and piles, but not an analysis of the structural members themselves. We also used 
the present condition with soil accumulated against the outside of the south wall. Since the tidal water 
within and outside the channel will rise and fall to approximately equal elevations, with a small lag time 
resulting in minor differential water levels, we neglected the net water forces on the wall. Instead, we 
assumed the most critical scenario for the wall would be when the tide is low, resulting in moist 
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unsaturated sand against the outside of the south wall and the water level inside the channel at the 
channel bottom surface.  
 
To check the stability of this scenario, we performed a design analysis with the given soil information, 
existing soil elevations, pile size, and pile spacing to calculate an acceptable depth of pile embedment to 
allow use of a cantilevered wall. This result was then compared to the original design recommendation 
and to the possibility that the piles were driven only to the dense soil layer. The analysis was performed 
using the conventional method of analysis summarized by Braja M. Das in his text book titled 
“Principles of Foundation Engineering.” One simplifying assumption was made for the analysis. The 
presence of the peat was neglected, and a correction was applied at the end of the analysis to account for 
this simplification. Peat has very low shear strength and submerged unit weight. Because of these 
characteristics of peat, it has very little effect on the wall, either in exerting a force on the wall (active 
pressure) or in ability to resist pressure (passive pressure). Its main contribution to wall instability in this 
case is that it makes the moment arm of the forces on the upper portions of the wall longer. Neglecting 
this longer moment arm results in under-estimating the force on the wall. To simplify the analysis, the 
peat thickness of 4 feet was ignored for the numerical analysis, but the thickness was added to the 
required pile embedment depth at the end of the analysis to compensate. While this is not strictly 
accurate, it is sufficiently accurate for the intended purpose. 
 
The numerical results of the analysis indicate that if the wall were to be designed for the soil forces of 
the accumulated sand behind the wall (the original DTC design was not intended to evaluate this 
scenario), the depth of embedment of the 12-inch diameter timber piles should be 15.2 feet. Add to this 
the 4-foot thickness of peat described in the preceding paragraph, and the required depth becomes 19.2 
feet. In addition, it is necessary to apply a reduction factor to the passive resistance of the soil to pile 
movement, since the full realization of this resistance would allow too much movement of the pile 
below the ground surface. Typically, the depth of embedment is increased by 20 to 30 percent to 
account for the reduction. If we apply a 25 percent increase, the minimum safe embedment depth would 
be 24 feet. This matches the recommendation given by DTC in their design report, although they 
provide no justification for this embedment depth.  
 
As mentioned previously, this embedment depth would require the 12-inch piles to be driven 9 feet into 
a dense sand and silt layer to achieve the design embedment. A cantilevered wall built on piles driven to 
a depth of 15 feet would not be expected to be stable under the loads imposed by the accumulated sand.  
A typical solution to this problem would be to design an anchored wall with less embedment depth, 
similar to that installed as a repair by CT DEEP. Based on observations since the wall was repaired, it 
appears the alignment of the piles on both sides of the channel is satisfactory with no visual evidence of 
significant wall displacement, although the condition of the structural members of the wall is suspect, 
and may warrant replacement or removal of the wall. 
 

3.3 Topographic Survey 

A field topographic survey was performed to resurvey the same eight beach profile lines surveyed in 
2011 and to survey an additional five profiles.  In total, 13 beach profiles were completed.  Seven 
profiles were west of the structure for a distance of approximately 800 feet and six profiles were east of 
the structure over a distance of approximately 6,000 feet.  The survey also consisted of a detailed 
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location of the outlet structure, centerline of channel, timber training walls, and finish floor elevations of 
the first six cottages east of the outlet structure.  A limited topographic survey to identify sediment 
accumulation at the inlet of the tide gate structure was also performed.  The survey drawings that were 
prepared in association with this effort are included in Appendix H. 
 

4 Conclusions and Recommendations 

4.1 Tide Gate Structure 

Based on the results of the tide gate structure inspections performed by Fuss & O'Neill Inc., Shoreline 
Diving Services, and Mr. Thomas J. Steinke, we recommend proceeding with the following repairs and 
improvements: 
 
1. Repair the concrete spalls on the undersides of the top slabs of the inlet culvert and tide gate 

culverts.  The structural integrity of the box culverts may be compromised if the corroded 
reinforcing steel exposed by the concrete spalls has experienced significant section loss. 

 
2. Repair the exposed portions of the joints between adjacent box culvert sections near the outlet 

structure.  The interior portions of the joints between adjacent outlet box sections do not 
require immediate attention; however, their condition should be monitored annually and 
repaired if water and/or debris are freely entering the culvert from the joints. 

 
3. Remove the accumulated bio-fouling on the interior portions of the concrete containment 

chambers. 
 
4. Clean or replace the clear plastic protective sleeves over the lift screws at the sluice gates. 
 
5. Redesign and refit the Self-Regulating Tide Gates (SRT) including their sub-assemblies as 

recommended by Tom Steinke in his report located in Appendix C.  This work includes: 
 

a) Re-bond gaskets to the stainless steel backing plate. 
b) Replace the upper floats with all new spheres. 
c) Replace all broken and missing bolts with 316 stainless steel bolts. 
d) Redesign the SRT hinge sub-assembly to optimize performance. 
e) Remove all accumulated bio-fouling from the SRT assemblies. 
f) Implement an annual cleaning procedure for the SRT’s. 

 
6. Update/develop an operation and maintenance manual as recommended by Tom Steinke in his 

report located in Appendix C. 
 
We estimated the cost to construct the repairs and improvements listed above.  A detailed breakdown of 
this estimated cost is included as Appendix I. 
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4.2 Outlet Structure 

Based on our visual observations of the timber training walls and the geotechnical investigation, the 
outlet structure is in poor condition and will require significant repairs or replacement.  The 
recommendations from the investigation performed by Woods Hole Group will likely affect the new 
configuration for the repair or replacement of the timber training walls. 
 

4.3 Next Steps 

As of the date of this report, Woods Hole Group has performed grain size sampling of the native sand 
material and taken current velocity measurements within the harbor just downstream of the outlet 
structure.  These data, along with the survey mapping included in this report, will be used to determine 
how the outlet structure should be modified to remedy the existing beach erosion condition located just 
down drift of the structure itself.  The results of this investigation, including short-term and long-term 
beach stabilization recommendations with associated cost estimates, will be included in a supplemental 
report.   
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Appendix A 
 

Original Design Drawings 
(Diversified Technologies Corporation, June 1987) 
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Appendix B 
 

Select Photographs 
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Photo 1: Overall View of Tide Gate and Outlet Structures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2: Embankment Erosion at Inlet Culvert Wingwall 
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Photo 3: Map Cracking on Tide Gate Structure Wall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4: Spalls at Corners of Tide Gate Concrete Boxes 
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Photo 5: Spalls at Concrete Box Culvert Joints 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 6: Existing Electrical and Telemetry Services at the Tide Gate Structure 
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Photo 7: Exposed Tie-Backs at Outlet Structure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 8: Deterioration of Timber Piles and Lagging 



 
 
 
 

  

Appendix C 
 

Review and Recommendations Concerning 
 the Self-Regulating Tide Gates 

 
(Thomas J. Steinke, December 20, 2011) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













































 
 
 
 

  

Appendix D 
 

Letter from AECOM to DEEP 
(December 12, 2011) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  





 
 
 
 

  

Appendix E 
 

Emergency Construction Work on the 
 Outlet Wall at Great Creek – As-Built 

 
(CT DEEP, May 15, 2007) 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





 
 
 
 

  

Appendix F 
 

Boring Logs 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

















 
 
 
 

  

Appendix G 
 

Laboratory Test Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 

  

Appendix H 
       Survey Maps 

 
V-1.00 – 2001 - Section Locations 

V-2.00 through V-2.01 – 2012 -Sections Location 
V-2.02 – 2112 - Inlet Structure Topography 

V-2.03 through V-2.04 – 2012 - Section Views 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















 
 
 
 

  

Appendix I 
 

Opinion of Probable Construction Cost 
 
 



Construction Costs

Mobilization, Demobilization, Insurance and Bonds LS 1 $5,000

Remove Sediment from Inlet (2) LS 1 $7,500

Repair Concrete Spalls within the Tide Gate Structure SF 150 $65

Repair Precast Concrete Box Joints LF 60 $25

Repair Self-Regulating Tide Gates (3,4) LS 1 $10,000
Remove and Dispose Bio-Fouling LS 1 $1,500

Upgrade Motors and Gearing for Single Phase Power (5) LS 1 $25,000

Provide Single Phase Power to Tide Gate Structure (6) LS 1 $20,000

Contingency (25%) LS 1 $20,000

     Subtotal

Engineering

Design & Permitting LS 1 $30,000

Construction Administration LS 1 $10,000

Construction Summary Report LS 1 $5,000
     Subtotal

Total (Rounded)

 Date: April 9, 2012 Prepared By: JJL Checked By:  CML, TJG

Notes:

1.  This Opinion of Cost is for repairs to the inlet, the self-regulating tide gates, the tide gate structure itself, and the concrete box culvert.  This 
estimate does NOT included costs to repair and/or replace the timber training walls.  This estimate will be included in a separate report 
prepared by Woods Hole Group.

2.  Cost assumes excavator with operator ($1,500/day); tri-axle with driver ($800/day); laborer ($400/day); and water handling ($500/day).  
Assume two days plus $1,000 for materials.  $3,200/day x 2 days +1,000 = $7,400; SAY $7,500 lump sum.  

3.  Work includes the items listed in Review and Recommendations Concerning the Self-Regulating Tide Gates, by: Tom Steinke, December 20, 
2011.

4.  Cost assumes crane with operator ($2,500/day); equipment truck with driver ($500/day); foreman ($500/day); laborer ($400/day); and water 
handling ($500/day).  Assume two days plus $2,000 for materials. $4,400/day x 2 days +2,000 = $9,800; SAY $10,000 lump sum.

5.  It is assumed that there is an off-the-shelf single phase sluice gate valve operator in existance that can be used for this application.

6.  As part of final design, the local utility company (United Illuminating) should be contacted to verify the cost for installing single phase power.

2

6

$1,500

12

9

Unit of
Measure

QuantityDescription
Unit
Cost

Order of Magnitude Opinion of Probable Construction Cost (1)

Tide Gate and Outlet Structure Investigation Report
Great Creek Outlet Structure

Silver Sands State Park - Milford, Connecticut

Extended
Cost

Item
No.

$7,500

$5,000

4

1

3 $9,750

5 $10,000

This Order of Magnitude Opinion of cost estimate is expected to be within -30 to +50 percent of the actual project cost. Fuss & O'Neill has no control over the cost of
labor, materials, equipment or services furnished by others, or over the Contractor(s)' methods of determining prices, or over competitive bidding or market conditions.
Fuss & O'Neill's opinion of probable Total Project Costs and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent
Fuss & O'Neill's best judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and does not
guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost prepared by Fuss & O'Neill. If prior to the
bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or Construction Costs, the Owner shall employ an independent cost estimator.

$100,250

$5,000
$45,000

$30,000

7 $25,000

$145,000

$20,000

$1,500

$20,0008

$10,00011
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