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PCS has extensive experience in developing solutions for the protection of installed marine
pipelines. Each project is unique and requires specific design and construction efforts to ensure
that the pipeline is installed and operated in a safe manner based on the location and marine
traffic plying the waters in the immediate vicinity. For projects in areas of higher than normal
marine traffic, the safety of the pipeline under study will be reviewed and evaluated by subject
matter experts (SME) in the field of marine engineering and more particularly, the study of
anchors and anchor impacts, These studies are intended to develop criteria for pipe wall
thicknesses, concrete weight coating density and thickness, depth of pipeline lowering, backfill
requirements and in the extreme cases, engineered back-fill or other mechanical protection.

One such study involved the physical evaluation of a range (in weight/size) of anchors being
dropped onto a pipeline with varied protective covering to confirm that the planned pipeline was
adequately designed and the lowering and protective cover provided 100% protection. In this
case a 24-inch pipeline (0.576-inch wall, X-60 with 3.35 inches of 190 pcf concrete weight coat
(CWCQ)) was positioned on land and subjected to 2.5, 4, 7, 9, and 12.5 ton anchors being dropped
on the pipeline from a crane. It was found that the concrete coated pipe was able to withstand a
direct hit from up to a 4 ton anchor without any permanent dent or deformation of the steel pipe.
In all test cases, including the dropping of the anchors directly on the bare girth weld, the
pressurized pipe did not fail and in the case of the 2.5 ton (5000 pound) anchor, the CWC was
only slightly damaged.

Our understanding of the marine traffic plying Lake Sakakawea in the area of the proposed
pipeline crossing is that the boat sizes are generally less than 30 feet LOA including salmon
fishing using downrigger equipment. It is assumed that with the presence of multiple existing
pipelines crossing in the immediate vicinity of the proposed pipeline route and the direction from
the USACE for our pipeline to be routed in this same general area as the existing pipelines, that
no dredging or capital works will be performed in this area by the USACE. This being the case,
protection of the pipeline will be developed for inadvertent or deliberate anchor drops from 30 feet
LOA boats and impacts from downrigger equipment.

The attached Anchor Selection and Specifications Guide from Fortress Marine Anchors identifies
that 30 feet LOA boat would not use any type of anchor weighing more than 30 pounds
confirming a boaters rule of thumb of | pound per | foot of length. The downrigger system uses a
10-20 pound weight to keep the gear at a preferred depth in the water column. If the weight is
lowered to the bottom during trawling, it would not damage the lowered pipeline.

Based on these conditions, PCS is satisfied that with the pipeline as designed, as concrete
weight coated and lowered with the top of pipe below the natural lake bed, will be adequately
protected and safe for operation.



MARINE ANCHORS
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Fortress Marine Anchors
1386 West McNab Road
Fort Lauderdale, Florida, USA 33309

Anchor Selection & Specifications Guide |

Boat size recommendations are for boats of average windage and proportions in 30 knots of
wind, average bottom conditions, and moderate protection from open seas. Remember that
the loads in 42 knots of wind are twice as much as in 30 knots.

Use three-strand nylon rope, 6-12 ft (2-4 m) of chain and a minimum of 5:1 scope. Also, a
minimum of 6 ft (2 m) of chain should be used for every 25 ft (8 m) of water depth. For
storm conditions use an anchor one or two sizes larger.

Exclusively on Fortress...
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700 900 | 1.250 | 2,000 | 3,000 | 4,000 | 5,250 | 6,750

_----

Working Load

32 Degree Ib | 2,800 | 3,600 | 5,000 | 8,000 | 12,ooo| 16,000 | 21,000 | 27,000 |
Hard Sand

: k 1,270 | 1,633 | 2,268 | 3.629 | 5443 | 7.258 | 9536 | 12,247
Holding Power 9

45 Degree Soft
Mud Holding

K 381 490 680 | 1,080 | 1633 | 2177 | 2.858 | 3,674
Power 9

32 Degree Soft
Mud Holding
Power

kg 191 245 340 544 816 1,089 1,429 1,837

DIMENSIONS

"A" Shank
Length
[diagram]

"B" Fluke i D & 0 0 24" | 27" | 30"
Length
[diagram]

"'C" Stock
Length
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Proof Coil
Chain

Nylon Rope**

Shackle Size

NOTE: Hard sand holding power figures above represent loads actually achieved on
production FORTRESS and Guardian anchors under controlled horizontal pull conditions
without dragging or resulting in disabling structural deformation.

** Rope recommendations are based on 25% of breaking strength. Rope must be in good
condition.






