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July 15, 2009 
 
VIA ELECTRONIC MAIL 
 
Mr. Malcolm Ray 
Town of Canton 
P.O. Box 669 
9 Staples Hill Road 
Canton, ME  04221 
 
 
Anasagunticook Lake Dam Replacement Study Report  
 
 
Dear Mr. Ray: 
 

Kleinschmidt is pleased to provide the Town of Canton with this report summarizing the 
findings of our study to replace or repair the Anasagunticook Lake Dam.  On November 12, 
2008, Kleinschmidt submitted a proposal to study three options to address dam repair, 
replacement, or removal. 

 

PROJECT PURPOSE 
 

Based on the Request for Proposals and subsequent discussions with the Town, we 
understand that the primary goal of the project is to restore normal lake levels.  Therefore, we 
have undertaken this study to review two options for restoring normal lake levels.  A third option 
for removing the dam has also been evaluated for comparison purposes.  The three options are 
listed below: 

 
Option 1 – Build a new dam upstream of the existing dam 

Option 2 – Repair the existing dam 

Option 3 – Remove the existing dam 
 
Several dam safety issues with the existing structure and embankments were identified by 

the Maine Emergency Management Agency (MEMA) during a dam safety inspection by MBP 
Consulting in August 1997.  Subsequent to issuance of the dam inspection report, MEMA issued 
a Dam Safety Order to undertake remedial actions to address the dam safety issues.  The former 
dam owner did not comply with this order, dated December 4, 2006.  On May 8, 2007, a 
Supplemental Dam Safety Order was issued by MEMA ordering that the four gates be left open 
until such time that an acceptable remedial action plan is implemented.  Since that date, the gates 
have been open, thereby reducing the water level in Anasagunticook Lake by approximately 
6-feet.  The Town of Canton acquired the Anasagunticook Lake Dam through an eminent 
domain proceeding in 2008. 
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EXISTING CONDITIONS 
 

Anasagunticook Lake Dam is at the outlet of Anasagunticook Lake on Whitney Brook in 
Canton, Maine.  The dam is currently owned by the Town of Canton.  The dam is a concrete 
gravity structure with four slide gates, operated by an overhead monorail hoist system.  The gates 
are each approximately 4’-6” wide.  The gate sills are at approximately El. 396.5’ with the top of 
the steel deck at approximately El. 406.2’.  Photo 1 shows the existing dam.  A concrete apron 
extends downstream of the gates, directing flow to a plunge pool downstream of the dam.  
Photo 2 shows the downstream apron and plunge pool.  The dam includes an intake structure, 
originally utilized by an adjacent mill.  The mill no longer exists and the intake structure has 
been planked over to shut off flow to this area. 

 
The channel upstream of the dam is defined on the right (looking downstream) by what 

appears to be the natural stream channel and on the left by an earth fill embankment.  Photo 3 
shows the embankment.  From review of prior reports, it appears that the embankment was faced 
on the water side by a granite masonry retaining wall.  At some point, the former owner raised 
the height of the embankment by approximately 2 feet and buried the wall.  There is concern 
with the stability of the embankment and its ability to resist erosion during high flows.  This is 
the primary dam safety concerns raised by MEMA.  Failure of this embankment would cause 
significant downstream impacts.  Thus, the integrity of the embankment needs to be addressed in 
undertaking any repairs or replacement of the Anasagunticook Lake Dam. 

 

DISCUSSION OF OPTIONS 
 
Option 1 – Build a New Dam Upstream of the Existing Dam 
 

This option considers construction of a new concrete gravity dam upstream of the 
existing dam.  The new structure would be constructed approximately 150 feet upstream of the 
existing dam at approximately the upstream limit of the left embankment.  This location also 
coincides with the location of three existing concrete piers and abutments that were formerly 
used for a bridge crossing.  Construction of the new dam would include removal of the 
abandoned concrete bridge piers and abutments.  The proposed location is shown in Photo 4. 

 
Because the proposed dam location is upstream of the left embankment, the embankment 

will no longer be a primary water retaining structure.  However, this embankment will still 
require stabilization.  During high flows, the embankment would be subject to hydrostatic 
pressures from the channel between the new and existing dams.  The existing dam is a 
constriction in the channel, which causes backwatering of the channel.  This backwatering places 
hydrostatic pressures similar to existing conditions along the length of the embankment.  
Therefore, stabilization of the embankment still needs to be addressed.  In order to accomplish 
stabilization of the embankment, we are recommending a sheet pile retaining wall be installed 
along the upstream toe of the embankment.  The sheet pile wall will serve two purposes related 
to stability of the structure.  First, it will serve as a retaining wall to stabilize the left embankment 
and prevent scour and erosion of the embankment during high flows.  Secondly, the sheet pile 
wall will serve as a cutoff wall during high flow events increasing the flow path beneath the 
embankment, thereby decreasing the amount of seepage under and through the embankment, as 



Mr. Malcolm Ray 
July 15, 2009  3. 
 
 
well improving the overall stability of the embankment.  This is a common solution for this type 
of issue and has been used with good success for similar projects.  We also feel that it is more 
efficient and more cost effective than either reconstructing the embankment or constructing a 
new concrete retaining wall.  For purposes of this study, we have assumed that 30-foot long 
sheets would be utilized.  This length includes approximately 6 to 8 feet of exposed sheet pile.  
The remainder would be driven below grade.   

 
As part of this option, the existing dam will also be modified.  The upstream training 

walls and abutments will remain; however, the four existing intermediate piers will be removed 
to the concrete sill.  The steel deck and superstructure will also be removed.  The eastern 
downstream training wall will be removed but the concrete apron extended to the east such that 
flow can pass through the entire structure between the abutments.  Currently, the eastern most 
gate slot is the location of the former mill intake and is therefore not available for flow.  By 
removing all of the gate piers and extending the downstream apron to the east abutment, the flow 
capacity through the structure will be increased significantly.  Removal of the piers will allow 
the maximum channel capacity during high flow conditions. 

 
The new structure will be a concrete gravity structure.  At this time, the foundation 

conditions at the proposed dam site are unknown.  It is preferable to found a structure of this type 
on solid bedrock.  It is also possible to construct a dam on glacial till.  In order to determine the 
foundation conditions, we recommend undertaking a subsurface exploration program as part of 
the final design, if this option is selected.  For purposes of this proposal however, we have 
assumed that the new dam would be founded on glacial till.  This assumption is supported by 
observations of the foundations for the existing bridge piers at the proposed dam location.  At the 
base of some of the piers, round timber piles were observed embedded in the concrete.  This type 
of construction is common when heavy structures, such as a bridge, are constructed on native 
soils, rather than bedrock.  The vertical piers serve as the primary foundation structure carrying 
the loads to stronger subsurface materials.  If the dam is founded on glacial till, it will be 
necessary to provide a cutoff wall below the dam to prevent seepage under the structure.  The 
cutoff would be similar to the sheetpile wall discussed above for the left embankment.  The dam 
foundation would be prepared by cleaning off the sediment and alluvial material in the channel 
to expose glacial till.  The sheet pile cutoff wall would be driven to bedrock, or a predetermined 
depth.  The concrete dam would then be constructed on top of the cutoff with the cutoff wall 
embedded in the concrete. 

 
We are proposing that the new dam structure be an overflow spillway type structure with 

one slide gate.  The total dam length would be approximately equal to the overall channel width, 
approximately 72 feet.  The spillway length would be approximately 63 feet long and the slide 
gate would be approximately 5 feet wide with two 4-foot wide piers on either side.  Figures 1 
and 2 depict the proposed configuration.  For purposes of this study, we have assumed that the 
slide gate would be new.  However, the existing stainless steel slide gate could be incorporated 
into the new structure as a cost saving measure.  If the existing gate was used, operation would 
be the same as it is now, with a lifting beam and chain fall.  The proposed new gate would be a 
manufactured stainless steel gate with a screw stem operator.  The gate position would be set 
with a handwheel provided with the gate.  The gate would include seals to reduce leakage when 
closed.  A catalog cut for a typical slide gate is attached.  We are proposing to install 4-foot high 
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wooden flashboards along the entire length of the spillway.  The flashboards would be installed 
with steel pins that would be designed to fail when they are overtopped by approximately 2 feet.  
The wooden flashboards would allow lake levels to be maintained and also allow passage of 
flood flows with very little manual operation.  The existing dam requires manual operation of the 
slide gates in order to pass flood flows.  With the proposed flashboard configuration, high flows 
would automatically “fail” the flashboards, thereby allowing passage of higher flows with no 
human intervention.  With the top of the wooden flashboards installed at El. 402.0’, the flow 
causing board failure would be approximately 700 cfs.  This is approximately equal to the 
10-year flood of 710 cfs.  Once the boards failed, the total discharge capacity with the lake at 
El. 404.0’ would be approximately 1,800 cfs.  This flood flow is between the 100-year and 
500-year flood flow frequencies.  The 100-year and 500-year flood flows are 1,380 cfs and 
2,050 cfs respectively, as reported in the FEMA Flood Insurance Study for the Town of Canton. 

 
The new slide gate would allow passage of normal flows and maintenance of lake levels.  

The gate opening would be increased or decreased to achieve the desired lake level.  It would 
also allow seasonal drawdowns of the lake to provide storage capacity within the lake in order to 
accommodate spring runoff.  During final design it may be desirable to install two slide gates.  
This would allow a wider range of flows to be passed before the flashboards are engaged to pass 
higher flows.  The advantage of adding a second gate would be to minimize the frequency in 
which flashboards would fail.  The addition of a second gate would allow better control of a 
wider range of flows, which reduces the frequency of flashboard failure.  With a single gate, the 
flashboards would fail at approximately 700 cfs.  A second gate would increase the board failure 
flow to approximately 850 cfs.  The drawback of an additional gate is additional cost and slightly 
less available spillway length as a result of an additional pier.  Upon failure of the flashboards, 
the boards are generally flushed downstream.  In order to restore lake levels, the boards would 
need to be replaced.  This operation cannot occur until after the water levels have receded to 
below the concrete crest elevation.  It would be the intention of the final design that the boards 
only fail during significant events in order to minimize the frequency of board failure.  If this 
option is selected, we will work with the Town to assess this issue.  Other automated crest 
control structures are available, such as pneumatic bladder systems.  For cost and operations 
reasons, we have attempted to identify a simple solution in the wooden flashboards; however, we 
are open to discussing other options. 

 
We have completed an opinion of probable construction costs for this option.  The total 

construction cost for this option is approximately $860,000.  A detailed breakdown of this cost is 
included in Table 1.  It should be noted that this cost opinion is based on preliminary information 
and a conceptual design.  We have included a contingency of approximately 30% to cover 
unanticipated issues.  We estimate that the total design cost for this option is approximately 
$65,000, including costs for preparation of the permit application.  If this option is selected, we 
will prepare a proposal for design of the new dam.  The costs opinions were developed using a 
combination of references.  These include RS Means Construction Cost Indices and 
Kleinschmidt internal cost databases.  RS Means is an industry publication that reports 
approximate costs for all types of construction items.  Our internal database was formed from 
bids and quotes from previous projects.  
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Option 2 – Repair the Existing Dam 
 

This option includes repair of the existing dam structure to address dam safety concerns 
and improve the hydraulic capacity of the dam.  As part of this option, repair of the left 
embankment would be identical to that described as part of Option 1.  These repairs are 
necessary to address dam safety concerns raised by MEMA in order to stabilize the embankment.  
A sheetpile retaining wall would be driven along the upstream toe of the embankment.  The wall 
would serve to stabilize the slope, prevent erosion during high flows and provide a cutoff wall to 
reduce seepage beneath the embankment. 

 
Repairs to the existing gate structure are proposed in order to provide more reliable 

control of lake levels and provide additional discharge capacity at the dam.  We propose 
removing the existing steel deck and monorail superstructure and the four existing gates and 
installing new stainless steel slide gates with handwheel operators.  This will allow for simpler 
operation of the gates, as well as the ability to have a finer gate adjustment to control water 
levels.  A fifth gate would be installed in the location of the existing abandoned intake structure.  
The intake structure would be modified to accommodate a gate identical to the other four.  The 
five gates would be accessed via a new galvanized steel walkway with handrails.  The walkway 
would span the entire length of the gate structure.  The existing downstream training wall would 
be removed and the downstream apron extended to the east abutment, with a new training wall at 
the east abutment.  Figure 3 depicts the proposed modifications. 

 
In the existing configuration, the four slide gates have a total discharge capacity of 

approximately 560 cfs at the normal lake level of El. 402.0’.  A fifth gate will increase the 
discharge capacity to approximately 700 cfs at the same lake level.  This discharge capacity is 
approximately equal to the 10-year flood event, as reported by FEMA.  At a lake level of 
El. 404.0’ the total discharge capacities are approximately 760 cfs and 950 cfs for the existing 
and proposed conditions, respectively.  This discharge capacity is still below the 50-year flood 
flow, which is reported by FEMA as 1,150 cfs.  We recommend increasing the discharge 
capacity of the dam to the 100-year flood flow of 1,380 cfs.  Because the size of the proposed 
structure will be maximized within the abutments through the addition of a fifth slide gate, we 
are recommending the addition of an overflow spillway channel.  The channel would be 
constructed on the right embankment where high flows would bypass the gate structure and flow 
through a stabilized channel around the right end of the dam.  The channel would be excavated 
into the existing embankment and lined with geotextile and riprap to prevent erosion of the 
channel.  Flows would reenter the channel downstream of the dam approximately adjacent to the 
existing plunge pool downstream of the concrete apron.  The channel would be utilized for high 
flows only and would remain dry during periods of normal lake levels. 

 
There are several factors that influence the discharge capacity of the dam.  These factors 

include attenuation within the lake and channel limitations, both upstream and downstream of the 
dam.  There are constrictions downstream of the dam which include the narrow channel and the 
Route 108 and Route 140 bridges.  There are also backwater effects from the Androscoggin 
River that will influence discharge capacities during high flows.  These factors were not fully 
explored as part of this conceptual level study.  As part of final design of this or any other option, 
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we will perform a more detailed routing analysis utilizing HEC-RAS, along with other modeling 
software. 

 
The estimated opinion of total construction cost for this option is approximately 

$650,000.  It should be noted that this cost opinion is based on preliminary information and a 
conceptual design.  A detailed breakdown of this cost is included in Table 2.  We have included a 
contingency of approximately 30% to cover unanticipated issues.  We anticipate that the total 
design cost for this option is approximately $45,000, including costs for preparation of the permit 
application.  If this option is selected we will prepare a proposal for repair of the existing dam. 

 
Option 3 – Remove the Existing Dam 
 

The dam removal option evaluated as part of this study is not a complete dam removal.  
The existing gate structure would be modified to allow free flow of water through the structure.  
This would include removal of the steel superstructure and four gates and piers as well as 
opening the closed off intake structure.  The existing concrete sill and left and right abutment 
walls would remain in place.  These modifications are essentially identical to the modifications 
discussed in Option 1 for the existing gate structure.  In addition to removal of the gates, the 
downstream training wall would be removed and the concrete apron extended to the east 
abutment.  Figure 4 shows a plan of this option. 

 
Similar to Option 1, once the gate structure is modified, the remaining structure would 

still cause a constriction in the channel resulting in backwatering during high flows.  At a flow 
approximately equal to the 100-year flood, 1,380 cfs, the lake level would be approximately 
El. 403.0’.  At this flow, and other high flows, the left embankment is acting a water retaining 
structure, similar to the existing configuration.  Therefore, we are recommending that this option 
include modifications to the embankment identical to those included in Options 1 and 2.  These 
repairs are necessary to address dam safety concerns raised by MEMA in order to stabilize the 
embankment. 

 
The estimated opinion of probable construction costs for this option is approximately 

$350,000.  A detailed breakdown of this cost is included in Table 3.  It should be noted that this 
cost opinion is based on preliminary information and a conceptual design.  We have included a 
contingency of approximately 30% to cover unanticipated issues.  We anticipate that the total 
design cost for this option is approximately $34,000, including costs for preparation of the permit 
application.  If this option is selected we will prepare a proposal for removal of the existing dam. 

 

PERMITTING REQUIREMENTS 
 

As part of the scope of this study, we have reviewed the anticipated permitting 
requirements.  We have discussed the project with the Maine Department of Environmental 
Protection.  Based on that discussion, and our experience with permitting projects of this type, 
we anticipate that any of the three options will have similar permit requirements.  Because of the 
nature of the work being in and around the lake, a Natural Resources Protection Act (NRPA) 
permit will be required.  For projects of this type, NRPA permits typically require environmental 
studies related to fisheries, wildlife, and wetlands.  However, because any of these options would 
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essentially be restoring the lake to historic levels, it is unlikely that these studies will be required.  
Therefore, the permitting tasks are most likely limited to office tasks which will reduce the 
preparation time and cost of preparation of the permit application.  We anticipate that it will take 
approximately four to six months for the permitting process to take place. 

 

SUMMARY 
 

Lake Anasagunticook Dam requires repair or replacement in order to restore the lake to 
normal levels.  Currently, the four slide gates are open, per a Dam Safety Order issued by 
MEMA.  As part of this study, we have evaluated two options for restoring lake levels and a 
third option for dam removal in order to provide a comparison.  The three options are listed 
below. 

 
Option 1 – Build a new dam upstream of the existing dam 

Option 2 – Repair the existing dam 

Option 3 – Remove the existing dam 
 
The three options address dam safety concerns raised by MEMA.  Option 1 includes 

construction of a new dam upstream of the existing dam to control water levels.  Option 2 would 
repair the existing dam and increase the hydraulic capacity of the structure.  Option 3 would 
remove the existing gates and piers in order to increase hydraulic capacity, however, this option 
will not restore lake levels.  All three options include measures to stabilize the left embankment.  
This includes a driven sheet pile wall to stabilize the wall, prevent erosion during high flows and 
reduce seepage beneath the embankment.  Pre-design cost opinions have been prepared for each 
of the three options investigated.  The costs, including estimated engineering costs are listed in 
Table 4 below.  It should be noted that the engineering costs are to complete the design package 
ready for contractor bidding and do not include services for assistance during bidding or 
construction monitoring.  We estimate that the costs for bidding assistance and construction 
monitoring will be approximately $10,000.  This would typically include answering questions 
during the bid process and up to 6 site visits during construction.  The estimated engineering 
costs include allowances for a subsurface exploration program (Option 1 only) and a detailed 
topographic survey. 

 
Table 4 

 
OPTION COST SUMMARY 

 Opinion of Probable 
Construction Cost 

Estimated 
Engineering Costs 

Option 1 $860,000 $65,000 
Option 2 $650,000 $45,000 
Option 3 $350,000 $34,000 
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Rodney Hunt
A ZURN Company

Slide Gates



Fabricated Slide Gates: Reliable, Low Maintenance 

Flow Control for a Variety of Applications

Spillway Flow Control

All Components Field
Adjustable

One Source: Design,
Build, Actuate

Open/Closed Channel Flow
Control  InChannel or
EndofChannel Mounting

Steel, Aluminum
Carbon Steel, Stainless

Embedded or
 WallMounted Frames

1 FlushBottom Closure,
 Resilient Seating

Available for Downward-
Opening (Weir Type)
Applications

Available in 
MultiLeaf Styles

Seating or Unseating
Heads to 20'

Total Perimeter Sealing for 
Open and Closed Channel
Applications

Available in 304, 304L, 316, 
or 316L Stainless Steel for 
Corrosion Protection

Manual, Electric, 
Hydraulic, and Side-Mounted 
Handwheel Actuators



Rodney Hunt Company has been involved in
the water power and control industry since
1840. We know your business; we know your
challenges. For open and/or closed channel
flow control, Rodney Hunt has a complete line
of fabricated slide gates: carbon steel, stainless
steel, aluminum  from the most simple stop
gate to the Series 600 (with wedging action).

• Light duty open channel flow control
• Lightweight, easy to handle, extruded 
  aluminum sections
• Embedded or surface mounted
   installation  in-channel or end-of-channel
• Minimal leakage, not to exceed
  0.1 GPM per foot of seating perimeter
• Stainless steel available

• Self-contained or non-self-contained
• Embedded or surface mounted 
  Installation---in-channel or end-of-channel
• 310 stainless steel for hostile environments
• Manual or power actuation

• Stainless steel, for submerged openings
• HY-Q seal for flushbottom closure; resilient 
  seal attached to disc
• Seals accessible without dewatering
• Heads to 20' seating or unseating
• Embedded or wall mounted designs
• 316 stainless steel for hostile environments,  
  e.g. hydrogen sulfide exposure
• Adjustable pressure pads
• Minimal leakage, not to exceed 0.1 GPM 
  per foot of seating perimeter; exceeds 
  requirements of AWWA standards
• Manual or power actuation

• Lower to open Weir Gates _ for decant or level control
• Self or Non-Self-Contained
• Available in aluminum or stainless steel
• Available with side or face-mounted actuation for accessibility
• Multiple leaf designs available for limited overhead clearance applications

Stop Gates

700 Series Slide Gates

600 Series Slide Gates

Slide Gate Variations

Slide Gates: For Open and Closed Channel Flow Control

OPEN CHANNEL

In-Channel

End-of-channel

CLOSED CHANNEL

Submerged
or Aperture
Opening



FRAME
HEIGHT

DISC
HEIGHT

GATE OPENING

LIFTING HANDLE

A

B

A

B

Figure 1.
Stop Gates-
Typical Stop Gate Features.
See Figures 2 and 3 for
frame details.

Stop Gates

Aluminum

BOXOUT & FILL
WITH GROUT

2”

3”

1-1/2”

1-1/2”

1/4” CLEARANCE

3”

UHMW
POLYETHYLENE

WINGED
SEALS

1/4”
DISC
MIN.

Figure 2. Section AA

3”

1-1/2”

3”
2”

BOXOUT & FILL
WITH GROUT

NEOPRENE
HY-Q SEAL

Figure 3. Section BB



700 Series Gates

Understanding 700 Series Notations
Each digit of Rodney Hunt 700 Series
gates designates the type of gate, frame
and material used. Use these number
designations to both understand the fol-
lowing drawings, and to specify the gate
you need for your application.

Fabricated Gate
Type of Frame:

Material:
2- Embedded  6- Mounting to face or wall of channel sidewalls

1- Aluminum  3- Stainless Steel  4- Carbon Steel

700

Aperture or End-of-Channel Mounted

Figure 5.  721- Aluminum
Embedded Frame for In-Channel
Flow; Section AA

Figure 6.  723- Stainless Steel
Embedded Frame for In-Channel
Flow; Section AA

*9” with J-Seal (See Figure 10)

Figure 4.  Series 700- Typical Gate Features.
See Figures 5 through 22 for frame cross section
details and seal variations.

Figure 7.  761- Aluminum Flat
Frame Mounting; Section AA

Figure 8.  763- Stainless Steel
Flat Frame mounting; Section AA

Figure 9.  761- Aluminum
End-of-Channel Mounting with J-Seals;

Section AA

Figure 10.  763- Stainless Steel
End-of-Channel Mounting with

J-Seals, for Tight Sealing;
Section AA

BENCHSTAND
WITH HAND WHEEL

GATE OPENING

A

B

A

B
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WINGED
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1/4”
DISC
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3”

2-1/8”

1”

4” 6”
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5”
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2-1/8”

3-1/2”

1”   GROUT

4”

1/4”

1”   GROUT

1”

3”

2”

1”   GROUT

3-3/4”

3-3/4”

BOXOUT & FILL
WITH GROUT

U.H.M.W.
POYLETHYLENE

BEARING STRIPS

NOEPRENE
J-SEAL

1”   
GROUT

1”   GROUT

3”



700 Series Gates

In-Channel Mounted

Figure 11.  721- Aluminum
Embedded Frame; Section AA

Figure 12.  761- Aluminum
Flat Frame Mounting; Section AA 

Figure 13.  Series 763- Stainless Steel
Surface Mounting; Section AA

Figure 14.  721- Aluminum 
Embedded Frame; Section BB

Figure 15.  761- Aluminum
Flat Frame Mounting; Section BB

Figure 16.  763- Stainless Steel
Surface Mounting; Section BB

Figure 17.  721- Aluminum 
Embedded Frame In-Channel
Mounting; Section BB

Bottom Sealing

Figure 18.  761- Aluminum
Flat Frame End-of-Channel
Mounting; Section BB
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6 "
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SEAL
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WITH GROUT

NEOPRENE
SEAL
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REQUIRED
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TYPICAL

7/8” GROUT

4-1/2”

2-1/8”

5”

1”  GROUT

NEOPRENE
SEAL

7/8” GROUT

3”

STEM
BOLTED

TO
DISC

H.H.C.S. w/NUT &
LOCKWASHER

NEOPRENE
HY-Q SEAL

GROUT AS
REQUIRED

NEOPRENE
J- SEAL

1/4” THICK
SILL PLATE

1” INVERT

3-1/4”
REF.

6-1/2”
REF.



HY-Q SEAL Flush bottom Closure

Figure 19.  721- Aluminum 
In-Channel Mounting with HY-Q Seal; Section BB

Embedded Frame

Figure 20.  723- Stainless Steel Embedded Frame
In-Channel Mounting with HY-Q Seal; Section BB 

Figure 21.  761- Aluminum End-of-Channel 
with HY-Q Seal; Section BB

Mounting Figure 22.  763- Stainless Steel 
Mounting with HY-Q Seal; Section BB 

End-of-Channel

NEOPRENE
HY-Q SEAL

BOXOUT & FILL
WITH GROUT

6”

1”

5”

3”

NEOPRENE
HY-Q SEAL

1” GROUT

6”

1”
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LOCKWASHER

FLOW
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600 Series Gates       Stainless Steel for Submerged Openings
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Figure 23.  Series 600- Typical Gate Features.
See Figures 23 through 26 for frame cross section
details and seal variations.  

Figure 24.  Series 663- Stainless Steel 
End-of-Channel Mounting with crown Seal;
SectionAA

Figure 26.  Series 663- Invert Seal, 
Stainless Steel End-of-Channel Mounting 
with HY-Q Seal; SectionBB
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Figure 25.  Series 623- Invert Seal, 
Stainless Steel Embedded Frame In-
of-Channel Mounting with HY-Q Seal; 
SectionBB
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Fabricated Slide Gates Sample Specifications

1. GENERAL

2. ALUMINUM STOP GATES

3. ALUMINUM SLIDE GATES

the frame shall be welded to the lower ends of the guides. The guides
This specification defines the design, materials of construction, fabrica- will incorporate an ultrahigh molecular weight double-winged polymer
tion, testing and supply of Fabricated Slide Gates as shown on the plans strip on both the upstream and downstream side of the disc. The poly-
and specifications. The gates shall be either self-contained or the non mer strips will be held in dovetailed grooves. The guides shall be
self-contained type with the guides designed to mount on the face of the designed for maximum rigidity and will be provided with keyways to lock
concrete wall or embedded in the channel wall. The fabricated slide gates it into the concrete. The invert of the frame will be an aluminum extru-
shall be as manufactured by Rodney Hunt Company, or approved equal. sion welded to the lower ends of the guides to form a seating surface for
The gates shall be designed and sealed by a professional engineer reg- the resilient seal. Where the guides extend above the operating floor,
istered in the state where the gates will be designed and manufactured. they shall be sufficiently strong so that no further reinforcing will be
Manufacturers shall have a minimum of five years experience in the required. On the self-contained gates, the yoke to support the operating
design and manufacture of equipment of this type. benchstand will be formed by two angles or channels welded at the top

of the guides to form a one-piece rigid frame. The design of the yoke

will be such to limit its deflection to 11360th of its span under full
operating load.

A. Discs C. Seals
The disc shall be of aluminum plate ASTM B209 6061-T6 reinforced with A specially extruded resilient neoprene seal will be mounted on the bot-
structural aluminum shapes or extrusions welded to the plate. The disc tom of the disc or installed into the invert member to provide flush-bottom
shall not deflect more than 1/360th of the span of the gate under the closure. The shape of the seal will produce a seating surface having a
design head. The disc shall be equipped with handles for use in raising minimum width of 314" and the seal will extend into the secondary slot of
and lowering. Handles will be aluminum castings which shall be welded the vertical guide. The vertical face of the seal will be in contact with the
to the disc. No hand holes through the plate will be allowed. For gates seating surface of the guide to provide a proper seal at the corners.
wider than 36" two handles will be provided. i. Under a design seating head of less than 20 ft. (measured from gate
B. Guides invert) the leakage shall not exceed 0.1 gallons per minute per foot of
The guides and inverts shall be of extruded aluminum ASTM B221 seating perimeter.
6061-T6. The guides shall be designed for maximum rigidity and shall ii. Under a design unseating head of less than 10 ft. (measured from
have a weight of not less than 1.5 Ibs. per linear foot. The guides shall be gate invert) the leakage shall not exceed 0.2 gallons per minute per foot
designed to embed in or mount to the face of the concrete and shall be of seating perimeter.
provided with keyways to lock them into the concrete. The invert of the E. Stems
frame shall be welded to the lower ends of the guides. The guides will Stems shall be ASTM A276 Type 304 stainless steel. Stem threads shall
incorporate an ultrahigh molecular weight double winged polymer strip be of the machine-cut Acme type. Stems shall be designed to transmit in
on both the upstream and downstream side of the disc. The polymer compression a minimum of two times the rated output of the hoist at 40
strips will be held in dovetailed grooves. Ibs. effort on the crank or handwheel. The L/r ratio of the unsupported
C. Seals stem shall not exceed 200. Stem guides, where required to limit the
Specially extruded resilient seals shall be mounted on the frame to pro- unsupported stem length, shall have polymer or bronze bushings. The
vide flush-bottom closure. With head to the top of the disc, leakage shall stems shall be connected to the disc by means of a cast aluminum stem
not exceed 0.1 gallons per minute per foot of seating perimeter. connector bolted to the stem and welded to the disc.
D. Fasteners F Stem Covers
All necessary attaching bolts and anchor bolts shall be stainless steel Rising stem gates shall be provided with clear polycarbonate stem cov-
ASTM A276 Type 304 and shall be furnished by the stop gate ers (ASTM D3935/D707) to provide visual indication of gate position,
manufacturer. permit inspection of the stem threads, and to protect the stem from con-

tamination. Vent holes shall be provided to prevent condensation.

G. Actuator

A. Discs The hoist shall be sized to permit operation of the gate under the full
The disc or sliding member shall be of aluminum plate ASTM B221 operating load with a maximum effort of 40 Ibs. on the crank or hand
6061-T6 and will be reinforced with U-shaped aluminum extrusions weld wheel. The hoist nut shall be manganese bronze, conforming to ASTM
ed to the plate. The disc will be designed to limit deflection of the gate to 8584 C86500. The hoist nut shall be supported on roller bearings. A
11360th of its span under the design head. The working design stresses lubrication fitting shall be provided for lubrication of the hoist bearings
shall not exceed the lesser of 40°I° of the yield strength or 25°I° of the ulti- without disassembly of the hoist. Suitable seals shall be provided to pre-
mate strength of the material. All disc components shall have a minimum
material thickness of 114". vent entry of foreign matter. The direction of handwheel or crank rotation

to open the gate shall be clearly and permanently marked oft the hoist.
Where the actuators are to be interconnected it shall be my means of a

B. Guides flexible coupling and stainless steel tubing.
The guides and inverts shall be of extruded aluminum ASTM B221 H. Fasteners
6061-T6. The guides shall be designed for maximum rigidity and shall All necessary attaching bolts, studs, and anchors will be ASTM A276
have a weight of not less than 3.0 Ibs. per linear foot. The guides shall Type 344 stainless steel and will be furnished by the slide gate
be designed to embed in or mount to the face of the concrete and shall manufacturer.
be provided with keyways to lock them into the concrete. The invert of



4. STAINLESS STEEL SLIDE GATES 5. SERIES 600 SLIDE GATES
A. Disc A. Design
The gate disc shall consist of a flat plate reinforced with structural or All components of the gate shall be designed to withstand the maximum
formed members welded to the plate. The disc plate and structural or head indicated on the plans and in the gate schedule in the seating and
formed members shall be ASTM A276 Type 304 stainless steel. The disc unseating directions and the maximum output of the hoist. The design
is to be designed to limit deflection of the gate to 1/360th of its span. The stresses shall not exceed the lesser of 40% of the yield strength or 25%
working design stresses shall not exceed the lesser of 40% of the yield of the ultimate strength of the materials for maximum load conditions.
strength or 25% of the ultimate strength of the material. All disc compo- The minimum thickness of the disc plate, its reinforcing members and all
nents shall have a minimum material thickness of 1/4". structural components of the guide and frame shall be 1/4".
B. Frame B. Disc
The gate frame shall consist of guides, invert member and, if self-con- The disc shall consist of a flat plate reinforced with structural or formed
tained, an operator yoke welded or bolted together to form a rigid one members (all ASTM A276 or A240 Type 304 stainless steel) to limit its
piece frame. The guides shall be of a sandwiched type construction built deflection to the lesser of 1/1000th of the gate width or 1/16". A resilient
of plates, angles and formed shapes. The guide slot shall engage the neoprene ASTM D2000 Grade AA625 seal shall be attached to the bot
disc plate a minimum of 1". The invert members shall be of an angle, tom of the disc to provide a flushbottom closure. The side and top dou-
channel or formed shaped welded to the bottom of the guide to form a ble bulb seals will be neoprene, and will be of a design to seal in both the
flush surface and to meet with the disc seal. For self-contained gates the seating and unseating directions. Plastic or polyethylene is not accept
yoke member shall be designed for the maximum output of the gate able as a seal material. The side and top seals shall be a double hollow
hoist. Yoke members to be designed to limit the deflection to 1/360th of bulb design. Each bulb shall have a minimum 1" outside diameter and a
its span. The working stresses shall not exceed the lesser of 40% of the concentric hollow with a maximum 5/8" inside diameter. The double hol-
yield strength or 25% of the ultimate strength of the material and shall be low bulb seal shall be attached to the gate disc with ultrahigh molecular
arranged to permit removing the disc from the frame. weight polyethylene grommets secured by stainless steel fasteners to

provide a low friction bearing surface between the disc and guides and
C. Seals to allow easy replacement of the seals. All seals, the double hollow bulb,
A specially molded resilient seal (neoprene) will be mounted on the bot- and flushbottom, shall be replaceable without de-watering the gate.
tom of the disc to provide flushbottom closure. The shape of the seal Frame mounted seals are not acceptable.
produces a seating surface having a minimum width of 3/4". The verti-
cal face of the seal will be in contact with the seating of the guide to pro- C. Frame
vide a proper seal at the corners. J-type seals (rubber ASTM D2000, The gate will be constructed of structural members formed with stainless
Grade 2BC615) shall be attached to the frame to restrict leakage to the steel plate and welded to form a rigid one-piece frame. The gate frame
following limits. shall be of a flat back design to allow wall mounting without a box-out into

i. Under a design seating head of less than 20 ft., measured from the         the concrete opening. The gate shall be attached to the concrete wall
gate invert, leakage shall not exceed 0.1 gallons per minute per foot of with stainless steel anchor bolts. A minimum of two independent and
seating perimeter. adjustable ultrahigh molecular weight polyethylene pressure pads with a

ii. Under a design unseating head of less than 10 ft., measured from         maximum spacing of 12" shall be provided in each guide to control the
the gate invert, leakage shall not exceed 0.2 gallons per minute per foot seal compression, and shall provide point-to-point adjustment of the dou-
of seating perimeter. ble hollow bulb seal. The pressure pads shall be attached with stainless

steel fasteners. All sealing surfaces shall have a finish smoother than 125
D. Stems micro-inch rms.
Stems shall be ASTM A276 Type 304 stainless steel. Stem threads shall The invert shall be a stainless steel angle welded to the bottom of the
be of the cut Acme type. Stems shall be designed to transmit in com- guides to form the seating surface for the flushbottom seals attached to
pression a minimum of two times the rated output of the hoist at 40 Ibs. the disc.
effort on the crank or handwheel. The L/r ratio of the unsupported stem Where self-contained gates are required, the yoke shall consist of two
shall not exceed 200. Stem guides, where required to limit the unsup- structural or formed members welded to the top of the guides in a man
ported stem length shall be polymer or bronze bushed. ner to allow removal of the disc without removal of the yoke. The yoke
E. Stem Covers shall be designed so that its deflection under full operating load will not
Rising stem gates shall be provided with clear polycarbonate stem cov- exceed 1/360th of the gate width.
ers (ASTM D3935 D707) to provide visual indication of gate position, D. Leakage
permit inspection of the stem threads and to protect the stem from cont- The gate leakage, when subjected to the specified heads, shall not
amination. Vent holes shall be provided to prevent condensation. exceed:
F. Actuator i. Under seating head conditions, the leakage shall not exceed 0.1 gal-
The benchstand or floorstand hoist shall be sized to permit operation of lons per minute per foot of perimeter.
the gate under the full operating head with a maximum effort of 40 Ibs. ii. For unseating head conditions up to a maximum of 20 feet, the leak
on the crank or handwheel. The hoist nut shall be manganese bronze age shall not exceed 0.2 gallons per minute per foot of seating perimeter.
conforming to ASTM B584 C86500. The hoist nut shall be supported on E. Stems
roller bearings. The lubrication fittings shall be provided for lubrication of Stems shall be ASTM A276 Type 304 stainless steel. Stem threads shall
hoist bearings without disassembly of the hoist. Suitable seals shall be be of the cut Acme type. Stems shall be designed to transmit in com-
provided to prevent entry of foreign matter. The direction of handwheel pression a minimum of two times the rated output of the hoist at 40
or crank rotation to open the gate shall be clearly and permanently pounds effort on the crank or handwheel. The L/r ratio of the unsupport-
marked on the hoist. Where the actuators are to be interconnected it ed stem shall not exceed 200. Stem guides, where required to limit the
shall be by means of a flexible coupling and stainless steel tubing. unsupported stem length shall be bronze bushed.
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