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2. About This Handbook 
2.1. The purpose of this handbook is to serve as a guide for mooring Underwater Cultural 

Heritage sites so as to preserve, protect, and promote those sites for all Ontarians 
 

3. About SOS 
3.1. SOS’ purpose is to further public knowledge and appreciation of Ontario’s marine heritage 

by: 
3.1.1. assisting museums and public archives in acquiring information and displaying 

artefacts pertaining to Ontario maritime history 
 

3.1.2. undertaking public education projects in furtherance of the objectives of the 
Corporation 
 

3.1.3. surveying, documenting and encouraging the preservation of shipwrecks in Ontario’s 
lakes and rivers as a resource of historical and recreational value to the public in the 
Province and Canada. 

 
3.2. Save Ontario Shipwrecks is a not-for-profit organization, dedicated to Marine Heritage 

Conservation.  
 

3.3. In order to carry out this purpose, SOS has set out the following four long-term goals: 
 

3.3.1. Stop the destruction of marine heritage sites 
 

3.3.2. Identify, evaluate and monitor marine heritage sites 
 

3.3.3. Conduct projects which contribute to the knowledge and understanding of 
Ontario’s maritime history 
 

3.3.4. Provide the diving community and the general public with the opportunity to learn 
and understand more about Ontario’s maritime history, and the value of our marine 
heritage resources. 
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6. SOS’ Mooring Program Priorities 
6.1. SOS’s first priorities are: 

6.1.1. the safety of everybody involved in the placement, maintenance, and use of the 
moorings, AND  

6.1.2. protecting, preserving, and promoting the underwater cultural heritage (UCH) sites  
 

6.2. SOS does not recommend attaching moorings to the UCH itself due to the risk of damage. 
Rather, SOS recommends placing mooring blocks in close proximity to the UCH. 
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7. Mooring Buoy Assembly Diagram: 
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8. Selecting the right weight of Concrete 
Mooring Block for your Mooring Project: 

IMPERIAL 
Max # of 

Dive Boats 
Volume of 
Block 

Block Weight 
on Land 

Block Weight 
Underwater (fresh) 

1 32 cubic feet 
(4’ x 2’ x 3’) 

4,256 lbs 
(~2 Tons) 

2,272 lbs 
(~1 Ton) 

2 or more 63 cubic feet 
(7’x3’x3’) 

~8,379 lbs 
(~4 Tons) 

4,473 lbs 
(~2 Tons) 

    
METRIC 

Max # of 
Dive Boats 

Volume of 
Block 

Block Weight 
on Land 

Block Weight 
Underwater (fresh) 

1 1 cubic metre 
(1m x 1m x1m) 

2,130 Kgs 1,130 Kgs 

2 or more  2 cubic metres 
(2m x 1m x 1m) 

4,260 Kgs 2,260 Kgs 

8.1. NOTES:  
8.1.1. Approximate density of concrete is 133 lbs per cubic foot, or 2,500Kgs per cubic 

metre 
8.1.2. Approximate density of fresh water is 62 lbs per cubic foot, or 1,000Kgs per cubic 

metre 
8.1.3. 1 Kg = 2.2 lbs or 1 lb = .454 Kgs 
8.1.4. If possible, procure one (1) concrete block with all the weight you need. The reasons 

for using just one (1) concrete block include: 
8.1.4.1. Less costly (a single-point-of-lift (SPOL) harness for two concrete blocks 

weighing 2 tons each can easily cost $250 or more) 
8.1.4.2. Less prone to fail (a SPOL harness introduces more than a dozen additional 

single points of failure) 
8.1.4.3. Less complex 
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8.2. Photo of 4-Ton (8,000lb) Concrete Blocks, courtesy Dufferin Concrete 

 
8.3. If you have NO choice but to use two concrete blocks to attain your required block weight, 

then you will have to design and build a single point of lift / mooring SPOL harness, that 
“ties” both blocks together as one.  
 

8.4. See 8.5 and 8.6 below for picture and specs of a SPOL harness to link together two two-ton 
concrete blocks: 

8.4.1. The single-point of lift is an 8 ½ ton rated shackle (more than twice the planned 4-
ton load) 

8.4.2. The 8 ½ ton rated shackle is connected to two 5-ton rated shackles, and a ¾ 
polypropylene rope with a 4 gallon lift-jug. 

8.4.3. Each of the two 5-ton rated shackles has two 4’-long chains attached to it, and each 
chain is rated at 2,650lbs (~1 ¾ ton) 

8.4.4. Each of the 4 chains has a 2-ton rated shackle at the end of it, for connecting to the 4 
connection points on the two concrete blocks. 
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8.5. SPOL harness connected to two 2-ton Concrete Blocks, photo courtesy R. Krob 

 

 
8.6. SPOL Harness, photo courtesy R. Krob 
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9. Mooring Block Q&A  
 
Q: Why does the mooring block have to be so heavy? 
A: First of all, you need to understand that you lose almost half the weight of the concrete block the 
minute you submerge it in water. Secondly, if a dive boat were to tie up to your mooring and 
accidentally leave little or no scope in the mooring line, when the 10 fully-geared up divers (assume 
total weight of 3,000lbs) jump off the boat, the boat could then generate a significant upward lift on 
the mooring line and lift the block off the bottom. Add in current, waves, winds, and more than one 
dive boat, and you can quickly see why the mooring blocks have to be so heavy. 
 
Q: Can I use something other than concrete for my block? 
A: Yes, as long as it is safe for divers, safe for the environment, durable, and has the required “wet” 
weight on the bottom. 
 
Q: Instead of using a block, can I drill into the bottom and set a fitting like they do on coral reefs in 
the Caribbean? 
A: SOS has no expertise in this area and cannot answer this question. 
 

10. Selecting the Best Location for your 
Mooring Block 
10.1. When placing your mooring block, be sure to include the following considerations: 

10.1.1. Diver and operator safety is your first priority. Think about strength of current, 
reverse profile to get to the line. 

10.1.2. The scope of the line must clear the profile of the shipwreck or structure to avoid 
getting entangled or damage the site. Think about reverse surface current due to wind. 

10.1.3. Stay clear of shipping channels 
10.1.4. Ensure that your mooring respects proper jurisdictions (e.g. CDN-USA borders) 
10.1.5. Do NOT place your block in the debris field; the block could damage, destroy, or 

cover irreplaceable historic artifacts 
10.1.6. Place your block somewhere that it will not interfere with underwater photography. 

No-one wants to see a beautiful carved figurehead gracing a proud bow, with an ugly 
concrete block underneath it. 

10.1.7. If your mooring is in a location with current in a consistent direction (e.g. a river), 
then all other considerations being equal, place your block downstream of the 
shipwreck. That way the block will be in the “lee” of the wreck, and will eliminate the 
risk of the block being pulled into the shipwreck.  

10.2. The 4 red circles in the diagram below represent temporary positioning weights, 
lines, and floats to make it easier for the surface winch operator to lower the mooring 
blocks precisely into the required position. 

10.3. The two blue rectangles in 9.4 below represent the two 2-ton mooring blocks. These 
are the same mooring blocks showing in the photo in 8.5 
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10.4.  

 
10.5. Exceptions: 

10.5.1. It is strongly recommended to follow the standards/instructions in this guide but 
under special circumstances it may be required to deviate from them due to the 
following reasons: 

10.5.2. Diver safety... getting from mooring blocks to the site due to line scoping (distance 
due to clear shipwreck or structure), strength of current, reverse profiling/low air 
situations 

10.5.3. Shipping channels 
10.5.4. Jurisdictions (CDN-USA borders) 
10.5.5. Availability and limitations of transportation equipment (trucks and boats with 

lifts/crane) vs. cost benefits 
10.5.6. Environment (shoals...) and minimum depth requirements for boat during 

deployment 
10.6. We recommend that the requester sends, to the SOS provincial buoy coordinator, a 

rationale explaining why a deviation from the standards are required for review and 
approval. 
 



 

SOS Mooring Program Handbook, 2015-07-24. 1900hrs.docx 
Page 13 of 22 

11. Transporting your Mooring Block from the 
Concrete Yard to the Dock. 
11.1. Use a truck that is rated to handle the load 
11.2. Ensure your block is secured to the truck bed before transporting 
11.3. Make sure the truck is equipped with a means of lifting (winch, forklift, crane, etc.) 

the block off the bed of the truck and onto the dock. 
11.4. Make sure the dock is rated to handle the weight of your block 

 

12. Moving your Mooring Block from the dock 
to the deck of your boat. 
12.1. Use a means of lifting the block off the dock (winch, crane, etc.) that is rated to 

safely handle the weight of your block. 
12.2. Lower the block onto a section of the deck rated to safely carry the weight of your 

block without undue listing  
12.3. Secure your block to the deck so that it cannot move during the journey from the 

dock to the mooring site. 
 

13. Lowering your Mooring Block/s into place. 
13.1. Ensure your winch has a cable long enough to reach from the deck of your vessel 

(barge, ship, other) to the bottom.  
13.2. Raise / winch the block up off the deck and swing it slowly over the stern of vessel, 

taking care not to cause your vessel to pitch / yaw beyond its design limits. 
13.3.  Lower your block to the bottom, inside the area demarcated with surface marker 

buoys. 
13.4. Once your block is at the bottom, raise and lower the winch cable and hook until it 

frees itself from the Single Point of Lift shackle on your block. 
13.5. You must take every precaution NOT to lower your mooring block on top of the 

UCH site. 
13.6. If you have any doubt whatsoever, it is best to lower the block/s well away from the 

UCH Site, and then move it into position afterwards. 
13.7. If you have engaged external agencies such as the Canadian Coast Guard, 

Commercial Barge Operators, etc. to help you lower your blocks, then DO NOT just give 
them the GPS coordinates of the UCH Site. Otherwise you risk them lowering the block on 
top of the UCH site, instead of adjacent to it. 

13.8. Instead, take the time to clearly plan and mark PRECISELY where you want your 
block lowered. 
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13.9. Picture of the Canadian Coast Guard, Aids To Navigation Vessel “Griffon” that 

placed the mooring blocks for SOS’s mooring on the shipwreck of the P.B. Locke: 

 
 

14. Moving your Mooring Block into position 
14.1. If you have to move a mooring block that is already on the bottom, it is best to move 

your block into position as follows: 
14.2. Calculate the wet weight of your block and procure lift-bag/s with the appropriate lift 

capacity plus 20% (SOS has a 2,000lb lift bag in Ship’s Stores) 
14.3. Secure ropes to the block lifting points, of sufficient length to reach  the surface, and 

of sufficient strength to lift twice the block’s wet weight 
14.4. Raise the loose ends of the ropes to the surface. 
14.5. Secure the ropes to your empty lift bags ~10’ below the surface 
14.6. Evenly inflate your lift bags until they lift the block off the bottom and come to the 

surface. At this point your blocks should be about 4’ – 6’ above the bottom. 
14.7. Tow the blocks into the required position 
14.8. Slowly and evenly dump air from your lift bags until the block descends to the 

bottom 
14.9. Completely deflate your lift bags 
14.10. Remove ropes from lift bags and blocks 
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15. Who to contact at CCG IF they can help 
place your mooring block/s 
 
15.1. PLEASE NOTE THAT THE CANADIAN COAST GUARD (CCG) IS UNDER NO 

OBLIGATION WHATSOVER TO ASSIST SOS. 
 

15.2. Notwithstanding this, CCG has in the past, graciously granted some of SOS’ requests 
for assistance, thereby making it possible for SOS to fulfil its mandate. 
 

15.3. If you believe CCG might be able to help you place an SOS Mooring to protect, 
preserve, and promote Ontario’s Underwater Cultural Heritage, please contact: 

 
Michelle Holman  
Fleet Delivery Planning Officer | Officier, Planification opérationnelle de la Flotte  
Canadian Coast Guard | Garde côtière canadienne  
Central and Arctic Region | Région du Centre et de L’Arctique  
520 Exmouth Street. / 520 rue Exmouth Sarnia, Ontario, N7T 8B1  
Telephone / Téléphone (519) 464-5149  
Fax / Télécopieur (519) 383-1995  
E-mail / Courriel: michelle.holman@dfo-mpo.gc.ca  
 
15.4. Please note also that depending on your request for assistance, the  Canadian Coast 

Guard may: 
15.4.1. not be able to assist you at all 
15.4.2. be able to assist you, but at a cost to you 
15.4.3. be able to assist you at no cost to you 
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16. Open Letter from Ontario MOTCS re: 
SOS Mandate: 
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17. Mooring System Parts: 
17.1. Mooring Buoys: 

17.1.1. SOS presently uses three different kinds of Canada Coast Guard-approved buoys 
17.1.2. A larger ~8’ long, 0.30M diameter “spar” type buoy. The spar buoy shown below is 

equipped with an internal radar reflector and an optional top-mounted Carmanah 
flashing light http://carmanah.com/marine/products/m502-marine-lantern  

 

17.1.2.1.1.1.  
 

17.1.3. A smaller “cone” type buoy. The cone buoy pictured below is equipped with a radar 
reflector and Carmanagh flasher unit.  
  

17.1.3.1.1.1.  
 

17.2. A 0.25M Spar Buoy. 
17.2.1. This buoy is smaller and lighter than the 0.30M buoy, but larger than the cone buoy.  
17.2.2. Currently no photo available as SOS will be taking its first delivery of this type of 

buoy in the summer of 2015. 
 

17.3. Ballast chain: 



 

SOS Mooring Program Handbook, 2015-07-24. 1900hrs.docx 
Page 18 of 22 

17.3.1. The purpose of the ballast chain is to help keep the buoy upright in the water. The 
ballast chain is shackled directly to the bottom of the mooring buoy. The ballast chain 
on the cone style buoy consists of 6’ -8’ of 2”-link galvanized steel chain, and the 
ballast chain on the spar-type buoys consists of 6’-8’ of 10”-link raw steel chain. 
 

17.4. Mooring Pennant: 
17.4.1. The mooring pennant is a length of rope at the surface that is shackled to the base of 

the buoy at one end, and that has a thimble with an eye-splice at the other end, for the 
boat to tie off to.  

17.4.2. The mooring pennant is made of ¾” diameter polypropylene rope. When purchasing 
¾” polypropylene rope, be aware that there are various manufacturers, grades, 
strengths quality, and cost.  SOS recommends minimum 7,650lbs tensile strength 
(http://www.uline.ca/Product/Detail/S-14194/Twine-Rope/3-4-x-600-Twisted-
Polypropylene-Rope), or if your budget allows, the 12,500lbs tensile strength variety. 

17.4.3. There is no standard mooring pennant length yet; we are still experimenting with 
various designs to see which one/s work best.  

17.4.4. Key design considerations: 
17.4.4.1. The mooring pennant has a metal thimble to tie off to (this prevents the 

mooring line and the bowline from “sawing” against one another) 
17.4.4.2. The thimble to tie off to is connected to a float so that it can be easily reached 

by a boater (if there is no float, then the thimble end sinks out of reach). 
17.4.4.3. The mooring pennant is designed in such a way the thimble-end remains 

close to the mooring buoy when no-one is moored to the line. (This can be 
accomplished by placing a small weight in the middle of the mooring line. When 
the mooring line is not in use, the weight sinks, pulling the float close to the 
mooring buoy). 

17.4.5. Niagara Divers Association has enjoyed good success with 25’ long mooring 
pennants, which keeps the boats as far away from the buoy as possible.  

17.4.6. Below is a photo of one of NDA’s 0.25 buoys with mooring pennant and float: 

 
17.4.7. SOS Toronto has enjoyed success with threading the mooring pennant through a 

pool noodle, see photo below: 
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17.5. Descent Line: 
17.5.1. The descent line consists of ¾” diameter polypropylene rope. When purchasing ¾” 

polypropylene rope, be aware that there are various manufacturers, grades, strengths 
qualities, and costs.  SOS recommends no less than 7,650lbs tensile strength. Niagara 
Divers Association advises “We use 3/4" industrial poly for both our down line and 
surface tag line. The good industrial line is rated at 10,500# and is a far tighter weave 
than the less expensive hardware grade. The tighter weave makes the line stiffer, 
stronger and has less of a tendency to do the stretch / curl / knot thing. The downside is 
that it is more expensive and harder to splice. For length, we go about 25% greater than 
depth so our scope is the +25% + about 18' of chain (8' upper - 10' lower). 

17.5.2. Key design considerations: 
17.5.2.1. Make sure your descent line strength does not exceed the underwater weight 

of your block, otherwise in heavy seas a large vessel moored to your buoy could 
potentially “lift” the block off the bottom, and drag it into the shipwreck you are 
trying to protect  

17.5.2.2. Factors to consider when designing the length (and scope) of your descent 
line: 

17.5.2.2.1. Water depth 
17.5.2.2.2. Current (the stronger the current, the more scope you will require) 
17.5.2.2.3. Seasonal fluctuations in water level 
17.5.2.2.4. The displacement (size) of boats that will be using your mooring buoy 
17.5.2.2.5. The length of the ballast chain 
17.5.2.2.6. The length of the block chain 
17.5.2.2.7. The length of fittings (shackles, etc.) 
17.5.2.2.8. The length of strain-absorbers (e.g. rubber tire) 
17.5.2.2.9. How deep in the water your mooring buoy sits 

17.5.2.3. In waters where there is little or no current, a general rule to use would be 
make the total length of your descent line (including the lengths of ballast chain, 
block chain, and fittings) 25% greater than the depth of the water. For example, in 
100’ of water, the total length of your descent line (including the lengths of ballast 
chain, block chain, and fittings) would be 125’. 
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17.5.2.4. In situations where there is strong current, high seas, and or very large boats 
tying off to your mooring buoy, you may want to increase the scope accordingly. 
 

17.6. Lift Jug 
17.6.1. The lift jug is tied off to the shackle that connects the descent line to the block chain 

and its purpose is to keep the block chain elevated off the block, thereby reducing wear 
& tear on both the chain and the block.  

17.6.2. SOS Toronto has had good success using the large blue fabric-softener bottles (the 
ones with the wide mouth and white screw-on cap). 

17.6.3. Niagara Divers Association uses empty 25 liter chlorine containers for lift jugs. They 
are about the same size and strength as a 5 gallon gas container, just cheaper. 
 

17.7. Block Chain 
17.7.1. The Block Chain is a heavy-duty chain that is shackled directly to attachment points 

on the block. In the absence of any block attachments, the block chain may also pass 
under the block and then be shackled tightly closed on top of the block. 

17.7.2. The purpose of the block chain is to provide a solid, relatively friction-free 
connection point for the descent line. 
 

17.8. The Block 
17.8.1. The block forms the foundation of the mooring buoy system and is most often made 

of around 7,500lbs of solid concrete, as weighed on land. That works out to a 
rectangular block about 6’ long by 3’ wide by 3’ high. (Density of normal concrete is 
~140 pounds per cubic foot so 54 cubic feet weighs about 7,560lbs).  

17.8.2. Note however that the weight of that same block of concrete under freshwater will be 
reduced by 3,370lbs due to the buoyant effect of 54 cubic feet of freshwater. Therefore 
your 7,500lb concrete block on land will weigh only 4,190lbs underwater.   

17.8.3. Safely handling blocks of this size and weight typically requires the services of a 
barge and crane. 
 

17.9. The Tagline 
17.9.1. The purpose of the tagline is to guide divers to the shipwreck in cases of low 

visibility, low light, or high current. 
17.9.2. The tagline is typically made of  ¼” yellow polypropylene rope with a tensile 

strength of no more than 150lbs (this ensures that if the tagline is snagged by an 
anchor, or has undue tension on it, that it will break before the shipwreck is damaged ) 

17.9.3. One end of the tagline is typically tied off to a sturdy part of the shipwreck, and the 
other end is typically tied off at the shackle connecting the descent line with the block 
chain (this keeps the tagline off the bottom) 

17.9.4. Care must be taken when choosing the location to tie off the tagline. For example, 
you would always try to tie off the tagline in an “inconspicuous” location so that it 
would interfere minimally with divers’ enjoyment of the wreck for photography, 
videography, and other purposes. 
 

18. Regulations Applying to Mooring Buoys in 
Ontario 
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18.1. The placement of mooring buoys in Ontario waters may fall under Municipal, and/or 
Provincial, and/or Federal regulation.  

18.2. Mooring Buoys must meet Transport Canada requirements 
http://www.tc.gc.ca/eng/marinesafety/tp-tp14799-buoy-examples-2284.htm 

18.3. Mooring Buoys must be placed in accordance with the provisions of the Navigable 
Waters Protection Act (NWPA). 

18.4. Mooring buoys placed in waters  such as a Port Authority (e.g. 
http://www.torontoport.com/port.aspx )  or a Federal Park (e.g. http://www.pc.gc.ca/amnc-
nmca/on/fathomfive/index.aspx ) may be subject to additional regulations. 

18.5. Individuals / organizations that place mooring buoys in Ontario waters must notify 
the Canadian Coast Guard “Notices to Shipping” (NOTSHIP) department when mooring 
buoys are placed or removed. http://www.ccg-gcc.gc.ca/eng/CCG/Notship_Home 
 

19. Mooring System Assemblies “How to: 
19.1. How to assemble the pennant and connect to the mooring buoy 
19.2. How to shackle to the ballast chain to the mooring buoy 
19.3. How to shackle the descent line to the ballast chain 
19.4. How to shackle the descent line to the block chain 
19.5. How to shackle the block chain to the block 
19.6. How to install a “shock absorber” car tire into your mooring system 
19.7. Etc.  

 

20. How to Maintain your Mooring Buoy 
System 
20.1. Maintaining your mooring involves: 

20.1.1. Deploying the buoy every spring when the risk of damage by freezing is gone 
20.1.2. Periodically inspecting your buoy when the buoy is deployed. 
20.1.3. Removing the buoy prior to winter 
20.1.4. Cleaning, repairing, re-fitting the buoy during the winter months. 

 

21. Manufacturers of Canadian Coast Guard-
approved buoys: 
 
21.1. If you need to independently procure any of the larger spar-type buoys, you can try:  

21.1.1. Go Deep International 
21.1.2. Tom Snodgrass 
21.1.3. 1-877-446-3337 
21.1.4. tom.snodgrass@godeepintl.ca  
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21.1.5. www.godeepintl.ca 
 

21.2. If you need to independently procure any of the smaller cone-type buoys, you can 
try:  

21.2.1. Rolyan Buoys 
21.2.2. Gary Zeman 
21.2.3. 1-888-269-2869 
21.2.4. Rolyan.Buoys@patterson-medical.com  
21.2.5. www.rolyanbuoys.com 

 
21.3. If you need to independently procure any of the medium-sized smaller cone-type 

buoys, you can try:  
21.3.1. Walsh Marine Products 
21.3.2. Ken Ullman 
21.3.3. Email address pending 
21.3.4. 1-800 558-5515 
21.3.5. www.walshmarineproducts.com 

 

22. Promoting Moored UCH Sites: 
22.1. A shipwreck, whether deliberately or accidentally sunk, can only become a diving 

tourism destination, and source of education, and enjoyment to divers if they know where it 
is.  

22.2. To inform the greater Ontario (and global) scuba diving community of your newly-
moored shipwreck, and to inform Canada Coast Guard: 

22.2.1. Update SOS’s Mooring Program Website with all the required information 
(NOTSHIP will automatically be informed) 
 

23. How to request an SOS Mooring Buoy 
from SOS: 

23.1.1.  This section will be completed in the next version 


