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Ball'eIIe Daily Field Summary Sheet for Water Quality Monitoring

• Date: 7/I ki

Monitoring Period:
From: 3O To: / (/

Tidal Stage: HWS Ebb LWS Flood

Dredging Activity:
(& L1t( , //(

L)- L
t // / /

W Weather: htc4 i( rJ
Tides:

0'l @
L1L4 @ si3.

__________@ t.c3

Turbidity Summary
Location Turbidity Sensor/watcr. (NTU) Depth (ft)

_______ ______

_______ _______ Ic

Oil sheenl Debris:
t,tif /L-t ). I €' /V I (J I s

U /

Fish Passage: ;t yk rL

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) ______________________________ Turbidity (500m1) _______________________
Total PCB (1L) ___________________________ Dissolved PCB (2xlL)
Toxicity (21L) _____________________________ Metals (SOOml)

Notes: 4. v-
CI

. Ct11\ 4L1 1 tJTh (

Sampling Crew: %Jk.
Chief Scientist Signature:
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Baltelie Daily Field Summary Sheet for Water Quality Monitoring

Date:_______________________
Weather:_________________________ +
Tides:
__________@ .J)L

_______________@

Monitoring Period:
From: '1 To: /

Tidal Stage: HWS Ebb LWSod

Dredging Activity:

kJ11

LPP -

2

200 400 Feet

- water_Hnes
2007_area_H

/cn y 32^ jFLV

7 77

0JTJL 7?F14.

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft)
w __________ _________

/
iii /)- F'

ga[4t
_______

_______
)5J7l/ z'.)

U

'4

1-

Th-

';':/ ?(i I
/++,711 'I' Li -'

-tI(4-. f' h/

++

Oil sheen! Debris: / +

T72t i i&jy iijjiI '/;I 7 yt 7/ 24 - )t

- ('1 1 I r -

Fish Passage: '- +Cit+1 4VE /L1J

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) _______________________________ _______________________
Total PCB (1L)

Turbidity (500m1) ______________________
________________________ Dissolved PCB (2xlL)

Toxicity (21L) ______________________________ _________________________________________________________ Metals (500m1) ___________________________

Notes: t+D A 1JP ATP -

LLI ThPdLLL1 T'' ?

• !\ft ,+- -
+ ---

iU ?S

Sampling Crew: )
f( ( t A

Chief Scientist Signature: ,)v

(lii

CtL(
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Ballelle Daily Field Summary Sheet for Water Quality Monitoring

_

Date: ? /ic //
_______

W Weather:±j 1tT j4i/'/ L/

Tides:
_________@

Li 1' ___________

_________@ /S?

Monitoring Period:
From: (Y1V To: /o:/

Tidal Stage: HW LWS Flood

Dredging Activity:
4E2 6 Mt1 ; AI1 2:'E
,g)itA',q-i L '

flVi4-.

MIVE 7 /J

Turbidity Summary
Location Turbidity

___ (NTU)
_____

Sensor/water
Depth (ft)

_____

1tni / -zS ____

uli sneeni venris:
/1i'g sw o8gë2' SOill-/ N 2Eh&

Fish Passage: ''6 f 4LLL$ J-/,WA lA 4,t/A ,4L5LLifb
UN'r,

Samples Collected for LaborajuaIysis - Sample IDs:
TSS (1L) ________________________________ Turbidity (500m1) ________________________

____________________________ Dissolved PCB (2xlL) _____________________Total PCB (1L) ______________________ ________________

Toxicity (21L) __________________________ Metals (500ml) ________________________

Notes:

I 1

.
Sampling Crew: / I(( _____________________________________
Chief Scientist Signature:



Ballelle Daily Field Summary Sheet for Water Quality Monitoring

. Date:tIb/O
Weather: O1GCAS7,
Tides:

LJ'
_________

- ".1' @________

Monitoring Period:
From: />/5 To:±L/T_

Tidal Stage: HWSLWS Flood

Dredging Activity:

78-IS
,UlvE ' se-
,$4V'N4 C,4TE3.

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft). #1 2/
_____

2L' 5oir1/ _______ ______

______ I;,, ______

5'SoLt77/ 9. _____

of
________ _______

Oil sheen! Debris:
oP £'rn'-. &3n?4

&
Fish Passage: 3 s A' o-k,?./6 ,-p - LaA E i/an' 3 5
oF Pty/ J1P,iM) jA) Sat7f-/ WT CoWEZ.
Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) _______________________________ Turbidity (500rn1) _______________________
Total PCB (1L) 7 Dissolved PCB (2xlL)
Toxicity (21L) 7 Metals (500m1) 7

Notes: ;) £,#a'JE2 Fjs--, g..j. iJ.., ? I..
NAt^' -rt6jb,7if

• -

7U,8, Pi7' 4soe
oD fP,bL'j.

Sampling Crew: ______

Chief Scientist Signature:

---'-,- ( C:_F

?'"ic F40vy) tE1s 2414JV4L 7iEb 0 it7 70 -4-

,QErwhJEb 4(,) 7$/3 R 2'J

$J4U 7$.f-/!msiE*.

1 fl
/ I I 0 200 400Fet
I J /

- I Q
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Baltelle Daily Field Summary Sheet for Water Quality Monitoring

_

O Date:________________

Weather:t S f
Tides:

_________@
° 1 \

0 _________

9

Monitoring Period:
From: O To: II
Tidal

Dredgin Activity:

Turbidity Summary
Location Turbidity Sensor/water. (NTU) Depth (it)

i-E 4c
_____

c-c -t'i3.1 O32 / 1:2-
(scc4)

Oil sheen! Debris:
/@2L( HW JEA) iôrcô E 4'i) ci

1.3 P-(

DELt '-

Fish Passage:4 ' &-E #4&7'i H4?Et/ Luilllie&I
b A 2.Eøc, ( Vr( '4 t

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) üio ThS/)WE g9i/6 -ri. Turbidity (SOOml) &--
Total PCB (1L) :4L C?i/Yt Dissolved PCB (2xlL) LiJC -zft -crnI9
Toxicity (21L) LJ O// Metals (500m1) O '!3
Notes: C \C

(L tLd.

.
Sampling Crew: T. 4/\. \1J

Chief Scientist Signature: 123j4\i.L__
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Baflelle Daily Field Summary Sheet for Water Quality Monitoring

• Date: 7/174 1aL

Weather:_5y((tJy !O C

Tides:
@o1l

Ct @ N
____________@ --

Monitoring Period:
From: To: I3

Tidal Stage: HWS LWS Flood

Dredging Activity:

vT r-2 fl
4c

O4 ic: &

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft)

/ 4 _________

Oil sheen! Debris:
k/ h'-

Fish Passage: ((&,SJv\ ( F:5(;\ \ ç

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) ________________________________ Turbidity (SOOmi) ________________________
Total PCB (IL) ______________________ Dissolved PCB (2xlL) ___________________

Toxicity (21L) ______________________________ Metals (500m1) ____________________________

Notes: A

.
Sampling Crew: (tk

,
k/ -

Chief Scientist Signature: 1'1i1u



B alteile Daily Field Summary Sheet for Water Quality Monitoring

. Date: Iii) U(i 4 4
0N ______________Weather: Svtj/Lt I2itZf iS-L

Tides: water_lines
ô

o t @ _I
- A 2007_area_G

L3

Monitoring Period:
From: O' To: hiSS 1
Tidal Stage: HWS3LWS Flood

Dredging Activity:

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft). jU'-4f Th ________

Feet

Oil sheen! Debris:
IV t 4iiR\

Fish Passage: r4( *1tt( At

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) __________________ ____________ Turbidity (500m1) _______________________
Total PCB (1L) ___________________________ Dissolved PCB (2xlL) ____________________
Toxicity (21L) _____________________________ Metals (500m1) ___________________________

Notes:

.
Sampling Crew:

/

Chief Scientist Signature: 1'l-ii'u V4i4A.
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BalteIIe

___

Daily Field Summary Sheet for Water Quality Monitoring

* Date: Jiq I
W Weather: K) c

Tides:
________ @______

ft1 tiT____LT_@
________

f55L

Monitoring Pe1jd:
From: öJ To:JLji.

Tidal Stage HWSE LWS 1QQjIii

Dredging Activity:
Av

Turbidity Summary
Location Turbidity

(NTU)
_________ -

2u

Sensor/water
Depth (4ft)

_________

tct St
44

_________ ________

Oil sheenl Debris:
Af

Fish Passage: vS 4y L(/11/
IIy

Samples Collected for Labor ryAjialysis - Sample IDs:
TSS (1L) ________________________________ Turbidity (500m1) ________________________
Total PCB (1L) _______________________ Dissolved PCB (2xlL)
Toxicity (21L) Metals (SOOml) .-

Not
( ( V

Jx

's 1k

Sampling Crew:
Chief Scientist Signature: -
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Ballelle Daily Field Summary Sheet for Water Quality Monitoring

Date:________________________
W Weather: SLIr,' /',tJ) ¶i/

Tides:
Os-' @___________

3 ®________

___________® f7/Z

Monitoring Period:
From: 6'iiX To: i

Tidal Stage: HWS Ebb LWJ1i

Dredging Activity:
- -,

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft)
V ______ ______ _____

______
//7U c3/'

Oil sheen! Debris:

I

( ' 2iJ .' 10 - 1t.

/
/ 0 200 400 Feet

I - water_lines

/ 1 1111112007_area_H

/
( (

-

I- ---

1jr7/.

3CZ) 25 Z-
F

-

/
-I

-

D/

/t

Fish Passage: i--c o ''- e/ AI (i V/4 ' k2I

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) ________________________________ Turbidity (500ml) ________________________
Total PCB (1L) _______________________ Dissolved PCB (2xlL) -
Toxicity (21L) .- Metals (500m1) __________________________

Notes: ( uud jJ /L-11 £1-f/

( (t J L'

)ti

Sampling Crew: J. 0'f, /t_
Chief Scientist Signature: Yv t r- -- -- -



Baltelle Daily Field Summary Sheet for Water Quality Monitoring

_
Date:__

W Weather: 3
''

c (6'

Tides:
J

________

3? _________

_________@
/7L/'

Monitoring Period:
From: f -/ To: /c2

Tidal Stage: HWS Ebb LWSiN

Dredging Activity:

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft)

________ ________ J

fi:i'jit iieiiij utnuis;
7

hLt Li)'S cr
Fish Passage: ?'? 'Ci/iIAf(-) AiV 77i,4J 5"T' i/)it 61A1'/

Samples Collected for Laboratory na1ysis - Sample lOs: /
TSS (1L) ________________________________ Turbidity (500m1) ________________________
Total PCB (1L) ____________________________ Dissolved PCB (2x<
Toxicity (21L) Metals (500m1) ____________________________

Notes: iLcF 2

IL k. '1 / L L

Sampling Crew: T' 41L±- 5
Chief Scientist Signature: ____________________ ____________________________
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Ballelle Daily Field Summary Sheet for Water Quality Monitoring

_

Date: )k I -

Monitoring Period:
From: t -iU To: Z&)

W Weather: ô t/wrt J/'rk5-'C)
Tides:
___________@__________

1O @ ov3O
___________@ c"i

Tidal Stage: HWS Ebb LWS

Dredging Activity:
)t

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Deplh (ft)

V £cIrI 4f'4 _______ ______

1t ______ ______

______ Qc) ;1/c)

Uil sfleeni Jienris:
11yL€

Fish Passage: L arexs c Ilreu 14 4 i 4reJ5e cr

Samples Collected for Laborator niysis - Sample IDs:
TSS (1L) _________________________________ Turbidity (500m1)
Total PCB (1L) _______________________ Dissolved PCB (2xlL) __________________

Toxicity (21L) ______________________________ Metals (500m1)

Notes:

.
Sampling Crew: '& t
Chief Scientist Signature: \JflI



Batielie Daily Field Summary Sheet for Water Quality Monitoring

_

_ ___

S Date: 9/i /a i
/4 WcioWeather:

Tides:
________@ rl
___________@ O,o
___________@ i5H

Monitoring Period:
From: I/'O To: \Z3O

Tidal Stage: HWS Ebb

Dredging Activity:
Mb ftI.(

Turbidity Summary
Location Turbidity Sensor/water

___ (NTU) Depth/ft)

V ________ ________ _______

_________ /
e I

Oil sheen! Debris:

Fish Passage:

mple IDs:Samples Collected for Laborali
Turbidity (500m1) _______________________TSS (1L) ______________________________ _______________________

Total PCB (1L) ____________________________ _________________________________________________ Dissolved PCB (2xlL _____________________
Toxicity (21L) __________________________ Metals (500m1) ________________________

Notes:

.
Sampling Crew: iitJ&(ôk 1- f p'I1t2 J. H44

LV!Chief Scientist Signature: 'ti
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Baltelle Daily Field Summary Sheet for Water Quality Monitoring

Date:__________________
Weather: / i'j)

Tides:
______________________ @ (\ •

I

t @

Monitoring Period:
From: OSb To: 2'>

Tidal Stage: HWS 9LWS Flood

Dredging Activity:
tA?c

Cu5Z A/1

Turbidity Summary
Location Turbidity Sensor/water

(NTU)
/ 7L

%_______

Depth (ft),

•!/ .(o

/ o'

Oil sheen! Debris:
tkJ Lt

Fish Passage:

Samples Collected for Laboratory AnalJs - Sample IDs:
TSS (1L) _______________________________ Turbidity (500m1) _______________________

Total PCB (1L) _______________________Dissolved PCB (2xlL) _________________

Toxicity (21L) _____________________________ Metals (500m1) ___________________________

Notes: p \r'i '

T rt 'Vt& ^

4
Sampling Crew: r
Chief Scientist Signature:



Baltelle Daily Field Summary Sheet for Water Quality Monitoring

Date:_____________________
W

Weather: it437 /'iX JJ) )

Tides:
______________@ (V

ot @ oLi
___________@ Mi;

Monitoring Period:
From: &4() To: Og

.

.

Tidal Stage: HWS(LWS Flood

Dredging Activity
ruE

hr' 7?4A (A

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft)

OH sfleeni uienris:
N 4j4.UM

Fish Passage: Oe &-ctJ F -c tJCL

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) ________________________________ Turbidity (500m1) ________________________
Total PCB (1L) _________________________ Dissolved PCB (2x1L-
Toxicity (21L) _____________________________ Metals (500m1) ..-

Notes: t- Lo fiJo
folU

Sampling Crew: ''

Chief Scientist Signature: -
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Ballelle Daily Field Summary Sheet for Water Quality Monitoring

_

Date:____________________
W Weather: ,A4y1\ LA)

Tides:

___________@ 72.

Monitoring Period:
From: /O&L, To: _________

Tidal Stage: HW LWS Flood

Dredging Activity:
IO2- L'D

ff2 15 -

AJI 'R'

Turbidity Summary
Location Turbidity Sensor/water

. 1 (NTU)
7^ s4

Depth (ft)
o i / .

co'k/c4?c-!NrA ,j ,

PIt43L (C - a iTt4 J 3

Oil sheen! Debris:
Otk51fld. SITt Ø ri4-h{

Fish Passage: k ''

Samples Collected for Laboratory Analysis - Sample IDs:
TSS (1L) 1(.-/ttA-- OOf OSO? Turbidity (500m1) -T½/iVt4- O2 -
Total PCB (1L) ___________________________ Dissolved PCB (2xlL) ____________________
Toxicity (21L) _____________________________ Metals (500ml) ___________________________

Notes:
-!() v

24-j ( T1ktAVy).
Sampling Crew: Li LJi.11 .J
Chief Scientist Signature: -€- 7-



BaHelle Daily Field Summary Sheet for Water Quality Monitoring

Date: 1/ic ,iol-
Weather: 5t-1 / t.ji.d - JLJSJ S

Tides:
__________@__________

-0.1 @__________

__________@ 'p

Monitoring Period:
From: O3^ To: WOO

Tidal Stage: HWSLWS Flood

Dredging Activity:
/tiiift jIHA4 tUd

o o9 J7rJcL4, (Y1

O3 ,cx) -

io;

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Dep (ft)1
w SOF hJOAiTL4 79/3S

Oil sheen! Debris:
C\ fI4 fJ

Fish Passage: O F5 L Ci\ -tJ

Samples Collected for LaboratoryAnalysis - Sample IDs:
TSS (1L) / Turbidity (SOOml) _______________________
Total PCB (1L) ______________________ Dissolved PCB (2xlL) /
Toxicity (21L) _____________________________ Metals (SOOml) ___________________________

Notes: -

1<& cit & ck W\ ," VTtA V&\t dcNI 4- 1\si -It) $JT(k
• ft sa ___ -

Sampling Crew: fl J(& ,
Chief Scientist Signature: 7h
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Ba!eue

Dredging Location
Dredging Description

Survey Vessel
Chief Scientist

Sampling Technician
Vessel Captain

Other Personnel
Weather conditions

.
Water Quality Monitoring

In situ Data Field Form

/ iirQ A-\
I'rL /p- ccut Co(Uk

(\& :4r

4t,

C\ / t41 ' s

.

Date !i /o'
Page of

Tide information
High LS cf- -

Low -

High
Low

Station
Number

Time Latitude Longitude Water
depth

Sample
Depth

Turbidity Salinity
________

DO
_____

Temp
_____

Notes
_______________________

a sc
___________

;;?() L a 1
____________

3, ¶u (.
__________

_______ (, 3 f. '$ , /v j4______ ______

ILIo( k OOP& (? p. g. ______ 3(Ø4. 4ç9 cfl___

O6 _____
g3 pg43'J 6Z'1 _________________ ___ ________ ____

ch. 'OQ(o ?753 o-9-f
_______ 51 09O _____________

5S-5NflA II3 O4S1 çS?, _______ IL -r&S/r
______ ______

_____ ______1O1(JO &TA i9 9D5 1S 3 A. _______ 9 LI Ci 20 9S1 C 31 'sf i c /TvL, 1:1
_________ ___________ _________ ______ ______ . -2:

to-2-OWPA f2.r- -t9 ( tST±fV
_________

3o.r ci i6t T/Rcb______ ______ _______

_________ ______ ______ cI ( - 7________ ______ ____________ ______________ _________ _________ __________

________ _____ _____
T

________ _____ ___________ ____________ ________ ________ __________



Ballelle Daily Field Summary Sheet for Water Quality Monitoring

_
_

_

___

___

. Date: f5/(t- _____

Weather:.tj /c:
Tides:
- -Op. __________

- tj.S @ (73-

Monitoring Period:
From: O6L To: T1t) -

Tidal Stage: HWS Ebb LWSo

Dredging Activity:
- ø('13.Jtç.. AJ f U?S

I3 9Wft IV1
1ô30

Turbidity Summary
Location Turbidity Sensor/water

(NTU) Depth (ft)
'jitjw !Y4J DS 7s ofl/3S

_______ L1 c3/S'

Oil sheen! Debris:
Af' +.tW2

Fish Passage: P%1 Th &ltJM, i7wt Jzkitr
Rit

ample tts'Samples Collected for ab,ylsis - S
Turbidity (500m1) _________________________TSS (1L) _____________________________ ______________________

Total PCB (114 _____________________________ ___________________________________________________ Dissolved PCB (2x1 14 ______________________
___________________________ Metals (500m1) _________________________Toxicity (21L) ______________________________ ____________________________

Notes:

• r?'4 &tJ LV1k. Q, çe

Sampling Crew:
Chief Scientist Signature: ____________________________________________________________________
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Batlelle Daily Field Summary Sheet for Water Quality Monitoring
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Batlelle Daily Field Summary Sheet for Water Quality Monitoring
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Belleville, Acushnet River, Buzzards Bay, Massachusetts 
Newport, Rhode Island + Corrections: High(+0:07 *1.08) Low(+0:09 *1.08)

Units are feet 
Mark level: 0.00 

Tidal Stage Date Time Time Zone Tidal Height 
High Tide: 8/6/2007 2:13 EDT 3.6
Low Tide: 8/6/2007 7:38 EDT 0.2
High Tide: 8/6/2007 14:51 EDT 4.5
Low Tide: 8/6/2007 20:57 EDT 0.7
High Tide: 8/7/2007 3:18 EDT 3.4
Low Tide: 8/7/2007 8:44 EDT 0.4
High Tide: 8/7/2007 15:55 EDT 4.5
Low Tide: 8/7/2007 22:25 EDT 0.7
High Tide: 8/8/2007 4:23 EDT 3.4
Low Tide: 8/8/2007 10:00 EDT 0.4
High Tide: 8/8/2007 16:57 EDT 4.6
Low Tide: 8/8/2007 23:42 EDT 0.5
High Tide: 8/9/2007 5:25 EDT 3.6
Low Tide: 8/9/2007 11:16 EDT 0.4
High Tide: 8/9/2007 17:55 EDT 4.7
Low Tide: 8/10/2007 0:40 EDT 0.4
High Tide: 8/10/2007 6:22 EDT 3.8
Low Tide: 8/10/2007 12:23 EDT 0.2
High Tide: 8/10/2007 18:49 EDT 4.8
Low Tide: 8/11/2007 1:28 EDT 0.2
High Tide: 8/11/2007 7:13 EDT 4
Low Tide: 8/11/2007 13:18 EDT 0.1
High Tide: 8/11/2007 19:38 EDT 4.8
Low Tide: 8/12/2007 2:07 EDT 0.1
High Tide: 8/12/2007 8:01 EDT 4.2
Low Tide: 8/12/2007 14:05 EDT 0
High Tide: 8/12/2007 20:23 EDT 4.8
Low Tide: 8/13/2007 2:42 EDT 0
High Tide: 8/13/2007 8:45 EDT 4.4
Low Tide: 8/13/2007 14:47 EDT 0
High Tide: 8/13/2007 21:06 EDT 4.7
Low Tide: 8/14/2007 3:13 EDT 0
High Tide: 8/14/2007 9:28 EDT 4.4
Low Tide: 8/14/2007 15:24 EDT 0.1
High Tide: 8/14/2007 21:46 EDT 4.5
Low Tide: 8/15/2007 3:42 EDT 0.1
High Tide: 8/15/2007 10:09 EDT 4.4
Low Tide: 8/15/2007 15:58 EDT 0.3
High Tide: 8/15/2007 22:26 EDT 4.2
Low Tide: 8/16/2007 4:09 EDT 0.2
High Tide: 8/16/2007 10:50 EDT 4.3
Low Tide: 8/16/2007 16:31 EDT 0.4
High Tide: 8/16/2007 23:06 EDT 3.9



Belleville, Acushnet River, Buzzards Bay, Massachusetts 
Newport, Rhode Island + Corrections: High(+0:07 *1.08) Low(+0:09 *1.08)

Units are feet 
Mark level: 0.00 

Tidal Stage Date Time Time Zone Tidal Height 
Low Tide: 8/17/2007 4:37 EDT 0.3
High Tide: 8/17/2007 11:32 EDT 4.1
Low Tide: 8/17/2007 17:04 EDT 0.6
High Tide: 8/17/2007 23:46 EDT 3.6
Low Tide: 8/18/2007 5:08 EDT 0.4
High Tide: 8/18/2007 12:15 EDT 3.9
Low Tide: 8/18/2007 17:40 EDT 0.9
High Tide: 8/19/2007 0:29 EDT 3.3
Low Tide: 8/19/2007 5:42 EDT 0.6
High Tide: 8/19/2007 13:02 EDT 3.7
Low Tide: 8/19/2007 18:21 EDT 1.1
High Tide: 8/20/2007 1:18 EDT 3.1
Low Tide: 8/20/2007 6:21 EDT 0.7
High Tide: 8/20/2007 13:54 EDT 3.6
Low Tide: 8/20/2007 19:10 EDT 1.2
High Tide: 8/21/2007 2:14 EDT 2.9
Low Tide: 8/21/2007 7:08 EDT 0.9
High Tide: 8/21/2007 14:51 EDT 3.6
Low Tide: 8/21/2007 20:11 EDT 1.3
High Tide: 8/22/2007 3:16 EDT 2.8
Low Tide: 8/22/2007 8:06 EDT 1
High Tide: 8/22/2007 15:50 EDT 3.6
Low Tide: 8/22/2007 21:25 EDT 1.3
High Tide: 8/23/2007 4:18 EDT 2.9
Low Tide: 8/23/2007 9:13 EDT 1
High Tide: 8/23/2007 16:47 EDT 3.8
Low Tide: 8/23/2007 22:42 EDT 1.1
High Tide: 8/24/2007 5:15 EDT 3.1
Low Tide: 8/24/2007 10:25 EDT 0.8
High Tide: 8/24/2007 17:40 EDT 4.1
Low Tide: 8/24/2007 23:42 EDT 0.7
High Tide: 8/25/2007 6:07 EDT 3.5
Low Tide: 8/25/2007 11:31 EDT 0.6
High Tide: 8/25/2007 18:29 EDT 4.4
Low Tide: 8/26/2007 0:29 EDT 0.4
High Tide: 8/26/2007 6:54 EDT 3.9
Low Tide: 8/26/2007 12:27 EDT 0.2
High Tide: 8/26/2007 19:15 EDT 4.6
Low Tide: 8/27/2007 1:11 EDT 0.1
High Tide: 8/27/2007 7:39 EDT 4.3
Low Tide: 8/27/2007 13:18 EDT -0.1
High Tide: 8/27/2007 19:59 EDT 4.8
Low Tide: 8/28/2007 1:52 EDT -0.2



Belleville, Acushnet River, Buzzards Bay, Massachusetts 
Newport, Rhode Island + Corrections: High(+0:07 *1.08) Low(+0:09 *1.08)

Units are feet 
Mark level: 0.00 

Tidal Stage Date Time Time Zone Tidal Height 
High Tide: 8/28/2007 8:23 EDT 4.6
Low Tide: 8/28/2007 14:07 EDT -0.3
High Tide: 8/28/2007 20:44 EDT 4.9
Low Tide: 8/29/2007 2:33 EDT -0.4
High Tide: 8/29/2007 9:08 EDT 4.9
Low Tide: 8/29/2007 14:54 EDT -0.5
High Tide: 8/29/2007 21:29 EDT 4.8
Low Tide: 8/30/2007 3:14 EDT -0.6
High Tide: 8/30/2007 9:54 EDT 5
Low Tide: 8/30/2007 15:42 EDT -0.5
High Tide: 8/30/2007 22:15 EDT 4.7
Low Tide: 8/31/2007 3:56 EDT -0.5
High Tide: 8/31/2007 10:41 EDT 5.1
Low Tide: 8/31/2007 16:31 EDT -0.3
High Tide: 8/31/2007 23:03 EDT 4.4
Low Tide: 9/1/2007 4:40 EDT -0.4
High Tide: 9/1/2007 11:32 EDT 5
Low Tide: 9/1/2007 17:22 EDT -0.1
High Tide: 9/1/2007 23:55 EDT 4.1
Low Tide: 9/2/2007 5:26 EDT -0.2
High Tide: 9/2/2007 12:27 EDT 4.8
Low Tide: 9/2/2007 18:19 EDT 0.2
High Tide: 9/3/2007 0:52 EDT 3.7
Low Tide: 9/3/2007 6:18 EDT 0.1
High Tide: 9/3/2007 13:27 EDT 4.6
Low Tide: 9/3/2007 19:27 EDT 0.6
High Tide: 9/4/2007 1:55 EDT 3.5
Low Tide: 9/4/2007 7:19 EDT 0.4
High Tide: 9/4/2007 14:32 EDT 4.4
Low Tide: 9/4/2007 20:53 EDT 0.8
High Tide: 9/5/2007 3:04 EDT 3.3
Low Tide: 9/5/2007 8:35 EDT 0.6
High Tide: 9/5/2007 15:40 EDT 4.3
Low Tide: 9/5/2007 22:29 EDT 0.7
High Tide: 9/6/2007 4:11 EDT 3.4
Low Tide: 9/6/2007 10:07 EDT 0.6
High Tide: 9/6/2007 16:43 EDT 4.3
Low Tide: 9/6/2007 23:40 EDT 0.6
High Tide: 9/7/2007 5:12 EDT 3.6
Low Tide: 9/7/2007 11:29 EDT 0.5
High Tide: 9/7/2007 17:41 EDT 4.4
Low Tide: 9/8/2007 0:31 EDT 0.4
High Tide: 9/8/2007 6:06 EDT 3.9



Belleville, Acushnet River, Buzzards Bay, Massachusetts 
Newport, Rhode Island + Corrections: High(+0:07 *1.08) Low(+0:09 *1.08)

Units are feet 
Mark level: 0.00 

Tidal Stage Date Time Time Zone Tidal Height 
Low Tide: 9/8/2007 12:29 EDT 0.3
High Tide: 9/8/2007 18:32 EDT 4.5
Low Tide: 9/9/2007 1:11 EDT 0.3
High Tide: 9/9/2007 6:55 EDT 4.1
Low Tide: 9/9/2007 13:15 EDT 0.2
High Tide: 9/9/2007 19:18 EDT 4.5
Low Tide: 9/10/2007 1:44 EDT 0.2
High Tide: 9/10/2007 7:38 EDT 4.4
Low Tide: 9/10/2007 13:54 EDT 0.1
High Tide: 9/10/2007 19:59 EDT 4.5
Low Tide: 9/11/2007 2:11 EDT 0.1
High Tide: 9/11/2007 8:19 EDT 4.5
Low Tide: 9/11/2007 14:28 EDT 0.1
High Tide: 9/11/2007 20:39 EDT 4.4
Low Tide: 9/12/2007 2:37 EDT 0.1
High Tide: 9/12/2007 8:59 EDT 4.6
Low Tide: 9/12/2007 14:58 EDT 0.1
High Tide: 9/12/2007 21:17 EDT 4.3
Low Tide: 9/13/2007 3:02 EDT 0.1
High Tide: 9/13/2007 9:37 EDT 4.5
Low Tide: 9/13/2007 15:27 EDT 0.2
High Tide: 9/13/2007 21:54 EDT 4.1
Low Tide: 9/14/2007 3:28 EDT 0.1
High Tide: 9/14/2007 10:16 EDT 4.4
Low Tide: 9/14/2007 15:56 EDT 0.4
High Tide: 9/14/2007 22:31 EDT 3.8
Low Tide: 9/15/2007 3:56 EDT 0.2
High Tide: 9/15/2007 10:55 EDT 4.2
Low Tide: 9/15/2007 16:28 EDT 0.5
High Tide: 9/15/2007 23:10 EDT 3.5
Low Tide: 9/16/2007 4:26 EDT 0.4
High Tide: 9/16/2007 11:35 EDT 4
Low Tide: 9/16/2007 17:02 EDT 0.7
High Tide: 9/16/2007 23:52 EDT 3.2
Low Tide: 9/17/2007 5:01 EDT 0.5
High Tide: 9/17/2007 12:20 EDT 3.7
Low Tide: 9/17/2007 17:42 EDT 0.9
High Tide: 9/18/2007 0:39 EDT 3
Low Tide: 9/18/2007 5:41 EDT 0.7
High Tide: 9/18/2007 13:11 EDT 3.6
Low Tide: 9/18/2007 18:29 EDT 1.1
High Tide: 9/19/2007 1:37 EDT 2.8
Low Tide: 9/19/2007 6:29 EDT 0.9



Belleville, Acushnet River, Buzzards Bay, Massachusetts 
Newport, Rhode Island + Corrections: High(+0:07 *1.08) Low(+0:09 *1.08)

Units are feet 
Mark level: 0.00 

Tidal Stage Date Time Time Zone Tidal Height 
High Tide: 9/19/2007 14:10 EDT 3.5
Low Tide: 9/19/2007 19:28 EDT 1.2
High Tide: 9/20/2007 2:42 EDT 2.8
Low Tide: 9/20/2007 7:29 EDT 1
High Tide: 9/20/2007 15:13 EDT 3.5
Low Tide: 9/20/2007 20:40 EDT 1.1
High Tide: 9/21/2007 3:47 EDT 2.9
Low Tide: 9/21/2007 8:42 EDT 1
High Tide: 9/21/2007 16:14 EDT 3.7
Low Tide: 9/21/2007 21:56 EDT 0.9
High Tide: 9/22/2007 4:45 EDT 3.2
Low Tide: 9/22/2007 9:59 EDT 0.8
High Tide: 9/22/2007 17:09 EDT 3.9
Low Tide: 9/22/2007 23:00 EDT 0.6
High Tide: 9/23/2007 5:37 EDT 3.7
Low Tide: 9/23/2007 11:09 EDT 0.4
High Tide: 9/23/2007 17:59 EDT 4.2
Low Tide: 9/23/2007 23:51 EDT 0.2
High Tide: 9/24/2007 6:25 EDT 4.2
Low Tide: 9/24/2007 12:08 EDT 0.1
High Tide: 9/24/2007 18:47 EDT 4.5
Low Tide: 9/25/2007 0:37 EDT -0.1
High Tide: 9/25/2007 7:11 EDT 4.6
Low Tide: 9/25/2007 13:00 EDT -0.3
High Tide: 9/25/2007 19:33 EDT 4.7
Low Tide: 9/26/2007 1:20 EDT -0.5
High Tide: 9/26/2007 7:56 EDT 5
Low Tide: 9/26/2007 13:49 EDT -0.6
High Tide: 9/26/2007 20:18 EDT 4.8
Low Tide: 9/27/2007 2:03 EDT -0.7
High Tide: 9/27/2007 8:42 EDT 5.3
Low Tide: 9/27/2007 14:37 EDT -0.7
High Tide: 9/27/2007 21:05 EDT 4.8
Low Tide: 9/28/2007 2:47 EDT -0.8
High Tide: 9/28/2007 9:29 EDT 5.4
Low Tide: 9/28/2007 15:26 EDT -0.7
High Tide: 9/28/2007 21:52 EDT 4.6
Low Tide: 9/29/2007 3:31 EDT -0.7
High Tide: 9/29/2007 10:18 EDT 5.3
Low Tide: 9/29/2007 16:15 EDT -0.5
High Tide: 9/29/2007 22:42 EDT 4.3
Low Tide: 9/30/2007 4:17 EDT -0.5
High Tide: 9/30/2007 11:10 EDT 5.1



Belleville, Acushnet River, Buzzards Bay, Massachusetts 
Newport, Rhode Island + Corrections: High(+0:07 *1.08) Low(+0:09 *1.08)

Units are feet 
Mark level: 0.00 

Tidal Stage Date Time Time Zone Tidal Height 
Low Tide: 9/30/2007 17:08 EDT -0.2
High Tide: 9/30/2007 23:35 EDT 4
Low Tide: 10/1/2007 5:06 EDT -0.2
High Tide: 10/1/2007 12:06 EDT 4.8
Low Tide: 10/1/2007 18:06 EDT 0.2
High Tide: 10/2/2007 0:34 EDT 3.6
Low Tide: 10/2/2007 6:01 EDT 0.2
High Tide: 10/2/2007 13:08 EDT 4.5
Low Tide: 10/2/2007 19:16 EDT 0.5
High Tide: 10/3/2007 1:39 EDT 3.4
Low Tide: 10/3/2007 7:07 EDT 0.5
High Tide: 10/3/2007 14:14 EDT 4.2
Low Tide: 10/3/2007 20:47 EDT 0.7
High Tide: 10/4/2007 2:48 EDT 3.3
Low Tide: 10/4/2007 8:36 EDT 0.7
High Tide: 10/4/2007 15:21 EDT 4
Low Tide: 10/4/2007 22:18 EDT 0.7
High Tide: 10/5/2007 3:54 EDT 3.4
Low Tide: 10/5/2007 10:19 EDT 0.7
High Tide: 10/5/2007 16:24 EDT 4
Low Tide: 10/5/2007 23:21 EDT 0.6
High Tide: 10/6/2007 4:53 EDT 3.6
Low Tide: 10/6/2007 11:31 EDT 0.5
High Tide: 10/6/2007 17:20 EDT 4
Low Tide: 10/7/2007 0:07 EDT 0.5
High Tide: 10/7/2007 5:45 EDT 3.9
Low Tide: 10/7/2007 12:22 EDT 0.4
High Tide: 10/7/2007 18:09 EDT 4.1
Low Tide: 10/8/2007 0:42 EDT 0.3
High Tide: 10/8/2007 6:30 EDT 4.2
Low Tide: 10/8/2007 13:03 EDT 0.2
High Tide: 10/8/2007 18:52 EDT 4.1
Low Tide: 10/9/2007 1:10 EDT 0.2
High Tide: 10/9/2007 7:12 EDT 4.4
Low Tide: 10/9/2007 13:35 EDT 0.1
High Tide: 10/9/2007 19:32 EDT 4.1
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Continuous In Situ Water Quality Data  
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APPENDIX C

PCB Data Qualifiers
Qualifiers:

D Dilution run.  Initial run outside linear range of instrument
J Analyte detected below the sample specific reporting limit
p The relative percent difference (RPD) between the values obtained from the dual columns is >40%.
U Analyte not detected at 3:1 signal:noise ratio.  Reporting limit is reported.
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Biomonitoring of Surface Water Samples
New Bedford Harbor, New Bedford, Massachusetts 

Fall 2007

1.0 INTRODUCTION

This report provides a summarization of data generated from a series  of acute and chronic exposure
screening assays evaluating surface water samples collected from New Bedford Harbor. Toxicity tests were
conducted on grab surface water samples collected from the specified areas in the harbor. Assay design
included a laboratory control treatment and one or more surface water samples. Samples were evaluated “As
Received” without dilutions. Assays were conducted based on water quality levels in the vicinity of dredging
operations. Samples were collected  by Battelle personnel from the Duxbury, Massachusetts office. Testing
was based on programs and protocols developed by the US EPA (2002) and included the following assays;
modified 2 day acute and 7 day chronic assays conducted with the mysid shrimp, Americamysis bahia, and
the red macro alga, Champia parvula, and  60 minute chronic fertilization assays conducted with the purple
sea urchin, Arbacia punctulata. All mysid and urchin fertilization assays and a portion of the algal assays were
conducted by ESI at its Hampton, New Hampshire facility. Additionally, the algal assays were conducted by
the Saskatchewan Research Council, SRC, Saskatoon, Saskatchewan, Canada.

2.0 MATERIALS AND METHODS

2.1 General Methods

Toxicological and analytical protocols used in this program followed procedures primarily designed
by the EPA to provide standard approaches for the evaluation of toxicological effects of discharges on aquatic
organisms, and for the analysis of water samples.

2.2 Test Species

A. bahia, #5 days, were obtained from cultures maintained by Aquatic Research Organisms (ARO),
Hampton, New Hampshire. Juvenile shrimp were collected daily, isolated, and placed in a rearing tank for up
to 6 days. Holding tanks were maintained in a flow-through culture mode at a temperature of 25±2°C. At the
start of the assays the mysids were 7 days old.  Juveniles were fed #24 hour old brine shrimp on a daily basis.
Water temperature, salinity, and pH were monitored on a daily basis. Prior to testing, organisms were
siphoned from the rearing tanks to a holding vessel, and then transferred to test chambers using a large bore
pipet, minimizing the amount of water added to test solutions.

A. punctulata adults were from cultures maintained by ESI. Original stock was obtained from
commercial supply. Male and female urchins are maintained in separate chambers as recommended by
protocol (EPA 2002) and ESI. Adult urchins were induced to spawn by the injection of a potassium chloride
solution. The viability of gametes obtained was determined prior to their addition to the test solutions. Eggs
and/or sperm that would not result in a fertilized egg were rejected from the pool of gametes used in the assay.

C. parvula biomass was obtained from stock cultures maintained by the Saskatchewan Research
Council. Original stocks were obtained from the University of Texas algal collection. The male and female
plants are maintained in separate culture vessels under sterile conditions. Algal cultures were maintained on
an orbital shaker (100 rpm) at 23±2°C under 16 hour light : 8 hours dark at 40 to 75 foot candles light intensity.
Cultures are “cropped” and transferred to fresh nutrient solutions on a weekly basis.

2.3 Surface Water Samples and Laboratory Control Water

Grab surface water samples were collected by Battelle staff on three occasions in the Harbor, Table
1. Samples were placed in polyethylene cubitainers for shipment to the laboratory. Two,  2.5 gallon cubitainers
were collected for each of the chronic assays. Prior to testing, samples were evaluated to document salinity,
conductivity, and total residual chlorine. Total residual chlorine was measured by amperometric titration (MDL
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0.05 mg/L). Prior to use in the assays, the salinity of the samples was adjusted, if necessary, to predetermined
levels using artificial sea salts for A. bahia and A. punctulata assays, and GP-2 salts (EPA 2002) for the C.
parvula assays. The salinity of samples for the A. bahia acute and chronic exposure assays were adjusted
to 25±2‰ while samples used for the A. punctulata and C. parvula assays were adjusted to 30±2‰.  Samples
with “as received” salinity above these levels were not adjusted.

Laboratory control water used for mysid and sea urchin assays was collected from the
Hampton/Seabrook Estuary. This water is classified as SA-1 and has been used to culture marine test
organisms since 1981. The laboratory control water used in the algal assay, collected from Rye, New
Hampshire, is the same water used in culture maintenance.  Prior to use, seawater used in the algal assays
was filtered through glass fiber filters and sterilized.  Dilution water used in the algal assays conducted by SRC
was natural seawater collected from the West Coast of Canada. Salinity of the surface water samples was
adjusted using commercial sea salts. 

2.4 Bioassays

2.4.1 Americamysis bahia Modified Acute and Chronic Exposure Bioassays

Modified acute and chronic exposure screening assays were conducted in a static renewal test mode
with renewals made at 24-hour intervals. The 7 day assays were conducted at a temperature of 26±1°C with
a photoperiod of 16:8 hours light:dark. Mysids were maintained in 250 mL beakers containing 150 mL of test
solution. Approximately 100 mL of the test solution were replaced each day. The assay incorporated 8
replicates with 5 organisms/replicate. Survival and dissolved oxygen were measured daily in each replicate
prior to test solution renewal. Salinity, temperature and pH were recorded in a composite sample of the “old”
test solution and in the “new” test solution prior to being added to the test chamber. Incubator temperatures
were also recorded on a daily basis.  

During the test, mysids were fed #24 hour old Artemia nauplii. On Day 7 of the assay, surviving mysids
were removed from test solutions, rinsed to remove any surface detritus and salts, and transferred to tared
foils and dried for 24 hours at 103°C.  Foils were weighed to the nearest 0.01 mg. Mean dry weights per
individual were obtained by dividing the net dry weight of all surviving organisms by the number of organisms
added at the start of the assay.

2.4.2 Arbacia punctulata Chronic Exposure Fertilization Assays

 Gametes were obtained by potassium chloride injection to induce spawning. Sperm were collected
dry, diluted to achieve a concentration of approximately 5.0 x 107 sperm/mL in the surface water treatments.
Actual sperm concentrations are provided on laboratory bench sheets in Appendix A.  Sperm solutions were
added to 5 mL aliquots of each sample being evaluated and allowed to remain in the test solutions for 60
minutes before the addition of unfertilized eggs. Each treatment incorporated a total of four (4) replicates. After
20 minutes exposure, the assay was terminated by the addition of 0.2 mL of preservative. Aliquots of
preserved solution were counted to determine numbers of fertilized and unfertilized eggs. Fertilization was
accepted based on the presence or absence of a fertilization membrane around the egg.

2.4.3 Champia parvula Modified Acute and Chronic  Exposure Assays

The 7 day red algae assay was conducted with a 2 day exposure period to the surface waters and
laboratory control treatments. Each treatment used four replicates with five female branches and one male
branch per replicate. Temperature was maintained at 23±1°C. The light source was cool white and fluorescent
bulbs set on a 16:8 hours light:dark cycle, with a light intensity of 40 to 75 foot candles. Light intensity was
checked at the start of each assay. Temperatures were monitored on a daily basis. Test chambers were 200
mL borosilicate glass fleakers.  After 2 days exposure, female branch tips were transferred to approximately
100 mL of recovery medium with added nutrients and allowed to recover and mature for 5 days. During
transfer, plants were examined to determine the physical condition of the individual branches. Branches
showing signs of degeneration were noted and used to establish an acute endpoint. After the recovery period,
the number of cystocarps (reproductive bodies) on each female branch were counted.
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2.5 Data Analysis

Statistical analysis of acute and chronic exposure data was completed using CETIS, Comprehensive
Environmental Toxicity Testing System, software.  The program computes acute and chronic exposure
endpoints based on EPA decision tree guidelines specified in individual test methods. For chronic exposure
endpoints statistical significance was accepted at % <0.05.

2.6 Quality Control

As part of the laboratory quality control program, standard reference toxicant assays are conducted
on a regular basis for each test species. These results, summarized in Table 7, provide relative health and
response data while allowing for comparison with historic data sets.

2.7 Protocol Deviations and Unacceptable Assays

Review of data collected from the three sets of assays conducted during the monitoring period
documented no protocol deviations. 

3.0 RESULTS SUMMARY

Table 2 provides a summary of test acceptability for the three rounds of assays conducted during this
monitoring period. Tables 3-5 provide summaries of survival, growth, development and reproduction endpoints
and associated statistical analyses. Table 6 provides a summary of basic water quality data associated with
the assays.   Support data, including laboratory bench sheets, are provided in Appendix A.

4.0 REFERENCES
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Table 1. Summary of Sample Collection Data. New Bedford Harbor Surface Water
Monitoring Program. Fall 2007.

Sample ID Lab Code Collected Received Temperature
°C

WQ-TOX-001-080907 16150-001 08/09/07 0840 08/09/07 1455 6

WQ-TOX-002-080907 16150-002 08/09/07 0915 08/09/07 1455 6
WQ-TOX-003-080907 16150-003 08/09/07 0930 08/09/07 1455 6
WQ-TOX-004-080907 16150-004 08/09/07 1005 08/09/07 1455 6

WQ-TOX-001-091107 16234-001 09/11/07 0901 09/11/07 1600 5
WQ-TOX-002-091107 16234-002 09/11/07 0945 09/11/07 1600 5
WQ-TOX-003-091107 16234-003 09/11/07 1015 09/11/07 1600 5

WQ-TOX-001-100307 16391-001 10/03/07 1100 10/03/07 1432 6
WQ-TOX-002-100307 16391-002 10/03/07 1150 10/03/07 1432 6
WQ-TOX-003-100307 16391-003 10/03/07 1228 10/03/07 1432 6

Table 2. Summary of Assay Acceptability. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2007.

Americamysis bahia Champia parvula Arbacia
punctulata

Lab Code Acute
Exposure

Chronic
Exposure

Acute Exposure Chronic
Exposure

Chronic
Exposure

16150-001 Acceptable Acceptable Acceptable Acceptable Acceptable

16150-002 Acceptable Acceptable Acceptable Acceptable Acceptable
16150-003 Acceptable Acceptable Acceptable Acceptable Acceptable
16150-004 Acceptable Acceptable Acceptable Acceptable Acceptable
16234-001 Acceptable Acceptable Acceptable Acceptable Acceptable
16234-002 Acceptable Acceptable Acceptable Acceptable Acceptable
16234-003 Acceptable Acceptable Acceptable Acceptable Acceptable
16391-001 Acceptable Acceptable Acceptable Acceptable Acceptable
16391-002 Acceptable Acceptable Acceptable Acceptable Acceptable
16391-003 Acceptable Acceptable Acceptable Acceptable Acceptable
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Table 3. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring  August
09, 2007 Sampling Event. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2007.

Sample ID Reps Mean Min Max CV Significant Difference vs
p Value Lab p Value Ref

Arbacia punctulata Portion Fertilized

Lab Control

4

96.9% 95.2% 98.1% 1.45% - - - -
TOX-001-080907 97.3% 96.2% 98.1% 0.93% 0.6832 NO - -
TOX-002-080907 96.7% 95.2% 99.0% 1.69% 0.4592 NO 0.3084 NO
TOX-003-080907 97.8% 97.1% 98.1% 0.49% 0.8642 NO 0.7947 NO
TOX-004-080907 95.0% 90.1% 100.0% 4.67% 0.3293 NO 0.2616 NO

Americamysis bahia
Day 2 Survival

Lab Control

8

92.5% 60.0% 100.0% 16.09% - - - -
TOX-001-080907 97.5% 80.0% 100.0% 7.25% 0.6395 NO - -
TOX-002-080907 97.5% 80.0% 100.0% 7.25% 0.6395 NO 0.4796 NO
TOX-003-080907 97.5% 80.0% 100.0% 7.25% 0.6395 NO 0.4796 NO
TOX-004-080907 97.5% 80.0% 100.0% 7.25% 0.6395 NO 0.4796 NO

Day 7 Survival
Lab Control

8

92.5% 60.0% 100.0% 16.09% - - - -
TOX-001-080907 97.5% 80.0% 100.0% 7.25% 0.6395 NO - -
TOX-002-080907 97.5% 80.0% 100.0% 7.25% 0.6395 NO 0.4796 NO
TOX-003-080907 95.0% 80.0% 100.0% 9.75% 0.5204 NO 0.3605 NO
TOX-004-080907 95.0% 80.0% 100.0% 9.75% 0.5204 NO 0.3605 NO

Day 7 Dry Weight Biomass - mg
Lab Control

8

0.350 0.138 0.448 30.72% - - - -
TOX-001-080907 0.473 0.330 0.660 25.53% 0.9753 NO - -
TOX-002-080907 0.423 0.314 0.610 20.82% 0.9195 NO 0.1789 NO
TOX-003-080907 0.436 0.274 0.536 18.13% 0.9550 NO 0.2403 NO
TOX-004-080907 0.372 0.328 0.402 7.19% 0.6998 NO 0.0267 YES

Champia parvula
Day 2 Survival

Lab Control

4

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-080907 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-080907 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-080907 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-004-080907 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Mean # Cystocarps
Lab Control

4

38.55 29.6 43.2 16.18% - - - -
TOX-001-080907 34.15 26.6 42.8 24.46% 0.2155 NO - -
TOX-002-080907 19.5 13.6 24.4 24.29% 0.0014 YES 0.0112 YES
TOX-003-080907 40.35 33.8 46.6 16.32% 0.6474 NO 0.8561 NO
TOX-004-080907 24.35 10.4 36.2 43.79% 0.0306 YES 0.0990 NO
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Table 4. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring
September 11, 2007 Sampling Event. New Bedford Harbor Surface Water
Monitoring Program. Fall 2007.

Sample ID Reps Mean Min Max CV Significant Difference vs
p Value Lab p Value Ref

Arbacia punctulata Portion Fertilized

Lab Control

4

86.3% 78.0% 92.0% 7.19% - - - -
TOX-001-091107 92.7% 90.0% 97.2% 2.08% 0.9592 NO - -
TOX-002-091107 94.1% 91.7% 96.2% 2.46% 0.9789 NO 0.8224 NO
TOX-003-091107 84.8% 79.2% 90.0% 6.23% 0.3130 NO 0.0098 YES

Americamysis bahia
Day 2 Survival

Lab Control

8

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-091107 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-091107 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-091107 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Survival
Lab Control

8

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-091107 98.8% 90.0% 100.0% 3.58% 0.3605 NO - -
TOX-002-091107 98.8% 90.0% 100.0% 3.58% 0.3605 NO 0.4796 NO
TOX-003-091107 45.0% 30.0% 70.0% 35.63% 0.0001 YES 0.0001 YES

Day 7 Dry Weight Biomass - mg
Lab Control

8

0.278 0.249 0.293 5.33% - - - -
TOX-001-091107 0.322 0.291 0.356 6.35% 0.9999 NO - -
TOX-002-091107 0.283 0.241 0.312 9.04% 0.6718 NO 0.0021 YES
TOX-003-091107 0.090 0.040 0.150 37.10% 0.0000 YES 0.0000 YES

Champia parvula
Day 2 Survival

Lab Control

4

100.0% 100.0% 100.0% 0.00% - - - -
TOX-001-091107 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-091107 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-003-091107 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Mean # Cystocarps
Lab Control

4

19.00 15.0 22.6 17.45% - - - -
TOX-001-091107 20.80 17.4 24.4 13.80% 0.7785 NO - -
TOX-002-091107 27.35 23.6 29.4 9.39% 0.9964 NO 0.9928 NO
TOX-003-091107 5.45 1.6 8.2 51.58% 0.0004 YES 0.0001 YES
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Table 5. Endpoint Summary Table - New Bedford Harbor Water Quality Monitoring October
13, 2007 Sampling Event.  New Bedford Harbor Surface Water  Monitoring
Program. Fall 2007.

Sample ID Reps Mean Min Max CV Significant Difference vs
p Value Lab p Value Ref

Arbacia punctulata Portion Fertilized

Lab Control

4

93.2% 88.5% 100.0% 5.53% - - - -
TOX-003-100307 95.5% 92.6% 98.0% 2.35% 0.6532 NO - -
TOX-002-100307 92.3% 90.0% 95.0% 2.40% 0.2961 NO 0.0464 YES
TOX-001-100307 94.7% 88.9% 100.0% 5.04% 0.6240 NO 0.5019 NO

Americamysis bahia
Day 2 Survival

Lab Control

8

97.5% 80.0% 100.0% 7.25% - - - -
TOX-003-100307 100.0% 100.0% 100.0% 0.00% 0.6395 NO - -
TOX-002-100307 100.0% 100.0% 100.0% 0.00% 0.6395 NO 0.4796 NO
TOX-001-100307 100.0% 100.0% 100.0% 0.00% 0.6395 NO 0.4796 NO

Day 7 Survival
Lab Control

8

97.5% 80.0% 100.0% 7.25% - - - -
TOX-003-100307 100.0% 100.0% 100.0% 0.00% 0.6395 NO - -
TOX-002-100307 97.5% 80.0% 100.0% 7.25% 0.4796 NO 0.3605 NO
TOX-001-100307 100.0% 100.0% 100.0% 0.00% 0.6395 NO 0.4796 NO

Day 7 Dry Weight Biomass - mg
Lab Control

8

0.352 0.214 0.424 17.53% - - - -
TOX-003-100307 0.415 0.348 0.456 8.47% 0.9875 NO - -
TOX-002-100307 0.431 0.360 0.514 11.69% 0.4796 NO 0.7666 NO
TOX-001-100307 0.580 0.516 0.664 8.29% 1.0000 NO 1.0000 NO

Champia parvula
Day 2 Survival

Lab Control

4

100.0% 100.0% 100.0% 0.00% - - - -
TOX-003-100307 100.0% 100.0% 100.0% 0.00% 0.4796 NO - -
TOX-002-100307 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO
TOX-001-100307 100.0% 100.0% 100.0% 0.00% 0.4796 NO 0.4796 NO

Day 7 Mean # Cystocarps
Lab Control

4

16.55 12.40 19.40 18.10% - - - -
TOX-003-100307 11.40 8.00 17.80 38.41% 0.0501 NO - -
TOX-002-100307 9.65 6.60 12.60 27.04% 0.0066 YES 0.2590 NO
TOX-001-100307 0.00 0.00 0.00 0.00% 0.0000 YES 0.0010 YES



New Bedford Harbor Dredge Monitoring - Fall 2007
Battelle Page 9 of 11

Table 6. Summary of “As Received” Sample Physical and Chemical Characteristics.  New
Bedford Harbor Surface Water  Monitoring Program. Fall 2007.

Sample ID Lab Code Ammonia
(mg/L)

pH
(SU)

Salinity
(‰)

Specific
Conductance
(µmhos/cm)

Total
Residual
Chlorine
(mg/L)

WQ-TOX-001-080907 16150-001 <0.1 7.36 30 44910 <0.05

WQ-TOX-002-080907 16150-002 <0.1 7.26 30 45100 <0.05

WQ-TOX-003-080907 16150-003 <0.1 7.38 30 45260 <0.05

WQ-TOX-004-080907 16150-004 <0.1 7.39 30 44960 <0.05

WQ-TOX-001-091107 16234-001 <0.1 6.96 31 45540 <0.05

WQ-TOX-002-091107 16234-002 <0.1 6.99 31 47230 <0.05

WQ-TOX-003-091107 16234-003 <0.1 6.99 31 47740 <0.05

WQ-TOX-001-100307 16391-001 0.16 7.51 31 41300 <0.05

WQ-TOX-002-100307 16391-002   0.12 7.66 30 41200 <0.05

WQ-TOX-003-100307 16391-003 <0.1 7.72 31 41200 <0.05
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Table 7. Reference Toxicant Summary. New Bedford Harbor Surface Water  Monitoring
Program. Fall 2007.

Date Endpoint Value
Historic Mean/

Central Tendency
Acceptable

Range
Reference
Toxicant

A. bahia

08/08/07 Survival LC-50 19.4 21.2 16.4 - 26.0 SDS (mg/L)

09/04/07 Survival LC-50 25.1 21.2 6.26 - 26.18 SDS (mg/L)

10/02/07 Survival LC-50 17.2 21.0 15.8 - 26.3 SDS (mg/L)

08/08/07 Survival C-NOEC 15.0 15.0 10.0 - 25.0 SDS (mg/L)

08/08/07 Growth C-NOEC 15.0 10.0 5.0 - 15.0 SDS (mg/L)

A. Punctulata

08/17/07 Fertilization C-NOEC 40.0 20.0 10.0 - 40.0 Copper (µg/L)

08/17/07 Fertilization IC-25 80.0 45.0 0.0 - 101.8 Copper (µg/L)

10/04/07 Fertilization C-NOEC 20.0 20.0 10.0 - 40.0 Copper (µg/L)

10/04/07 Fertilization IC-25 43.7 45.0 0.0 - 101.8 Copper (µg/L)

08/29/07 Cystocarp IC-50 0.08 0.12 0.0 - 0.27 SDS (mg/L)

10/17/07 Cystocarp IC-50 0.06 0.12 0.0 - 0.27 SDS (mg/L)

Mean and Acceptable Ranges based on most recent 20 reference toxicant assays (NELAP standard)
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APPENDIX A
SUPPORT DATA

Contents # Pages
Methods Summary 1

Study 16150: Sample Date 08/08/07

A. bahia Bench Sheets & Statistical Analysis Report 22

A. punctulata Bench Sheets and Statistical Analysis Report 9

C. parvula Bench Sheets and Statistical Analysis Report 9

Water Quality Bench Sheets and Dilution Prep Sheets 5

Study 16234: Sample Date 09/11/07

A. bahia Bench Sheets & Statistical Analysis Report 17

A. punctulata Bench Sheets and Statistical Analysis Report 8

C. parvula Bench Sheets and Statistical Analysis Report 11

Water Quality Bench Sheets and Dilution Prep Sheets 4

Study 16391: Sample Date 10/03/07

A. bahia Bench Sheets & Statistical Analysis Report 22

A. punctulata Bench Sheets and Statistical Analysis Report 8

C. parvula Bench Sheets and Statistical Analysis Report 11

Water Quality Bench Sheets and Dilution Prep Sheets 4

“As Received” Ammonia Data Report 1

Sample Receipt Records 3

Chain of Custody 3

Total Appendix Pages 138



METHODS USED IN NPDES PERMIT BIOMONITORING TESTING 

Parameter Method
Acute Exposure Bioassays:

Ceriodaphnia dubia, Daphnia pulex EPA-821-R-02-012

Pimephales promelas EPA-821-R-02-012

Americamysis bahia EPA-821-R-02-012

Menidia beryllina, Cyprinodon variegatus EPA-821-R-02-012

Chronic Exposure Bioassays: 
Ceriodaphnia dubia EPA-821-R-02-013 1002.0

Pimephales promelas EPA-821-R-02-013 1000.0

Cyprinodon variegatus EPA-821-R-02-014 1004.0

Menidia beryllina EPA-821-R-02-014 1006.0

Arbacia punctulata EPA-821-R-02-014 1008.0

Champia parvula EPA-821-R-02-014 1009.0

Trace Metals:
ICP Metals EPA 200.7/SW 6010

Hardness Standard  Methods 20th Edition - Method 2340 B

Wet Chemistries:
Alkalinity EPA 310.2

Chlorine, Residual Standard Methods 20th Edition - Method 4500CLD

Total Organic Carbon Standard Methods 20th Edition - Method 5310C

Specific Conductance Standard Methods 20th Edition - Method 2510B

Nitrogen - Ammonia Standard Methods 20th Edition - Method 4500NH3G

pH Standard Methods 20th Edition - Method 4500H+B

Solids, Total (TS)      Standard Methods 20th Edition - Method 2540.B

Solids, Total Suspended (TSS) Standard Methods 20th Edition - Method 2540D

Dissolved Oxygen Standard Methods 20th Edition - Method 4500-O G
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Total Suspended Solids and Turbidity 
Analytical Data 
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