
 

 
 
 

 

 
 

 
 

 
 
  

 

  
 

 
 

 

 

 

 
 

 

 
 
 

	

	

 
 
 

115 Broad Street  - Suite 200  
Boston, MA 02110 

One Wamsutta Street 
New Bedford, MA 02740 
Telephone 617-728-0070 
Facsimile 617-728-0080 

M E M O R A N D U M 

To: 	 Mr. Ken Gaynor, QCSM 
Jacobs Engineering 
New Bedford Harbor Superfund Site 
103 Sawyer Street 
New Bedford, MA 02746 

From: Apex Companies, LLC 
 One Wamsutta Street 

New Bedford, MA  02740 

Date: 23 October, 2007 

Re: 	 Bathymetric Survey – EPA Operable Unit #3 (OU#3) 
New Bedford Harbor Superfund Site 

Bathymetric Survey: New Bedford Harbor: EPA Operable Unit #3 

Apex Companies, LLC has completed the bathymetric survey of the EPA Operable Unit #3 
(OU#3), per the contract modification dated 9/19/2007 to contract number 35BG0601-S07-0009 
between Apex Companies, LLC and Jacobs Engineering.  Apex personnel completed the 
bathymetric survey between Tuesday, October 2, 2007 and Saturday, October 6, 2007.  The 
survey was performed by Apex personnel Kris van Naerssen, Greg Dolan and Josh Ray.     

Apex utilized a 19-foot fiberglass survey vessel, ODEC (Bathy500 DF) digital fathometer, 
Trimble Pro-XRS DGPS survey system, and Hypack Version 6.2 navigation and data collection 
software for the survey. 

The bathymetric survey data is referenced to Mean Lower Low Water vertical datum.  Tidal 
readings were obtained from a tideboard located on the pier outside of the New Bedford Harbor 
Hurricane Barrier.  The tideboard was placed at the eastern end of the pier located near the 
intersection of Franklin Street and East Rodney French Boulevard.  Apex personnel installed the 
tideboard, which was measured in1/10th foot increments, on September 26, 2007.  The tideboard 
elevation is based upon geodetic control point TS1, which was installed on May 16, 2005 by 
Coler & Colantonio surveyors. 

Weather Conditions: 

10/02/07 
• Temperature: 75 degrees;  
• Cloud Cover: Partially Cloudy 
• Wind:  Varied. 5 - 15 Knots from northeast 
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Apex Companies, LLC
 

10/03/07 
•	 Temperature: 70 degrees;  
•	 Cloud Cover: Overcast 
•	 Wind:  Varied. 10 - 15 Knots from southeast 

10/06/07 
•	 Temperature: 80 degrees;  
•	 Cloud Cover: Partially Cloudy 
•	 Wind:  Varied. 5 - 10 Knots from northeast 

QA/QC Checks: 
•	 At the mooring ball located to the northeast of the East Rodney French Boulevard public boat 

launch, Apex used the vertical manual depth rods to check the fathometer readings, after 
initial instrument calibration, which included offset checks and sound velocity adjustments.   

•	 The sound velocity check was conducted at the mooring, to ensure that the survey was ran at 
a sound velocity setting that reflected the water conditions.  After the instrument calibrations, 
all rod and transducer checks correlated well.   

•	 Fourteen manual (vertical) rod checks were performed at various depths during the survey. 
A survey rod was used to ensure greater accuracy during the manual rod checks.  The field 
survey equipment passed all rod checks that were performed, as the rod and fathometer 
depths matched.  Field notes with the QA/QC and data check results are attached to this 
memorandum.   

•	 The pre-survey calibrations were conducted at 4, 5, 6, 10 and 15 feet at Operable Unit #3. 
Apex repeated the sound velocity checks at the completion of each survey day and prior to 
conducting surveys on subsequent days. 

•	 Tide measurements were collected approximately every 20-30 minutes at the tide boards 
established by Apex. Readings are referenced to Mean Lower Low Water.   

•	 Apex performed four latency line checks within the survey area by repeating survey lines in 
opposite directions. The results of the latency check indicated no latency discrepancies, and 
corrections were not required. 

•	 Apex ran cross-tie lines in two directions (east and west) at the completion of the survey of 
OU#3. 

Survey Procedures – Comparison to Previous Years 

•	 All survey procedures were consistent with Apex’s previous surveys at OU#3.  Survey lines 
were run in a southeast to northwest orientation, to ensure the most bathymetric coverage 
over the capped area.   

•	 The 25’ spacing was consistent with the January 2006 survey. The July 2005 survey of 
OU#3 was conducted at 12.5’ spacing, as this represented the higher resolution “As-Built” 
survey for the OU#3 Cap Placement Area.   

•	 As with the previous surveys, multiple QA/QC checks (Including Rod Checks, Depth/ Rod 
Checks, Tide Readings and Latency checks) were performed prior to, during, and after the 
survey, as described above. 
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Apex Companies, LLC
 

Processing: 
Apex processed the survey data on Thursday 10/4/2007 and Wednesday 10/10/2007 using the 
QA/QC protocols previously noted.  Pre-processing was conducted with Hypack software, and 
post-processing with Oasis Montaj. Corrections were applied in Hypack to account for the 
increased wave and wake activity at the OU#3 area.  “Flyers” were removed from the data-set, 
and a non-linear filter was applied, removing any soundings that differed by more than 0.2-feet 
over 1 fiducial (sounding). Apex compared the 2007 survey results with survey data collected 
previously, by Apex and others, both in plan and section view.  Additionally, the data from the 
survey was compared with the pre-dredge conditions survey.  Statistics were performed on the 
data and the results were reviewed and analyzed. After the data had successfully passed through 
the QC checks, it was transcribed into the maps which are included with this memo.   

Deliverables: 

Apex is including with this memo: 

• The 10/06/2007 Cap Thickness (Isopach) survey map; 
• A copy of the previously produced 01/12/06 Cap Thickness (Isopach) survey map;  
• A copy of the previously produced 07/26/05  As-Built Cap Thickness (Isopach) survey map;  
• A figure depicting the limits of the 2005 Cap contour vs. 2007 Cap contours. 
• Cap thickness cross section, produced from data at the southwestern portion of the Cap; 
• A .pdf copy of the field notes, calibration check and data processing sheets. 

Discussion - Cap Changes with Time: 

OU#3 Pilot Cap surveys and Cap statistics have been conducted for 2005, 2006, and 2007 (see 
attached). Cap statistics were conducted for both the Intended Cap Area, and for the Full 
Placement Area.  The Intended Cap Area is that area which was designated in the design to be 
capped. The Full Placement Area was that area which ultimately received cap material during 
the cap construction. 

For the 2007 dataset, the Full Placement Area limits were determined by selecting the 0.5-foot 
contour around the placed material.  The size of the cap area in 2007 (using the 0.5-foot contour 
interval) was determined to be 20.76 Acres.  The capped area footprint in 2005 was 18.9 acres, 
at the 0.5-foot contour line. 

A review of the Cap surveys from 2005 through 2007 indicates that the material placed within 
the Intended Cap Area is acting generally as expected over time:  the “peaks” are decreasing, 
with the material winnowed from the peaks generally moving into the valleys.  The overall effect 
is that the Cap is flattening out and becoming more uniform within the Intended Cap Area. 
Statistics indicate that within the Intended Cap Area, by 2007 the Cap exceeds two feet in 
thickness over nearly 75% of the area, and exceeds one foot in thickness over more than 98% of 
the area. 

In the Full Placement Area, the 2007 Cap statistics indicate that a lower percentage of the overall 
area is covered by the one and two foot thicknesses.  It is thought that this is due to “toe-ing” at 
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 Apex Companies, LLC 

the edges of the Cap, as placed material seeks a more stable angle of repose at the edges over 
time.  This “toe-ing” effect is illustrated on the attached cross sections, which show a flattening 
of the slope at the very edge of the Cap between the 2005 and 2007 surveys.  This phenomenon 
suggests that future Cap placement efforts in this area should include a provision to extend the 
Cap beyond the edge of the Intended Cap Area in order to account for “toe-ing” of the Cap at it’s 
edges over time. 

Comparison of Statistics: 

Apex has re-calculated the statistics for the material that was placed within the “Intended Cap 
Area” for the previous years’ surveys.  The statistics have been re-calculated, so that a 
comparison may be made, of the same area over time.  The Intended Cap Area, as defined above, 
is depicted on the 2007 Cap Thickness Map. The coverage percentages for the Intended Cap 
Area over time are presented below: 

Year Thickness of Cap > 1’ Foot Thickness of Cap > 2’ Foot 
2005 92.6% 58.5% 
2006 97.8% 67.0% 
2007 98.4% 74.6% 

If you have any questions concerning the data collection and/or data processing activities 
described here-in, please do not hesitate to contact either: Kris van Naerssen, Greg Dolan or Jay 
Borkland (617) 728-0070. Apex is please to support Jacobs in this very important field program. 
Please do not hesitate to contact us if you have questions or comments. 

Sincerely: Jay Borkland, Greg Dolan, Kris van Naerssen 

Attachments (email attachments): maps, cross-sections, field notes and calibration forms. 
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1. Statislics of ' Intended Cap Area' indicates material from 'peaks' eootinues to fill in the 
'vall&y5'. increasing the over311percentage 01 ' Intended Cap Area' coVfjred by 1· or more 
of cap. 
2. Stalistics of the 'Full PI_menl Alea' ind icales some 'winnowing' of maler>al at the 
edges orthe cap. slighlly decreasing the cap thickness al the edges as material "1oes-out". 
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10/06f07 CAP THICKNESS 
OU#3 Placement Area Survey 

Thickness of CAP 
Constructed By SubtraC1ing Pre and Post Final Placemenl Surveys 

Apex Companies, LLC 
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Apex Environmental 



I 
I 
I 
I 
I 
\ 
t 
I 
I 
I 
I 
I 
I 
I 
I 

"70'SHO' 

25ppm 
ISOPLETH 

''\ 

10ppm ISOPLETH 

"70"504'40' 

Federal/ 
Channel 

Humcan Olke 

"70'504"35" "70'504:30" 

I uu"" Placement Area 

50ppm ISOPLETH 

;, ' 
'0('­

~~ ~? 
'f<:) e ('. ~~2J)

'" '\ 

"70"504'35" 

"70'504'25' 

'.00 

'00 
' .00 

'00 

' .00 

'00 ,.., 
'.00 

' .00 

'.00 

. 
"~ 
, 
",• 

~",'--,,'O , 
", 

Scale 1 :2400 
'00 ,-=--­ '00 

US _loot_,_csu__ 
STATISTICS 

AREA OF CAP - 18.9 ACRES 
THICKNESS OF CAP >l -FOOT 95% 

>2-FOOT 65% 

NOTES 
I . BATHYMETRIC INFORMATION COlLECTED BY APEX ENVIRONMENTAl ON 
7126105. BATHYMETRY WAS REFERENCED TO THE MEAN LOWER LOW WATER 
(MLLW) DATUM. THE ISOPACH (CAP THICKNESS) SURFACE WAS CONSTRUCTED 
BY SUBTRACTING THE OIGITAl TERRAIN MODEL (DlM) FOR THE PRE·PLACEMENT 
SURVEY CONDUCTED BY COlER & COlANTONIO FROM THE DTM CONSTRUCTED 
BY THE 7126105 DATA. DTM SURFACES WERE CONSTRUCTED USING GEOSOFTS 
OASIS MONTAJ"S MINIMUM CURVATURE AlGORITHMS. 

2. CAP THICKNESS CONTOUR INTERVAl IS l"FooT. 

3. STATISTICS CAlCULATED USING AUTOCAD 2005 EXTENDED STATISTICS FOO 
THE ISOPACH DTM. STATISTICS CALCULATED FOR AREA FILLED WITHIN THE 
PlACEMENT FOOTPR INT. 

4. SASEMAl' SUPPliED BY U.S. ARMY CORPS OF ENGINEERS AND HAS NOT BEEN 
FIELD VERIFIED. 

07126f05 CAP THICKNESS 
OU#3 Placement Area Survey 

Thickness of CAP 
Constructed By Subtracting Pre and Final Placement Surveys 

Apex Environmental 



,70'!5>O'40' ,70'!5>O'35' ,ro'!5>O'30' ,70'54'25' 

817000 817200 817400 817600 817800 818000 818200 818400 

,8 

~ ., 

r50ppm ISOPL TH 

." 

//(~" " 

I--
'\ ( \ 

\ ;-.

\\ '\'--\ -""-
" ............ 

~ 
/ 

~25ppm
ISOPLETH 

'--.... B 
0 

'00 ' 00 ~ 
='!!' " -" -' ,

US""""'~_ 

\
~$OOjJ_C$&J__ , \ 

----
'-

( 

< 

<;; 

" , ' ~ ." ­E'.)!;l 8 ~ 
r ~ • 

§ •" , ,••• 0

8, 
~ N ~ 

'i• 8 " • ~• 
;, 
, •• 8. 

, ,r ," · 8 
• 
" ~ ~ •ffi, 8 . 

,0 ,,r " · 8 " ~ 
•~ ~ ,• 8. 

~ "~ • 8, " ~• 
,•~ " 8,

i: 
r ;;" · 8 " 

•0 ~ • §,• 
, · J," · 8 •" ffi ~ 

ffi, 8. 
;. 

•:i " '~ ~ ~ 

8 
~ , •,• 

;. 
•l' " , ~ 

817000 817200 817400 817600 817800 818000 818200 818400 
·70'!5>O'40' ,ro'!5>O'35" ,ro-!5>O '30' ,70'54 '25' 

2007 OU#3 CAP Footprint: AREA OF CAP -20.76 ACRES 

2005 OU#3 CAP Footprint: AREA OF CAP - 18.9 ACRES 

Cross-Section Location 

GENERAl. NOTES: 

2. 2001 .....THYo.tETRlC INF<lRIAATKlN COLlECTED BV """'X COMP....,ES FROM .002ID1 TO '0I0Ml'. 
.....THYt.lETRV WAS REFEREt-ICEO TO THE: " ENllOWER lOW WATER (1ol.lW) DAn..... THE: z001 ISOP-'CH 
(CloP l1i~SS) SURF...cE w.s CONSTRUCTED By SUBTAACTIHG TtfE D<GrT"'- TERRAIN ..00£. 10T"1 
FOR THE PRE-P\.I<CIO,,",h'T SURVEy <.:ONOVCT£O 8Y COLER & COlANTONIO (IlO:II2OO/i) FROM ntE DT" 
CONsrRUCT£OOSll;G lME '0102II)1 l1iROOGH , 00060:170.0.T", 

J, THE 20CIe ISOPACH (CloP THM;KNESS) SURFACE w.s CONSTRUCTED BY S!J8TRo\Cn.... ntE DIGIT"' ­
T£RR.oIN ..oo£llOl"l fOR TI-IE PRE.fV.CE" Eh'T SURVEy CONDUCTED By COLf:R & COIJoNTONIO 1()M(I()51 CAP Footprint Comparisons 
FROId THE or" CONSTRUCT£O OSII;G !lATHY,,",TRIC DATA COl-lECTED BY """'X ON 1I2.""1IIIi. OU#3 Placement Area Survey
4, PRE-Pl.ACE" EHT BASE..... SUPPlIED BY u .S. ARMY CORPS Of' ENGIN£ERS....o HO.S ..01 B€EM 
FIELD VERJF",D 
,. or" SURFACES WIORE CONSTRUCrED UsiNG <>EOSOFTs OASiS '-'ONTMs t.IIN""'o''' '-"-""'''TVRE 2005 VS. 2007 CAP Footprint 
....GORITl-!'-'S, CAP Area Constructed at O.S-Foot Contour Interval 
O. CloP Ti'llCKNESS CROSS SECTIONS WIORE CONSTRlICTEO ,N <>EOSOFTS OASIS '-'ONl.........o IN AUTOCAO 


Apex Companies, LLC 

http:PRE.fV.CE




115 Broad street, $uUe.200 
SostQn, MA 02110 
1 Wwnrutlill SII_t 

New Bedfurd, MA 02740 
lel~f;>17-728-0070 

Facsim11e 617_72a..oD80 

MW'*;;gU 
Oas!~ Step 

I~~.~I In" .... /r.... 

,~ r!xporled fnlm Oask? 

, Wo,JIf'I. 
3 "'t:.Jltl - -­.. ..c... I'Ut.. .... , 
• « .It,,. - -, .... -
'I"'.I~'" ..... "'0 ""',,,., .., 

:~~ 
- .... 

1 -
1 .... -
1~ ",1\'," , 

, 
" 'I, 'ty~ .... ,.. 
" ,I - .­

" ".Ila)_ - , 
" IL.... - . ­
17 "'" .. ., ..... 1I. I._NO. 

" ""'.\ . ......­ /'l~ (. 

" • • - -
" , .. 'lSot .­

" ·, .. .... .­
22 ... I~'. - -
" 

(; _ 1~'Ir.- _ r ~_"n.1 .... 
" ? .. I!$" ...­ -­
" ,'!I.. I lrS" -­ .,.. 

" </.''10. ., -., 
~.- - -

" ",.I~I' - -
'" G4. I~I" - -
'" ''''.I'fU .­ , 
" '1'..~ l'F - ,... 
32 ~~." - .....­

" - -­34 0.1 .­ -.'.I~ - -" " 1.I."t 
~ -

" ~. y -
" ,0.. N, .... "~".l' ....­g ....­ -" ..... (~.~ -
" - ...­.. - -
" • r ..­ -
'" V (..-, -, 'fT. I " - ..­.. 't:>o I rJ. .... -­" 'I• ... _" .T'~.. "f.lr'lJ - -­ t(·111 

" r% Irf't> ...... .­
" 
" .. 
" 
" " .... 

)c\ 'i I c..rr, ~ T"I~. t:: tc" 

CI ... ,.)- {I/Iel""f .,. (00,,,-.,.. 7?tT' 

Oasis Database Name 

Oasis New Grid Name 

Oasis Previous Week Grid Nail1+) 

Isopach Grid Name 

~ a subIraded grid 


(previous week minutl ClItntnt weak) 


Isopach Grid Stati&tics 
Mean 
Median 
Mode 
Sid Dev 

Oasis Column.for EXPORT 

Name of Exported .><Vol files 

rll11elDate Proces.sing Completed 



115 Broad Strwl. Suite 200 
Boston, MA 02110 
1Wamsutta~ 

New Bedford, MA 02740 

TeolephQne 617-728-0070 


Faosimll& 617~72s..ooao 


Oat. of Survey 10 \"} \ ':>"}: 
Oate of ProCEl$sins 19 \,., I SIt "T ~tM 
Are.s Surveyed C -.J .,..:s 
$urveyoi'$ ~ J Q ..... c::jd."'" Oasls$tep 

6~O:~~Name ~flC 'LOGS 

~-~.~'~ 

.. -
, ,( .. " .... - -• n ...... <­ -- -

-­ ~ 

" •,t1< - ~ 

-
" ' OA_I'Z ..... ,........) NO c""''''~'t.. ..' - . 
::H .... 1'$ - -
11 '.'1<>'1 - -
", e' .n\l - --­ -
z ,.. '1#1 "" -
~ J~ - -2< -
~ E. It ,. ... 
~ -,,,.' - -
~ ."'... ,~ -
~ .N!'1 - -­" 'f.. 1'1'1. - -
~ ICff -­ -
~ "1. I\I~ , 

"" ~ 

5 1 .1lIn - -­~ 

.. 
" .. ., 
" .. 
.. 
" .. 
'" : 
" .. 
" 

'If '" ,",N 1l!..,....oo.> .,., Q", (:. t/.. 1 \ , • 

o oJ '*":S _ ,..0 tA ':1-" 10• .,0 ":J- ,"1'".,...,­

Oasis New Grid Name 

Oasis Previous Week Grid Name 

h;.opaeh Grid Name 

- a subtracted grid 
(prevIOuS week minus C\JITeI1t ...reek) 

O••ls Column for EXPORT 

Name of exPOrted .XYZ flies 

r:-!i k rMrtttt1 
TIme/Date Proc_"II CQIIlpl_ 



Date of SUrvey '" l!o I.. .,. 
Date of Processing \.Q l '00 \ 0'1: 
Areas Surveyed OS) • I 
Surveyol'$ K:~,. c;.<,Q 

6~jeg Name "'~Akif m-.:1;:-..--:.."'3-------­

II '"'' ~.."....~ ..l",01 
I, .... " ..'l- ....... 't......... I 


~""'"'Oasis? 

1 S"'l: .. tl't.,,", ~ 

2 <"1. .-' 

, j't(.1/ Ii - /' 

'~1I7 ..­ ,.. 
' ..... l(~. ---­ -­,r-J.. Wi II" .. -, COy· _... 

--­ -
$; ,",'S _ ..." 
• "",. 11'1'-( ..­ -­" 1-1 :I<{t ..­

11 '<t iiC-O ..­ -" $. Ir'!( - r 
13lM "to) - --­1(" -I 

,.. 
15 I .. f -le ( .. 1\" .. ., 1"t.1. t 
18 C(.. I&t: , ... ". 

HI r:. ..... -­ /' 

'" tul' ..­
" .~ - -" I"'/'U. -­ ", ­

23 1'... n1~ - -
24 /e) .. n.Tt x • ..... oF 41 .. 
,. 

"27 

" .....­ ....-­
" 
" 
" 
" 
" .. 
" " " --­
'" 
" .. .. -., 
'" 
'" " ., _. 

" ..... 
" " 
" 
" " 
" 

Oasis step 

oasis Database Name 

Oasis !'lew Grid Name 

Oasis Previous Week Grid Name 

I$opach Grid Name 

~ a 'iubtrat::ted grid 

(Previous wook minl,lS CI,Irrent week) 


Isopach Grid Statistics 
Mean 
Medlan 
Mode 
Sid Dev 

Database Profile View 

Oasl. Column ,for EXPORT 

Name of exPOrted .XYZ files 

c-r 
I t'c-I \ 

115 Broad Street.. Suite 200 
Boston, MA 02110 
1 Warmrutta Street 

New Bedford, MA 02740 
lelephone 617-728-0070 

Facslml1e 617~728-0000 



116 Broad Sb"$$t.. Suite 200 
Boston. MA 02110 
1 Wamsutta Street 

New Bodford, MA 02740 
Telephone 617-725-0070 

F8¢Simle- 617..,72fl..0080 

c:J( )J 

Pro etName JacobS en °neerl Su rfund Dred ·2007 
Pro ect# 
Su ors 
Weather 

Date 
High Tide Time 
Low Tide Time 
SUNOyA_ 

Wind 5t<.n., 
temp J "!i-l: 

'1----+----1'1-___+-_--1 
'1-----1---1 
'1----+----1 

line # Rod Fatho PassiFall 

I!~~~~t::l(~~",,',~~'\(t,.~,~~3:~=ir~=4 
1..L< "j, 7. 

,;1----+---1 
19'--__-'-_--' 

, I 

~ 
::r 

Bar Check Pre.-Surve 
Deth 

Latency Lines 

QC/Rod Check 

11 "-!'" _ 2: f\.' ~lnl _ 0 IF 

15~' _. Lo; E r 17 _II.,.., , 

l\<'Jl.. 0It L \ ~'+2Sf' v.JG.veS 

D10_IL\'iC; Sf.' y('_"t..$. . 

C)("ct Itf...,cgfJ,V"· bAw..I.J- s'tr-l'i:(wo.-WS 
O(o'iL ,»'C()Sf -, W~e-:s I II 

64~.1t)'2. '\SC"; Wit.\1(. ') Vz >Jt~1 "Tl"\( U 

._­
......................._...­



115 Broad Street. Suits 200 
Boston, MA 02110 
1 Wam$utta StrUt 

New Bedford. MA 02740 
Telephone 617-728-0070 
FaosimiIe 617~728-0080 

Project Name Jacobs Engineenng Superfund Dredge ~ 2007 

ProJecl# High TIde Tim. I t(•• II(

Surveyors Low TIde Time ., 'IE 

Weather 
 5u!v!!y Area out;!;'"
Wind 
Temp 'tIde 
Frequency , 
Hypack PIj. 
Line File 
Transducer Offset'--./,"""C,O"·.-------­

, 

"1-___+ ___1 
'1-___+ ___1 

'1-___+-_-1 

Bar Check p....survev Post-Survev 
Depth Voloell\' Deoth 
"IiJ '! 
$;0 ro dO ~" .., n 0 ,-
,.;? 9 .s:-o ".0 

Velocitv 
l<'>s"O' 

S-~ 

,<;;.0 n><lI;o '1-__--11-_-1
Latency Lines '1-__--11-_-1I*~J~ 'I----+-~--I 

6:1--_-1---1QC/Rod Check '1- + ___1 

6 

lineN 

'}j 
'£'1 

kline n 
1 • 11$'"e. o§WN 
2 c 1I.t·~ ... 

::~ ,~~ I E.,~ 
U '" JI. ~ I=.,I. .L. u ..... 

,Ii ,2." ~E 
,II, •• • 't.l ..."I,,., .#. ,., s: 

Rod Fotho 
IT. I ii I 

. ~ ••... 
q.o .0 

~ . "l--

e 
1 • ./'1 ., , ,,' 1.1 

".2,''1 
;ii'g ,I 'i JI.O-!. 
:15 _ I "iCi ,,,T':;- ,," -,,,i.
'fro. 14 .... 
'?_ 'JI. 
~ g 'u 0:':5' 
JQ ;iC'i 

,"r> '." 0 
·n /~02 

PaSi5lFaii 
~ 

.. 
po 

DinIcIiOn 

$~ 

N " 
la _ 

, , 
Sr;;-

'i""iCi: 
I ..... 

no 

___ 
16,1-___+ ___1 
19L..___L.-_...I 

DirectiOn Line n 

Time Soard 
l:-rc) 't • .,2, ~s"".f 2:" 

31, 'o.{f ..,..., 

/'1 f7 '{ 15" 
7,1.1,"''' 14.1
'!ls=:lO "'" -~ 
"1----1---1 

WiL<<':> "'" 3:L 14 .2.1( N 10.1 

Saco~s ~~~(~ ~ ..... i.J.l.{.'UY' L((:._I4'~q 



115 Broad~. Suite 200 
BOIOOn. MA 02110 
1 Wamsutta Street 

New Bedfom. MA 02740 
Telephone 617-72&.0070 
F_milo617·72s.QOSO 

Pro act Name Jacobs E ineerin Su !fund Dredge ~ 2007 
Project II c:. c..~ ..,. ~ I 

2~ 

cine 
11.2 ~ 

Line # Rod fatho P85s/Fall 
o-A(i;.c.I:l.c.t "". ...., , ..., .. 

k.LIne n 

'"~''' lIP. 

w 

Tid• 'Time 
1 1CI:'1'\1 
2 " ..... 
3 I!2.:01J'· ;;;:."..';-, 
6 

7 

•, 
0 
1 

2 

3 , , 
6 

7 

1• 
19 

ckline Direction 

Board 
1'l.'If 
- .t. 

O. "',;' 
I 

Line DI " 

v.?D";~ ,1J,Ji,.;iL-_lll\>U!'Il""~.\-E-t;..,-I-_____'+--_---+____-f__+ _____+_-I 
1\ OJ n, 

, ~ I"" -, ... 
111,.' 

......1217.: 
130,;: 

;.-.... I .. 

141.... ..... I .... 

15: " ;-• •1'_ I.......J 
tar;;: 
171t\ 
161t'ii 
,,~ .... -­ ....- "'I.... , 
"I... 
,,[;:;' 
"r;ii 

Weather ~,s; .... '"""_..." (, '- ___ 

Wind 5"" ... ' K ,.j>F 

Temp ,-",. 


Transducer Offset t. I • 
Range 3"Ot 

Bar Check 

L{' li>~D 
5;' r"'~ 
,"' SO~ 
'<:' 'I 'i '\ 0 

Latllney Lioos 

QClRod Check 

Pre-Survev Post..survey 

Depth V.'ocity 

1 

3 

·W~ • 
7 

6 

,.1.0...- ...., 
,~...It~V"'.,. 

Wave,> 
,*:S~ 

Date 

Low Tide Time i 'l . 'if\: 
Su Area 0 .... _ 3 


	RETURN TO UAO AR INDEX: 
	barcodetext: SDMS DocID 275468
	barcode: *275468*


