
MEMO
From: Bud Brown, President, ECO-ANALYSTS, INC.

To: Peter Tischbein, Project Manager, U.S. Army Corps of Engineers

cc: Jay Clement, Project Manager, U.S. Army Corps of Engineers
Shawn Mahaney, Project Manager, U.S. Army Corps of Engineers
Audra Caler-Bell, Acting City Manager, City of Rockland
Matt Ripley, Harbormaster, City of Rockland

Date: August 9, 2016

RE: Grain Size Results and Discussion for the Rockland Fish Pier

Good Afternoon Pete,

As you, Jay, Shawn and I discussed, we have systematically sampled the east side of the
Rockland Fish Pier to determine how much of the volumes there are sands.  The City of
Rockland had been dumping snow, along with road sand, salt, and other debris there for many
years, a practice only recently ended. Those sands have accumulated to depths of as much as 16
feet at the upper (north) end of the area in question.  We were unable to sample to that depth
because the sand wouldn’t remain in the corer so we are unsure if that depth is accurate.  We did
find that there was a refusal layer of marine clay at elevation -9 feet at the outer sites, indicating
that the area had been dredged to that depth at some point in the past.

The attached Plan shows the seven (7) sites we sampled for Grain Size.  Also attached is
Table One from the Corps’ website which defines sieve sizes and particle types. Our Table One
summarizes the results.  Individual site results with graphs are attached at the end.  The
percentage of fines is 1.5% or less at Sites One through Four, 8.3% and 12.8% at Sites Five and
Six respectively, but is 50% at Site Seven, the outermost site.

Tables Two and Three are taken from the Sample Analysis Plan (SAP) Request and show
volume calculations.  Table Four Summarizes and Compares the Areas and Volumes on the two
sides of the Pier.  Note that the Suitability Determination we received incorrectly states that the
compositing was based upon Grain Size results we had submitted.  We never submitted any for
this Project.  We did submit Grain Size results for the SAP Request for the Biddeford Pool Yacht
Club in the same time frame which may have caused some confusion.

Table Five provides a summary of how much of the entire project volumes would be
sand versus fines so the more contaminated fines could be covered with sands as we discussed.
I’m unsure of the cut-off amount of fines that would make the materials unsuitable as cover. 
I’ve tried to contact Norm but to no avail.  If 8.3% fines is acceptable, then 20% of the material
could serve as cover.  If 12.8% is acceptable, then 29% of the material could serve as cover. 
Thanks for your consideration.

ECO-ANALYSTS, INC.







Table One.  Rockland Fish Pier Grain Size Analysis

---------------------------------------------------------------------- U.S. Standard Sieve (in.) -----------------------------------------------------------------

#200#100#60#40#20#10#43/81/23/411.523

---------------------------------------------------------------------- Particle Size (mm) ---------------------------------------------------------------------- 

0.0740.1490.250.420.8424.769.512.719.125.437.550.876.2

FinesFine SandMedium SandCoarse Sand----------------------------------- Gravel -----------------------------------

ContourSite

0.5%4.8%19.2%70.1%94.5%96.8%97.8%98.5%99.0%100.0%100.0%100.0%100.0%100.0%+3One

0.6%2.6%6.5%26.5%51.8%75.4%89.1%96.4%97.8%100.0%100.0%100.0%100.0%100.0%+1Two

1.5%13.4%31.4%37.8%55.1%78.5%90.9%97.3%98.2%100.0%100.0%100.0%100.0%100.0%-1 to -2Three

0.9%2.3%9.0%34.6%77.0%92.3%96.6%98.5%98.5%100.0%100.0%100.0%100.0%100.0%-3Four

8.3%25.8%43.3%56.7%69.7%84.5%94.8%97.3%100.0%100.0%100.0%100.0%100.0%100.0%-4 to -5Five

12.8%25.2%37.2%48.3%59.4%72.5%87.3%97.3%98.8%100.0%100.0%100.0%100.0%100.0%-6 to -7Six

50.0%79.2%88.5%92.3%95.0%97.1%98.5%99.0%100.0%100.0%100.0%100.0%100.0%100.0%-8 to -9Seven

1.5%13.4%31.4%48.3%69.7%84.5%94.8%97.3%98.8%100.0%100.0%100.0%100.0%100.0%Median

10.7%21.9%33.6%52.3%71.8%85.3%93.6%97.8%98.9%100.0%100.0%100.0%100.0%100.0%Mean

50.0%79.2%88.5%92.3%95.0%97.1%98.5%99.0%100.0%100.0%100.0%100.0%100.0%100.0%Max

0.5%2.3%6.5%26.5%51.8%72.5%87.3%96.4%97.8%100.0%100.0%100.0%100.0%100.0%Min

16.7%25.2%25.8%21.2%16.6%9.5%4.1%0.9%0.8%0.0%0.0%0.0%0.0%0.0%S.D.



Table Two Rockland Fish Pier Dredge Volume Calculations for East Side

CumulativeDepth

VolumeLayer Volume--------------------------------------------------------- Volume (cu. ft.) in Each Layer ---------------------------------------------------------AreaContour

(cu. yds.)(cu. yds.)(cu. ft.)-7 to -8-6 to -7-5 to -6-4 to -5-3 to -4-2 to-3-1 to -20 to -11 to 02 to 13 to 24 to 35 to 46 to 57 to 68 to 7(sq. ft.)(ft)

3370701407 to 8

1292531131402266 to 7

32205461802261403605 to 6

69379942683602261405364 to 5

128591,6023405363602261406793 to 4

215872,3363956795363602261407902 to 3

3291143,0903597906795363602261407181 to 2

4701413,8063577187906795363602261407140 to 1

6381684,536373714718790679536360226140745 0 to -1

8351965,305397745714718790679536360226140794-1 to -2

1,0622276,130428794745714718790679536360226140855-2 to -3

1,3222617,039482855794745714718790679536360226140964-3 to -4

1,6162947,938417964855794745714718790679536360226140834-4 to -5

1,9403238,732377834964855794745714718790679536360226140754-5 to -6

2,2933539,529420754834964855794745714718790679536360226140840-6 to -7

2,68339010,5305818407548349648557947457147187906795363602261401,162-7 to -8

3,07339010,53011,111overdig



Table Three Rockland Fish Pier Dredge Volume Calculations for West Side

CumulativeDepth

VolumeLayer Volume--------------------------------------------------------- Volume (cu. ft.) in Each Layer ---------------------------------------------------------AreaContour

(cu. yds.)(cu. yds.)(cu. ft.)-7 to -8-6 to -7-5 to -6-4 to -5-3 to -4-2 to-3-1 to -20 to -11 to 02 to 13 to 24 to 35 to 46 to 57 to 68 to 7(sq. ft.)(ft)

000007 to 8

0000006 to 7

00000005 to 6

000000004 to 5

33696900001373 to 4

131028114413700002882 to 3

392670728228813700005631 to 2

96571,52653856328813700001,0750 to 1

2071112,9959321,07556328813700001,864 0 to -1

3811744,6997721,8641,07556328813700001,544-1 to -2

6332536,8281,3571,5441,8641,07556328813700002,713-2 to -3

9933609,7101,5262,7131,5441,8641,07556328813700003,052-3 to -4

1,47247912,9251,6893,0522,7131,5441,8641,07556328813700003,377-4 to -5

2,08861716,6482,0353,3773,0522,7131,5441,8641,07556328813700004,069-5 to -6

2,88579721,5112,8294,0693,3773,0522,7131,5441,8641,07556328813700005,657-6 to -7

3,9161,03127,8283,4895,6574,0693,3773,0522,7131,5441,8641,07556328813700006,977-7 to -8

4,9461,03127,828overdig



Table Four Rockland Fish Pier East and West Side Dredge Volume Comparisons

PercentPercent

TotalTotalWest SideEast Side
CumulativeCumulativeTotal

VolumeVolumeCumulativeCumulativeCumulativeDepth

WestEastVolumeVolumeLayer VolumeAreaVolumeLayer VolumeAreaContour

SideSide(cu. yds.)(cu. yds.)(cu. yds.)(cu. ft.)(sq. ft.)(cu. yds.)(cu. yds.)(cu. ft.)(sq. ft.)(ft)

0%100%3000033701407 to 8

0%100%1200001292532266 to 7

0%100%32000032205463605 to 6

0%100%69000069379945364 to 5

2%98%1313369137128591,6026793 to 4

6%94%2281310281288215872,3367902 to 3

11%89%36839267075633291143,0907181 to 2

17%83%56696571,5261,0754701413,8067140 to 1

24%76%8452071112,9951,8646381684,536745 0 to -1

31%69%1,2153811744,6991,5448351965,305794-1 to -2

37%63%1,6956332536,8282,7131,0622276,130855-2 to -3

43%57%2,3169933609,7103,0521,3222617,039964-3 to -4

48%52%3,0881,47247912,9253,3771,6162947,938834-4 to -5

52%48%4,0282,08861716,6484,0691,9403238,732754-5 to -6

56%44%5,1782,88579721,5115,6572,2933539,529840-6 to -7

59%41%6,5983,9161,03127,8286,9772,68339010,5301,162-7 to -8

62%38%8,0194,9461,03127,82831,3163,07339010,53011,111overdig



Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 1

SAMPLE DESCRIP: Brown medium to fine SAND
with shells

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 99.0
3/8 9.5 98.5
#4 4.76 97.8

#10 2.0 96.8
#20 0.84 94.5
#40 0.42 70.1
#60 0.25 19.2
#100 0.149 4.8
#200 0.074 0.5

Water Content (%) = 13.3
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Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 2

SAMPLE DESCRIP: Brown coarse to fine SAND, little gravel
with shells

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 97.8
3/8 9.5 96.3
#4 4.76 89.1

#10 2.0 75.4
#20 0.84 51.8
#40 0.42 26.5
#60 0.25 6.5
#100 0.149 2.6
#200 0.074 0.6

Water Content (%) = 19.1
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Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 3

SAMPLE DESCRIP: Dk Brown coarse to fine SAND, trace gravel
with shells and organics

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 98.2
3/8 9.5 97.3
#4 4.76 90.9

#10 2.0 76.5
#20 0.84 55.1
#40 0.42 37.8
#60 0.25 31.4
#100 0.149 13.4
#200 0.074 1.5

Water Content (%) = 19.1
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Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 4

SAMPLE DESCRIP: Dk Brown medium to fine SAND
with shells and organics

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 98.5
3/8 9.5 98.5
#4 4.76 96.6

#10 2.0 92.3
#20 0.84 77.0
#40 0.42 34.6
#60 0.25 9.0
#100 0.149 2.3
#200 0.074 0.9

Water Content (%) = 21.6
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Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 5

SAMPLE DESCRIP: Dk Brown medium to fine SAND, li c-sa, tr gravel and silt
with shells and glass

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 100.0
3/8 9.5 97.3
#4 4.76 94.8

#10 2.0 84.5
#20 0.84 69.7
#40 0.42 56.7
#60 0.25 43.3
#100 0.149 25.8
#200 0.074 8.3

Water Content (%) = 24.8
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Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 6

SAMPLE DESCRIP: Dk Brown coarse to fine SAND, li gravel and silt
with shells and organics

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 98.8
3/8 9.5 97.3
#4 4.76 87.3

#10 2.0 72.5
#20 0.84 59.4
#40 0.42 48.3
#60 0.25 37.2
#100 0.149 25.2
#200 0.074 12.8

Water Content (%) = 29.0
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Grain Size Analysis - ASTM D421

7/29/2016

PROJECT NAME: EcoAnalysts PROJECT No: 97008

Rockland Fish Pier DATE: 25-Jul-16

SAMPLE SOURCE: Sediments SAMPLE No: 7

SAMPLE DESCRIP: Gray fine sandy SILT
with shells and organics

DATA
     SPECIFICATION

U.S Std SIEVE (in.) PARTICLE SIZE (mm) % by WT. FINER Min Max P / F
3 76.2 100.0
2 50.8 100.0

1.5 37.5 100.0
1 25.4 100.0

3/4 19.1 100.0
1/2 12.7 100.0
3/8 9.5 99.9
#4 4.76 98.5

#10 2.0 97.1
#20 0.84 95.0
#40 0.42 92.3
#60 0.25 88.5
#100 0.149 79.2
#200 0.074 50.0

Water Content (%) = 47.4
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