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1.0 GENERAL 
 

1.1 PROJECT BACKGROUND 

The Piscataqua River forms a portion of the interstate boundary between Maine and New 
Hampshire (see Figure 1).  The existing Federal navigation project includes a 35-foot deep 
(MLLW) channel, 400-feet wide, and currently extends from deep water in Portsmouth Harbor 
upstream to just north of the Sprague terminal in Newington, New Hampshire and ends at an 
existing 35-foot deep by 800-foot wide turning basin. 
 
The purpose of this analysis was to look at three alternatives for three separate turning basins 
at the end of the existing 35-foot channel near Newington, New Hampshire (see Figure 2) to 
accommodate larger vessels that use this section of river.   
 

2.0 CIVIL 
 

2.1 SCOPE OF WORK 
 

• Alternative 1 examined three different widening scenarios for the existing 35-foot turning 
basin (see Sketch 1) 
 

• Alternative 2 examined the addition of a new turning basin downstream of the existing 
35-foot turning basin by widening the existing 35-foot channel (see Sketch 2) 

 
• Alternative 3 examined extending the existing 35-foot channel upstream from the existing 

turning basin and adding a new turning basin at the end of the new extended channel 
(see Sketch 3) 
 

• The analysis also quantified the amount of dredged material and rock (where applicable) 
that will be required to be removed for each alternative during construction 

 
2.2 RELEVANT CRITERIA  

 
EM 1110-2-1613, Hydraulic Design of Deep-Draft Navigation Projects, 31 May 2006 
EM 1110-2-5025, Dredged and Dredged Material Placement, 25 March 1983 
 

2.3 DESIGN CONDITIONS AND ASSUMPTIONS  
 
The method used to calculate the widths of the existing 35-foot turning basin and the two new 
turning basins was based on EM 1110-2-1613.  For Alternative 1, the three scenarios that 
were evaluated for widening the existing 35-foot turning basin were 1020 feet, 1120 feet, 
and 1200 feet.  For Alternatives 2 and 3, a width of 1200 feet was used.   A value of 250 
feet for current drift was used for all alternatives and was based on the original drift value 
for the existing 800 foot wide turning basin.  The maximum turning basin width of 1200 feet 
was based on a design vessel length of 800 feet and a multiplier of 1.5 for a current velocity 
of 1.5 knots or less. 
 



Navigation  Improvement Study - Turning Basin Alternatives 
 

 

The quantities of dredged material to be removed from the areas for Aternatives 1, 2, and 3, 
as shown on Figures 4 and 5, were based on dredging to a required depth of -35 feet MLLW 
and include an allowable overdepth of 2 feet to -37 feet MLLW.  
 
The quantities of rock to be removed from areas of Alternative 1, as shown on Figure 4, were 
based on depths of -37 feet for required depth and -39 feet for overdepth.  The elevations 
of the rock to be removed and the two locations where rock outcrops exist are based on 
Figure 3.  All three scenarios for Alternative 1 required the removal of some quantity of rock.  
The northerly rock outcrop applied to all three scenarios (1020 feet, 1120, feet, and 1200 
feet) whereas the southerly rock outcrop applied only to the 1120 feet and the 1200 feet 
scenarios.  As no detailed data was available for rock outcrops for Alternatives 2 and 3; no 
quantities of rock requiring removal were quantified or reported.  The dredge quantities 
shown for these alternatives were based on dredging to -37 feet. 
 

2.4 DESIGN CALCULATIONS  
 
The quantities of the dredged material and rock (where applicable) to be removed from the 
areas of the alternatives were calculated using 3D models developed from soundings, acoustic 
basement data, and boring data, respectively.  The 3D model is an evaluation tool used in 
Bentley InRoads to compute cut and fill volumes.  Cut and fill volumes obtained with this tool 
are calculated between two triangulated surfaces, or Digital Terrain Models (DTMs), by 
projecting the triangles from the Existing Surfaces onto the Design Surface and then computing 
the volume of each of the resultant prismoids. The volume calculated using the Triangle Volume 
method is the exact mathematical volume between the two selected surfaces.  The accuracy of 
the results of the 3D model is limited only by the accuracy of the DTMs that are used.   The 
volume calculation methodology utilized all available data for the turning basin areas. 
 

2.5 RESULTS  
 
See attached Figures 4 and 5, and Sketches 1, 2, and 3. 
 

2.6 ATTACHMENTS  
 
2.6.1 Figure 1 – Locus Map 
2.6.2 Figure 2 – Project Map 
2.6.3 Figure 3 – Rock Outcrops in Areas of Alternative 1, Widening of Existing Turning Basin 
2.6.4 Figure 4 – Dredged and Rock Quantities for Alternative 1 
2.6.5 Figure 5 – Dredged Quantities for Alternative 2 and 3 
2.6.6 Sketch 1 – Alternative 1, Widening of Existing Turning Basin 
2.6.7 Sketch 2 – Alternative 2, New Turning Basin 
2.6.8 Sketch 3 – Alternative 3, New Turning Basin 
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Figure 4 - Dredged and Rock Quantities for Alternative 1
Portsmouth Harbor and Piscataqua River, New Hampshire and Maine 10/24/2013

Rock Quantities:
Improvement Area 1020
Surface Rock (CY) Cumul (CY) Area (SF)
Required (to -35 MLLW) 8,854 8,854 70,660
Req'd Overdepth (to -37 MLLW) 6,050 14,904 92,690
Allow Overdepth (to -39 MLLW) 7,485 22,389 106,800

22,389

Improvement Area 1120
Surface Rock (CY) Cumul (CY) Area (SF)
Required (to -35 MLLW) 8,883 8,883 70,660
Req'd Overdepth (to -37 MLLW) 6,123 15,006 93,815
Allow Overdepth (to -39 MLLW) 7,717 22,723 110,174

22,723

Improvement Area 1200
Surface Rock (CY) Cumul (CY) Area (SF)
Required (to -35 MLLW) 9,139 9,139 75,710
Req'd Overdepth (to -37 MLLW) 6,777 15,916 109,295
Allow Overdepth (to -39 MLLW) 9,237 25,153 128,987

25,153
Dredged Material Quantities (Less the Quantity of Rock):
Improvement Area 1020 Improvement Area 1120 Improvement Area 1200
Surface Quantity (CY) Surface Quantity (CY) Surface Quantity (CY)
Required (to -35 MLLW) 340,502 Required (to -35 MLLW) 519,778 Required (to -35 MLLW) 661,266
Overdepth (to -37 MLLW) 44,387 Overdepth (to -37 MLLW) 53,930 Overdepth (to -37 MLLW) 66,810

384,889 573,708 728,076

To -20 (MLLW) 94,600 To -20 (MLLW) 157,000 To -20 (MLLW) 205,100
To -22 (MLLW) 102,600 To -22 (MLLW) 198,300 To -22 (MLLW) 258,200

493,930 SF* 705,840 SF* 890,350 SF*
11.4 Acres** 16.2 Acres** 20.4 Acres**

CY = Cubic Yards * Square footage (SF) in US Survey Feet.
MLLW = Mean Lower Low Water ** Acres in US Survey Feet

Dredged Area: Dredged Area: Dredged Area:

Total Total Total

Total Rock

Total Rock

Total Rock

Existing Basin 

Improvement Areas 



Figure 5 – Dredged Quantities for Alternatives 2 and 3
Portsmouth Harbor and Piscataqua River, New Hampshire and Maine 10/31/2013

Alternative 2 - New Turning Basin

Dredged Material Quantities:
New Turning Basin w/ Ext Channel
Surface Quantity (CY)

Required (to -35 MLLW) 542,770
Overdepth (to -37 MLLW) 100,762

643,532

1,251,230 SF*
28.7 Acres**

Alternative 3 - New Turning Basin

Dredged Material Quantities:
New Turning Basin w/ Ext Channel
Surface Quantity (CY)

Required (to -35 MLLW) 364,130
Overdepth (to -37 MLLW) 103,606

467,736

2,737,404 SF*
62.8 Acres**

CY = Cubic Yards * Square footage (SF) in US Survey Feet.
MLLW = Mean Lower Low Water ** Acres in US Survey Feet

Total

Total

Dredged Area:

Dredged Area:
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