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Definitions applicable for in-situ sediment and/or slurry mixtures
W, Weight of oven-dried solid particles
W; Weight of fluid surrounding solid particles
Vs Volume of compressed, oven dried solid particles
Vo Volume of fluid surrounding solid particles
W, | Weight of solids and pore fluid |
TV, Total volume of solids and pore fluid
Vinix Flow velocity of the mixture measured in a pipe with diameter d . [m/s]
D Diameter of pipe in which the flow velocity of the mixture is measured [m]
Definitions and formulas applied in calculations:
w Moisture content, which is defined as. W,/ W, This is used in geotechnical engineering
and can be greater than 100 percent. [%)]
C Concentration which is defined as W/ 'V, .
Os Density of the grains, is defined as W,/ V. - 7 | [kg/m3]
0 situ In-situ density of the soil or wet unit weight or wet density, is defined as W,/ V, of the
in-situ soil. ' '
[kg/m3] :
P Mixture density, is defined as W,/ V, of the mixture ~ [kg/m3]
P w Pore fluid density or fluid unit weight is defined as Wy Vi [kg/m3]
In the case of New Bedford 1,014 Kg/m3 is used.
G, Specific gravity of solid particles (grains) This is the unit weight of solids divided by
- |the unit weight of pure water. Because of the presence of organic material the specific
gravity of the dredged material appeared to be 2.400
G Specific gravity of the in-situ sediment. This is the unit weight of the in-situ
solids/water mixture divided by the unit weight of pure water
G Specific gravity of slurry mixture. This is the unit weight of a solids/water mixture
: divided by the unit weight of pure water
5G,, 'Speciﬁc gravity of (sea)water , which is the _uhit weight of the (sea)water divided by
the unit weight of pure water. The value of 1.026 it typically used for seawater (64.0°
pcf/62.4 pef). For this project, the fluid is assumed to be a mixture of fresh and salt
water and a fluid specific gravity of 1.014 was used in calculations [SGU]
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Prod g

Prod 4, At

Prod 1ps

Valnix

|Prod g.* At - [insitu m3]

Percent solids by weight, which 1s defined as W,/ W, times 100 : [%]

Percent solids by weight of insitu material is defined as:
05 (P sin=pw) *100 [%]
0 s ¥ (Ps - w) ’

Percent solids by weight of a slurry is defined as: |
' Mm mix = 0 w) *100 ' - [%]
P min * (Ps - P w) '

Percent volume concentration
In the dredging industry the term “volume concentration” is commonly used to describe
the ratio between the slurry density in the dredging process and the in situ density, and
is calculated by the term.

100 x (p m- P w)/( Prsitu = pw) . {%]

ThiS percent volume concentration can also be described as:
100 x (SG SG w ) SGsia— SGu) - (%]

In-situ producnon rate is defined as: _ :
v mix* O.ZS*TE*CE * (’D mix~ P w)/ (psilu -p w) - [inSim m3/5]

In-situ production calculated over a certain time interval is defined as:

Tons dry solid productioﬁ is deﬁned as:
0.001* At*0.25%n*d? *v .. s ¥ (Pmix- P/ (Ps-Pw) [tons]

Volume of slurry mixture dlscharged is defined as:
ARV %025 ¥ , - {m3]
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New Bedford Harbor Superfund Site, Pre-Design Fleld Test
BEAN Environmenta! L.L.C., Test Dredge
Summary of Dally SPU Reports

A 3TdVL

10-Aug| Thursday
11-Aug| Friday
. 12-Augl Salurday
13-Aug| Sunday 1 2.55 : 89+ 193 76 1,270 23 72 - 265 | Cumulativa values.
14-Aug| Monday _ 4.60 7451 1522 2,413 340 5§33 74 1,280 24 805
15-Aug| Tuesday 6.02 13.17 1..513 4,231 325 858 54 1,380 18 30
16-Aug] Waednesday 5.93 18,10 ‘1.924 6,155 424 1,282 71 1.400 22 1,354
17-Aug| Thursday | 7.95| 2635 2,509 864} sz 1,818 74 1,410 22 27 1,918
18-Aug| Friday 333 29.68 1,022 9,586 292 2,111 86 | 17260 29 r 2.255
TOTALS 20.68 9,686 ' 2111 | AVERAGES Tl 1349 23 144 2,255 |
REMARKS:

See aiso SPU daily performance sheals
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New Bedford Harbor Superfund Site, Pre-Design. Field Test
BEAN Environmental L.L.C., Test Dredge -
Daily average Insitu densities based on soil sample test results

perceniage| average cut average | daily average
Dale Cut no ‘of cut excavation sample codes wet unit wel unit wel unit . wel unit wel unit
dredged dredged depth applicable weight weight ‘weight weight weight
b (%] ) [ 0 1 kg/m3) | [kgim3) | [kg/m3] | . ikg/m3] [kg/m3)
08/10 - 08/13 8] 100% 2 6_4 (0-14") 8_4 (14-24") | 5.3 (14_24") S 1,345 1,456 1,270 1,270
14-Aug 7 100% 2 B-A3 8 4 1,361 1,238 ,299
8 44% 2 8_4 1,238 : 1,238 1,281
15-Aug 8 56% 2 B-A3 1,361 1,361
5 75% 21 B-B2 5.3 §_d 1,482 1,454 1,275 1,404 1,388
16-Aug 5 25% 2 B-B2 1,485 1,485
4F  100% 1.75 B-B2 5.3 4 4 1,484 1,454 1,359 1,414
3 45% 1.6 4_4 B-C1. 1,358 1,280 1,324 1,404
17-Aug 3 55% 1.8 4_4 1,360 1,360
2 100% 1.825 B-B2 1,488 1,486
1 50% 3 B-A1 1,341 1,341 1,407
18-Aug 1 50% 3 B-C1 1,280 - 1,290
A 25% 4 B_4 1,231 1,231 1,266




New Bedford Dredge Test
SPU Histogram of Slurry Densities
08/17/2000 |
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New Bedford Dredge Test --
SPU Histogram of Slurry Densities

08/18/2000
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|Da!n:'Auguzt-15 2004 7

Dale: August 15 2000

condilions: rho_mix>1040kg/m3, rpm siusry pump>700 rpm, flow velocily in 250 mm flow (ube>1 s

water densily

spacilic gravity

ingilu densily

avg. % sclids by weight

lons dry solidfinsilu volume

TABLE F-6

[kg/m3] [xg/m3] [kgim3} of ingily matarial [TDS/silu m3)
1015 2400 1380 ' 46% 0.632
" etfettive slurry " tima perlod Flow " slurry voiume Insitu tons dry solid % solids by weight | % solids by welght % saollds by welght % volume concentration | denslity
pumping time analysed veloclty discharged Production Productian loop 1 loop 2 loop 3 laop 3 igop 3
[min) thr:min:ss) [mis) fmetric Lons) (%] [%] [%) [] [kgtmd}
o i ‘average average [md/hr] averagalinsilu m3/hr] avarage [tens/hr) average average average average average
lolat dredge period: 07:05-19:33 3 231 41 26 11.05% 6.11% 10.33% 17.85% 1,080
snapshols: {8:08-08:24 13 2N 48 30 13.26% 9.58% 11.97% 20.75% 1,091
09:52-10:14 1.2 219 50 32 13.12% - 12.16% 13.06% 22.88% 1,999
12:36-12:57 1.5 257 50 32 12.37% B8.32% 11.22% 19.56% +.086
17:44-18;18 1.5 261 61" 3% 13.76% 10.87% 12.41% 23.55% j.01
18:57-18:20 1.4 240 64 40 16.60% 11.54% 15.01% 26.48% 1,112
lolal effeclive tme [min] | "lolal gross fmin} max daily lolal |m3} daily otal [insilu m3) daily lotal [tons} max max max max max
361 747 2.4 1390 248 157 6% J3% 6% 2% 1.278
Date: Augtst 15 2000~ [condiians: The mix>1040kg/m3, rpm slucry pump>700 rpm, flow velocily in 250 mim flow tube=1 fi/s
’ . B " walter dansity spechic geavily insity density avg. % sclids by weight shorl fons dry solid
[katm3| fkgim3] lkg/m3] of insilu matarial pet Insilu volume [TDS/eu-N|
1015 2400 1380 46% 0.020 :
" affectiye siurry time perlod Flow sluery voiume inshtu tans dry solid % sclids by welghl | % solids by weight % solids by walght % volume concentration |  denslty
pumpling time analysed valocity discharged Produgtlen Productlan foop 1 loop 2 lagp 3 loop 3 loop 3
[min] [heimin:zs) [1V/s] [¥%a] [%l [%) [%] SGU
: o " average average [cythr) avarage finsilu cy/hr] avalage [shod (ensir] average average averaga . average avarage
Iglai dredge period: 07:05-19:33 4.3 302 54 Pé] 11.05% 8.11% 10.33% 17.85% 1.060
snapshots 08:08-08:24 4.3 302 63 33 1326% 9.58% 11.97% 20.75% 1.081
O8:82-1004 4.4 287 66 35 13.412% 12.16% 13.06% 22.BB% 1.089
12:36-12:57 LR 336 56 35 12.37% 6.32% 11.22% 19.56% 1.086
17:44.18:18 4.8 341 80 43 13.76% 10.87% 13.41% 23.55% 1.101
18:57-19:20 45 314 83 44 16.60% 11.54% 18.H% 26.48% 1112
total effeclive lime [min] lctal gross Jminj max daily totai [cy] daily lolal [insiu cy) dally glal [sharl tonsj max max max max max
JE1 747 - 7.8 1618 325 173 - 36% 33% 36% 2% 1.278



[Gate: Avgust 16 2000~

-

Dala: August 16 2000

conditians: rho_mix>1040kg/m3, rpm slurry pump>700 rpm, fow velotily in 250 mm flow lube>1 /s

T

waler densily | specific gravily insitu dansily’ avy. % solids by weight + lans dry solid/ins/lu volume
(kg/m3] fkg/m3] 1kg/m3) ol insitu malerial [TDS/situ m3)
1015 2400 1400 48% 0867
efactlve surry tlmae period Flow ~ slurry volume Insltu tons dry solid % solids by waight | % saolids by walght % salids by weight % volima concentration | denslty
pumplng time anaiysed velocity discharged Productlon Productlon loog 1 loop 2 loep 3 loop 3 loop 3
[min) [hriminiss} {m/s] [matrls lons] {%]) {%] {%]) (%) [%g/m3]
’ average average [m3/hr| average{insity m3shr| average |lonsihr) averaga average average average average
lolal dredge period: 11:02-15:23 1.4 249 . 55 36 14.24% 9.76% 13.15% 22.02% 1,100
snapshols: 11:02-11.2¢ 1.7 252 65 43 13.29% 13.94% 13.27% 22.32% 1,104
$1:33-41:38 2.0 352 - B8 45 CTI% 8.57% 11.75% 19,33% 1,089
12:04-12:18 1.4 _ 254 &8 4% 18.11% 11.78% 15.85% 26.82% t,118
12:51.13:07" 1.5 260 87 45 17.58% 11.74% 15.18% 25.74% 1114
13:14-13:30 1.4 250 1] 45 17.44% t1.94% 16,08% 27.08% 1,119
14:02.15:05 1.4 256 62 42 +5.61% 10.50% 14.54% 24.25% £,109
17:00:17:44 1.2 218 70 47 20.04% 14.43% 18.75% 32.32% 1,439
17:2718:07 1.2 218 66 a4 19.77% 13.96% 17.95% 30.68% 1,133
168:34-19:02 1.2 216 70 a7 19.50% 15.48% 18.94% 32.85% 1,140
“talal effeclive time jmin| | tolal gross {min] max daily lotal [m3) daily tolat [insity m3) daily tolal [ions} max max max max max
356 00 2.2 474 124 216 33% 30% 2% 56% 1.249
Dalei"August 18 2000~ " "jconditions: rho mix>1045_l:gm3. rpir slurry pump>700 rom, flaw valocily in 250 mm liow 1ube>1 (s
pmemmmm e water density "] specific gravily insil densily avg. % sclids by weighl shar tons dry solid
[kgfmd] {lkg/m3] [kg/m3} of ingily materiat per insilu vaiume {TDS/cu-1lj
1015 2400 1400 ) 48% 0.021
" efigctlve shurry tima period Fiow © slurry volume insity tons dey solid % solids by welght | % solids by weight % solids by weight % voluma concentration |  density
pumplng time analysed valoclty discharged Production Productlon oop 1 loop 2 leap 3 ioop 3 loop 3
{min} [hrimin:es} [tt/s} [%) %) [%) [%]) SGY
R T T average " "average [cy/hr} average [insity cy/hr} average [shorl fans/hri average average average average avarage
iotal dredge period: 11:02-19:23 4.6 328 71 . 40 t4.24% 9.76% 13.18% 22.02% 1,100
snagshols: ©11:02-11:29 54 EEN 85 43 13.29% 10.94% 13.27% 22.32% 1.101
14:33-11:38 6.5 480 89 50 11.71% 8.57% 11.75% 19.33% 1.089
12:04-12:1% 4.7 333 -] 50 18.11% 11.78% 15.85% 26.83% 1.118
12:81-13:07 4.8 340 a3 49 17.59% 11.74% 15.18% 25.74% 1,114
13:14.13:30 4.8 326 ea 50 17.44% 11.94%: 16.06% 27.08% 1149
14:02-15:0% 4.8 335 82 46 15.61% 10.50% . 14.54% 24,36% 1.108
17.00-17:14 4.0 283 g1 51 20.04% 14.43% 18.75% 32.32% 1.13%
17:27.18:07 4.0 281 86 48 18.77% 13.96% 17.96% 30.66% 1.133
18:34.19:02 4.0 282 82 32 19.50% 15.48% 18.94% 32.56% 1.149
lotal effeclive lime [min) total gross [min} max daily tolal [cy} daily latal [insilu ¢y} daily lolal |shor lons] max max max max max
356 500 1924 - 424 238 3% 30% 32% 58% 241

LAy
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