
  
	

	

 

        
              

           
          

             

 
       

 

 
 

 
 

 
 

 
 

 
 

 
  

 

   

       

       

  

  

  

  

  

EXHIBITF 
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PRESURVEY N OTIFICATION  FORM  
Applicant/Permittee’s Mailing Address: Date: 9/7/2017 
Bruce Appelgate Jurisdiction: Federal ____ State ____ Both _X_ 
Scripps Institution of Oceanography If Sate: Permit #PRC 9439 
University of California, San Diego Region: I 
La Jolla, CA 92093 Area: San Diego Bay, CA 

GEOPHYSICAL SURVEY  SPECIAL PERMIT FO R IN LAND W ATERWAYS  

Check one: X New survey  Time extension of a previous survey 
Scripps Institution of Oceanography (Applicant/Permittee) will conduct a geophysical survey offshore 
California in the survey area outlined on the accompanying navigation chart segment. If you foresee 
potential interference with commercial fishing or other activities, please contact the person(s) listed 
below: 

FEDERAL WATERS (outside 3 nautical miles) 
1) Applicant’s representative 
2) Federal representative (e.g., Bureau of Ocean Energy Management [BOEM] or National 

Science Foundation [NSF]) 
NOTE: Any comments regarding potential conflicts in Federal waters must be received by the 

Applicant’s Representative and lead Federal agency within ten (10) days of the receipt of 
this notice. 

STATE WATERS (Inside 3 nautical miles) 
1) Permittee’s representative 
2) CSLC representative 
NOTE: Any comments regarding potential conflicts in State waters should be received as soon 
as possible by the Permittee’s representative, no more than fifteen (15) days after the receipt of 
this notice. 

1. Expected Date of Operation December 21-22, 2017 

2. Hours of Operation 8am to 4pm 

3. Vessel Name R/V Point Loma 

4. Vessel Official Number CF1702XC, CF21702X0075C 

5. Vessel Radio Call Sign RV Point Loma 

6. Vessel Captain’s Name Neal Driscoll 

7. Vessel will monitor Radio Channel(s) 16/19 

8. Vessel Navigation System DGPS Furuno GP32 



  
	

		

  

 

      

  

     
 

 
 

 

  

      

 

     
 
 

 

 

  

       

  

 
 
  

EXHIBITF 
13

9. Equipment to be used: 

1. Edgetech 3200, 512 Chirp sub-bottom profiler 

a. Frequency (Hz, kHz) 1-16 kHz 

b. Source level (dB re 1 µPa at 1 meter (m) [root mean square (rms)]) 212 dB 

c. Number of beams, across track beamwidth, and along track beamwidth 1 beam, variable 
width depending on frequency range (16-41 degrees) 

d. Pulse rate and length  pulse rate 1 per second; pulse length ranges from 5-30 ms 

e. Rise time NA 

f. Estimated distances to the 190 dB, 180 dB, and 160 dB re 1 µPa (rms) isopleths  

190 dB – 35 m; 180 dB – 50 m; 160 dB – 75 m_____________________________________ 

g. Deployment depth  2 - 3 m 

h. Tow speed 3 - 4 kts 

i. Approximate length of cable tow  5 m 



  
	

		

 

 
 
 

 
  

  
    

    
 

 
  

 
  

 
  

 
 

 

 

 
 
 

 

EXHIBITF 
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Applicants Representative: 
Neal Driscoll 
Scripps Institution of Oceanography 
University of California 
La Jolla, CA 92093 
858-822-5026 

UCSD Representatives: 
Bruce Appelgate 
Director, MARFAC 
Scripps Institution of 
Oceanography 
UC San Diego 
La Jolla, CA 92093 

California State Lands Representative 
Richard B. Greenwood 
Statewide Geophysical Coordinator 
200 Oceangate, 12th Floor 
Long Beach, CA 90802-4331 
(562) 590-5201 
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EXHIBIT  G  

California State Lands Commission Presurvey Notice Requirements  for 
Permittees to Conduct Geophysical Survey  Activities  

All parts of the Presurvey Notice must be adequately filled out and submitted to the CSLC 
staff a minimum of twenty-one (21) calendar days prior to the proposed survey date to 
ensure adequate review and approval time for CSLC staff. Note that one or more of the 
items may require the Permittee to plan well in advance in order to obtain the necessary 
documentation prior to the Notice due date (e.g., permits from other State or Federal 
entities). 

Please use the boxes below to verify that all the required documents are included in 
the Presurvey Notice. If “No” is checked for any item, please provide an explanation 
in the space provided. If additional space is needed, please attach separate pages. 

Yes No 

•• ••Geophysical Survey Permit Exhibit F 

•• ••Survey Location (including a full-sized navigation chart and GPS coordinates for each 
proposed track line and turning point): 
Explanation: 

•• ••Permit(s) or Authorization from other Federal or State agencies (if applicable) 
Explanation: 

••••21-Day Written Notice of Survey Operations to Statewide Geophysical Coordinator/ 

•• ••U.S. Coast Guard Local Notice to Mariners 

•• ••Harbormaster and Dive Shop Notifications 
Explanation: 

•• ••Marine Wildlife Contingency Plan 
Explanation: 

•• ••Oil Spill Contingency Plan 
Explanation: 

Verification of California Air Resources Board’s Tier 2-Certified Engine Requirement 
Explanation: 
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••••Verification of Equipment Service and/or Maintenance (must verify sound output) 
Explanation: 

••Permit(s) or Authorization from California Department of Fish and Wildlife for 
surveys in or affecting Marine Protected Area(s) (if applicable) 
Explanation: Surveys do not extend into any Marine Protected Areas 

NOTE: CSLC staff will also require verification that current biological information was obtained and 
transmitted as outlined in Section 5 of this permit. 

Dan Lawson (562-980-3209) at the NOAA Long Beach office informed 	us regarding marine 
mammal activity within the survey area. NOAA confirmed that there has been no unusual marine 
wildlife activity in the vicinity of the survey beyond what we expect to encounter as documented 
in 	the 	Marine 	Wildlife 	Contingency 	Plan 	included in 	this 	notification	 package. We left a 	message 
for	 Dan Lawson on	 September 5, 2017 to secure an update on marine mammal activity. 

RE: Geophysical Survey in San Diego Bay. 

Dear Statewide Geophysical Survey Coordinator: 

The proposed survey is located offshore of San Diego (Figure F.1). The survey area does 
not impact any Marine Protected Areas (MPA) (see Exhibit E.). We will acquire CHIRP 
subbottom data (penetration in nearshore sands is typically ~20 – 30 meters) to define 
the fault character and offset in San Diego Bay. 

A sub-bottom profiling system (Edgetech 512i) will determine the sub-surface geology. All 
of the sonar equipment that will be used during the survey is low energy. All the sonar 
equipment has been employed on surveys within the last few months and has performed 
to the manufacturer’s specifications. In addition, we service the instruments between surveys 
– see equipment management section. Once on site and prior to deployment in the water, 
all equipment undergoes a visual inspection to make sure all connections are secure 
and there is no damage to any cables/connections or equipment. After a physical check 
of the equipment, the sonar devices are powered on deck and checked to make sure 
that everything is in working order. The manufacturer’s internal system software will 
confirm the system is operating properly and there is no grounding, voltage or fault 
issues. Once all system checks are verified, the equipment is set to the minimal power 
settings (10% for the subbottom Edgetech CHIRP) and deployed. Once deployed, the 
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Figure F.1 Onshore CPT surveys in and around Seaport Village are shown and 
highlight the offshore regions that need to be surveyed. 

equipment will be powered up slowly to obtain an optimal data set. Equipment maintenance 
and inspection is also described in detail. A description of the characteristics of the sonar 
equipment is provided in Exhibit F. Survey operations will occur only during daylight 
hours to enable marine mammal observers aboard to identify any marine life that may 
enter the survey area so that we may cease acoustic firing until the specified safety 
zone is cleared. The source energy level for this type of equipment is low and the 
potential for impact to marine life is minimal. Two marine mammal observers will be 
onboard the research vessel Point Loma during data collection. A safety zone of 100 m will 
be observed during data collection. 

The marine mammal observers’ qualifications are contained in Appendix A. 
The proposed survey window is from December 21-22, 2017. Given weather conditions, 
holidays, and vessel and equipment availability, we request a contingency window to 
perform the surveys until January 31, 2018. The actual survey in its entirety should only 
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take 1-2 days. The length of time operating the acoustic profiling equipment should only be 
~6-8 hours per day. All required survey notifications will be contacted prior to the survey. 
The pre survey geophysical survey checklist is contained in Exhibit G. Please call if you 
have any questions regarding our proposed geophysical survey 858.822.5026 or 
760.505.9661. 

We request the special permit application be approved for 3 years for low energy geophysics in 
San Diego Bay. This specific survey will be December 21-22, 2017. 

Figure F.2 Regional map showing San Diego Bay and study region shown by yellow 
pins. Enlarged maps are shown in Figure F.2 and Figure F.3. 
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Figure F.2 above and Figure F.3 below showing study area in San Diego offshore 
Seaport Village. 
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The survey will be densely spaced lines every 5 m where permissible given anchorages 
and man-made structures. Line orientation will be predicated on the fault architecture 
imaged in San Diego Bay. Below are the coordinates for the research area. Also see 
exhibit A for research study area. 

Survey Point 1
32˚ 42’ 43.77'' 
117˚ 10’ 24.64'' 

Survey Point 2
32˚ 42’ 35.69'' 
117˚ 10’ 34.66'' 

Survey Point 3
32˚ 42’ 19.44'' 
117˚ 10’ 18.39 

Survey Point 4
32˚ 42’ 29.15'' 
117˚ 10’ 13.32'' 

We have sent out a notice to mariners regarding our geophysical survey in San Diego 
Bay during December 21-22, 2017 (see below) to the US Coast Guard, harbor masters 
for San Diego Bay, sport and commercial fishermen, Shelter Island Harbor Police, San 
Diego Bay ferries, and recreational users of the Bay. 



neal driscoll <ndriscoll@ucsd.edu> (} Today at 3:34 PM 

To: Customer21 ServiceCenter@portofsandiego.org Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey 

UNIVE!XSrTVOfCALIFORNIA. SAN DIEOO LJCSI) 

•.,..,,, ,.,.,.,.._,.,.~,-.u,,, 

Gl:0$CIENC£$ A€.$1::AkCH 01V1$1◊N iJSQO GIi.MAN ~!VS: 
SCRIPPS !N$TITU1'!().'I OF OCE:A'400AAPHY \.AJOU.A, CA1.lf ()t{N1A 
92093-0210 

8 NQYG!l'I08'2017 

To wnom II M;iy(;Qncem: 

rru wri:ii:,i;-~ t1or:ly y:JY of upoomilg !'1-tlNtr !lur~offiU1ore Sc.l!pOr! V•1t191:in San Oitl{PBtly. 
This W<lfk wil beOtmdtdl~ 11r,:!e,,: a Cil!ifomia Stale: Umds C!lm1ni!S$i01'1 C-ec,ph~eal Survey 
?l:l'ml! PRC9094 l!nd 111-iP lie pe1klrll"'.t!!Sby tin~ s,~~ lr.,litu!km of OCl=l:!1101,Faphy The,raf, 
go.ii ol lne reoo.1ri:;I\ lG ,oun(l(lt$t.w'I~ f;lf.111 i;lnvic::$ In the ofishOr• region 

wewJI be oper~,ng $\#'IIO'f$ lrcm SC,!Pp&" RN Point l.on:t' (:32' 1en1,:nJwr.hd\11!y ~$II$ In 
~ncl DI/tor Sh~P.er 1sier,tL The :111rvey....il! ~ a sub bo!ttmCh.P, !ltlnllr. Thi! suivey!I wl t:iko 
pk!O!! (r(lfll Ot!Ofllfiler 2 b tancl 22nd, 2017 v.ilh , urvey hourS be!W!!ell8 &m 811d 4 l)!Tl, 

?lill'Yl~ SI.It"')' ar·~ h1 ,hewnon !he al!actll!d maps. 

IfYoil till'/$ anyq.i8$i1Qtl$ Qr WCk.6:1 11:8 ~~.-• ln(QfflltJ:.On,, pl$.!$$QOflltlct11'8 
~@~S sss.822.5026) 

$1nC818ty~ 

https://ln(QfflltJ:.On
mailto:ndriscoll@ucsd.edu
mailto:CustomerServiceCenter@portofsandiego.org
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ 

To: mfernand@portofsandiego.org Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification for upcoming survey 

UNIVllKSI rv 0~ Cf\l. lFO RNIA. S1\ N 1)11!(;0 UCSI) 

GEOSC!ENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSITTUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 Novomber 2017 

Nolico lo Marirters ,egatding UC San Diego Geophysical Survey 

To Whom IL May Concern: 

I'm writing to noti1y you Of upcoming sonar survoy olfshore Seapart Village in San Diego Bay. 
This v.'Of"l(. will be conductOd under a Cahfomia State Lands Commission Ge-ophys.fcal Survoy 
Permit PRC9094 ar\d will b0 performed by th8 SCripps lnstituliOn of Oceanography Tho main 
goal or L'lo resooreh is to understand faun strands in lh8 offshore regi0n. 

we will b8 operat:ng surveys rrom Scripps· RN Point Loma (32' length) with daily traJ\Sits in 
and out o1 SM!tor Island. TOO survey will use a sub bottom Chirp sonar. The surveys will take 
p~ ca lrom December 21st and 22od, 2017 w'lh survey hours betwoen 8 am and 4 pm. 
Planned survey area is shewn on the attaehed maps. 

If you have any Questions or would llko additional infonnauon. p!(laso contact me 
(ndliSCO! @uC$d.8du; 858.822.5026) 

Sincerely yours. 

__,. 

0 .........,•e.....-Gsor,w 
o..c.-...a-.......----~ ac,w.--•OC1 .... .... .,.,,, 

Today at 3:36 PM 

--

mailto:ndriscoll@ucsd.edu
mailto:mfernand@portofsandiego.org
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:37 PM 

To: mfernand@portofsandiego.org Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San diego Bay 

UNIVERSITY OF CALIFORNIA. SAN DIEGO UCSD 

11,MWH llUIM■A • \,\\f,~f Ill ,t 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA. CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom It May Concern: 

I'm writing to notify you ofupcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RIV Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndr,scoll@ucsd.edu: 858.822.5026) 

Sincerely yours, 

mailto:ndr,scoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:mfernand@portofsandiego.org
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:39 PM 

To: customerservice@hornblower.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San diego Bay 

UNIVERSITY OF CALIPORNIA. SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom ll May Concern: 

I'm writing to notify you or upcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:customerservice@hornblower.com
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:40 PM 

To: marinaoffice@harborislandwest.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

Notice for upcoming survey in San diego Bay 

UNIVERSITY OF CALIPORNIA. SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom It May Concern: 

I'm writing to notify you or upcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:marinaoffice@harborislandwest.com
mailto:ndriscoll@ucsd.edu


26

neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:42 PM 

To: office@pointlomamarina.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San Diego Bay 

UNI VERSITY OF CALIFORNIA. SAN DIEGO UCSD 

11,MWH llUIM■A • \,\\f,~f Ill ,t 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom It May Concern: 

I'm writing to notify you ofupcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RIV Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndr.scoll@ucsd.edu: 858.822.5026) 

Sincerely yours, 

mailto:ndr.scoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:office@pointlomamarina.com
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:49 PM 

To: sheltercovemarinasandiego@gmail.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San Diego Bay 

UNIVERSITY OF CALIFORNIA. SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom II May Concern: 

I'm writing to notify you of upcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transilS in 
and out of Shelter Island. The survey will use a sub bollom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:sheltercovemarinasandiego@gmail.com
mailto:ndriscoll@ucsd.edu


neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:50 PM 

To: boatslip28 s@cvmarina.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San Diego Bay 

UNIVERSITY OF CALIFORNIA. SAN DIEGO UCSI) 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom II May Concern: 

I'm writing to notify you ofupcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transits in 
and out of Shetter Island. The survey will use a sub bouom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please oontact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:boatslips@cvmarina.com
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:50 PM • 
To: isail@harborsailboats.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San diego Bay 

UNIVERSITY OF CALIFORNIA. SAN DIEGO UCSD 

-
1tra11,1 l lif • l~\\l'I • 11'\'t,, • "" .\Ni ,I U 'i • \It 11111P • •l\ 111\101 • 'I\.' 1111 CIH • 11\litll'\, t 1~1, 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA. CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom It May Concern: 

I'm writing to notify you ofupcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Pennit PRC9094 and will be perfonned by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands In the offshore region. 

We will be operating surveys from Scripps' RIV Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information. please contact me 
(ndriscoll@ucsd.edu: 858.822.5026) 

Sincerely yours, 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:isail@harborsailboats.com
mailto:ndriscoll@ucsd.edu


30

neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:53 PM 

To: info@hmlanding.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in san diego Bay 

UNIVERSITY OF CALIFORNIA, SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom II May Concern: 

I'm writing to notify you of upcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bouom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

'-MOriffoN 
~of~...,Oc-Cf\«, 
Oftdllf"Cllf-.eGeoeoel,cn~
aawa~•~~-~•oeoo....,,__ 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:info@hmlanding.com
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:54 PM 

To: james@thefishicon.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San Diego Bay 

UNIVERSITY OF CALIFORNIA, SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom II May Concern: 

I'm writing to notify you of upcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bouom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

'-MOriffoN 
~of~...,Oc-Cf\«, 
Oftdllf"Cllf-.eGeoeoel,cn~
aawa~•~~-~•oeoo....,,__ 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:james@thefishicon.com
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> (} Today at 3:54 PM 

To: info@fishermanslanding.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notif ication of upcoming survey in San Diego Bay 

UNIVERSITY OF CAUrORNIA. SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom It May Concern: 

I'm writing to notify you ofupcoming sonarsurvey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length} with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoU@ucsd.edu; 858.822.5026) 

Sincerely yours, 

mailto:ndriscoU@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:info@fishermanslanding.com
mailto:ndriscoll@ucsd.edu
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neal driscoll <ndriscoll@ucsd.edu> @ Today at 3:56 PM 

To: Marc@fishhuntercharters.com Cc: neal driscoll <ndriscoll@ucsd.edu> 

notification of upcoming survey in San Diego Bay 

UNIVERSITY OF CALIPORNIA. SAN DIEGO UCSD 

GEOSCIENCES RESEARCH DIVISION 9500 GILMAN DRIVE 
SCRIPPS INSTITUTION OF OCEANOGRAPHY LA JOLLA, CALIFORNIA 
92093-0210 

8 November 2017 

Notice to Mariners regarding UC San Diego Geophysical Survey 

To Whom It May Concern: 

I'm writing to notify you or upcoming sonar survey offshore Seaport Village in San Diego Bay. 
This work will be conducted under a California State Lands Commission Geophysical Survey 
Permit PRC9094 and will be performed by the Scripps Institution of Oceanography The main 
goal of the research is to understand fault strands in the offshore region. 

We will be operating surveys from Scripps' RN Point Loma (32' length) with daily transits in 
and out of Shelter Island. The survey will use a sub bottom Chirp sonar. The surveys will take 
place from December 21st and 22nd, 2017 with survey hours between 8 am and 4 pm. 
Planned survey area is shown on the attached maps. 

If you have any questions or would like additional information, please contact me 
(ndriscoll@ucsd.edu; 858.822.5026) 

Sincerely yours, 

mailto:ndriscoll@ucsd.edu
mailto:ndriscoll@ucsd.edu
mailto:Marc@fishhuntercharters.com
mailto:ndriscoll@ucsd.edu
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MARINE WILDLIFE CONTINGENCY PLAN 
Geophysical Survey in San Diego Bay 

December 21-22, 2017 

1.0 INTRODUCTION 
This Marine Wildlife Contingency Plan (MWCP) is prepared in compliance with 

the Scripps institution of Oceanography’s existing State Geophysical Permit PRC 9094. 
This plan is intended to provide guidance to vessel operators and scientific field 
personnel collecting geophysical data for a cooperative agreement between the California 
Department of Recreation and Parks and Scripps Institution of Oceanography. 

This MWCP discusses mitigation efforts that are designed to reduce the impact of 
survey activities on marine wildlife, and is specific to the equipment, activities, and area 
proposed for this survey. The proposed monitoring and mitigation actions have been 
shown to be effective in reducing or eliminating potential impacts to marine mammals 
and reptiles, and follow the CSLC’s guidelines set forth in its Mitigation Monitoring 
Program Exhibit B. 

This MWCP includes measures that specify 1) the distance, speed, and direction 
transiting vessels will maintain when in proximity to marine wildlife; 2) qualifications, 
number, location and authority of onboard marine wildlife monitors; and 3) reporting 
requirements in the event of an incident, and following the completion of the survey. 

1.1 Regulatory Basis 
Species that are either currently in danger or soon likely to be in danger of 

extinction throughout all or a portion of its range are protected by the Endangered 
Species Act of 1973. The United States Fish and Wildlife Service (USFWS), and the 
National Oceanic and Atmospheric Administration (NOAA) National Marine Fisheries 
Service (NMFS) implement the Endangered Species Act. A National Marine Sanctuaries 
Permit has been acquired from NOAA to use the equipment identified in this document to 
conduct scientific data acquisition in the Channel Islands National Marine Sanctuary. At 
the time of this mailing, the permit was in transit to San Diego State University from the 
NOAA office. Please see the attached email correspondence with Sean Hastings at 
NOAA (Pages 38-43). A copy of the permit will be submitted upon receipt. 

1.2 Geophysical Survey Purpose and Objectives 
The goal of this project is to define the fault architecture offshore seaport village 

using subbottom CHIRP data. 
We contacted the NOAA Long Beach Office staff on September 5, 2017 to 

acquire information on the current composition and relative abundance of marine wildlife 
offshore as well as any pinniped haul out sites. We also called again on September 7, 
2017 to secure additional information regarding marine mammal activity, we left a 
message with Dan Lawson (562.980.3209). Additionally, one day prior to survey 
activities, the NOAA Long Beach office and local whale watching operations will be 
contacted to get an update on marine wildlife sightings in the area. This information will 
be conveyed to the captain and crew prior to the survey. 

A review of environmental responsibility of project operations will be conducted 
by the chief scientist in charge of the survey operations prior to commencing the first day 
of operations. When new personnel are added to the crew, this training will be repeated at 



  

 
 

   
 

  
 

 
 

 

 
 

 
 

  
  

 
 

  
 

 
   

 
  

 
 

 
 

  
 

 

35

least for those new to the crew. They will be made aware of their individual responsibility 
and will be shown how to be aware of possible environmental impacts and how to 
mitigate them during the geophysical survey operations. Information relating to 
seasonality, as an indication of the types of animals that might be in our survey area, at 
the time of survey work will also be presented to the crew. A copy of the Marine Wildlife 
Contingency Plan will be provided to the crew of our survey vessels. 

All personnel will be expected to be consistently aware that they are to be alert to 
any presence of marine wildlife while they are performing their duties. There are a 
number of signs/indications of marine wildlife presence and each crew member will be 
responsible to maintain vigilance for those signs within the constraints of their project 
duties. Some of those indications are: 

a. Sounds - such as splashing, vocalizations (by animals and birds), and blowing 
(breathing). 

b. Visual indications - birds aggregating, changes in water character such as areas 
of rippled water, white water caused by splashing, changes in color or shape of 
the ocean surface 

1.3 Survey Schedule and Layout 
The Project schedule will be from December 21-22, 2017, with built in 

contingency days. The proposed mapping areas in San Diego (Map 1). Daily activities 
will include a transit from Shelter Island to the survey location, deployment of 
geophysical gear, geophysical survey, recovery of gear, and transit back to Shelter Island. 
The Chirp profiler will be deployed from the side mounted J-frame and towed of the 
starboard rail. CHIRP data will be acquired at ~3-4 knots. We anticipate 8 hours at sea 
each day, including transit (1 hour round trip daily).  The survey lines will only be 
collected when conditions are safe. The shallowest depth of survey lines will be ~3 - 4 m. 
Survey data will be monitored in real-time aboard the vessel. 

Our survey locations are illustrated in Maps Figures F.1,F.2, and F.3. Coordinates 
for the surveys are provided in Tables 1. All surveys are designed to fit our scientific 
goals, the safety of the crew and vessel, and our environmental mitigation plans. 

2.0 SURVEY EQUIPMENT 
We propose to use the following equipment to collect the required data: 

1. Edgetech 3200, 512 towfish, 0.5-16 kHz swept pulse sub-bottom. 

The Edgetech Chirp profiler is a sub-bottom profiler and therefore has a safety zone 
radius of 100 meters. Equipment maintenance documentation is included in this 
notification. 

3.0 MARINE WILDLIFE 
The following discusses the marine wildlife that are most likely to be within the 

project region during survey operations, and the subsequent section (4.0) outlines the 
methods that will be instituted by the vessel operator and crew to reduce or eliminate 
potential impacts to marine wildlife during transit and survey operations. 
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Table 3-1 details the marine mammal species possibly occurring in the survey 
area, along with their status and population estimates and trends by stock. Table 3-2 
describes the likelihood of occurrence within the project area according to the species’ 
seasonality. Figures 4.3 and 4.4 show distribution of eelgrass and habitats in San Diego 
Bay respectively. 

Table 3-1: Marine Mammal and Reptile Protection Status and Population Estimates and 
Trends by Stock 

Common 
Name 
Scientific Name 

Protected 
Status 

Minimum Population 
Estimate 

Current Population 
Trend 

Mysticeti 
North Pacific 
right whale 
Eubalaena 
japonica 

FE, M 17 (based on-photo 
identification) 
(Eastern North Pacific Stock) 

No long-term trends 
suggested 

California grey 
whale 
Eschrichtius 
robustus 

M 18,017 
(Eastern North Pacific Stock) 

Fluctuating annually 

Humpback 
whale 
Megaptera 
novaeangliae 

FE, M 1,878 
(California/Oregon/Washington 
Stock) 

Increasing 

Minke whale 
Balaenoptera 
acutorostrata 

M 202 
(California/Oregon/Washington 
Stock) 

No long-term trends 
suggested 

Sei whale 
Balaenoptera 
borealis 

FE, M 83 
(Eastern North Pacific Stock) 

No long-term trends 
suggested 

Fin whale 
Balaenoptera 
physalus 

FE, M 2,624 
(California/Oregon/Washington 
Stock) 

Increasing off 
California 

Blue whale 
Balaenoptera 
musculus 

FE, M 2,046 
(Eastern North Pacific Stock) 

Unable to determine 

Odonteceti 
Sperm whale 
Physeter 
macrocephalus 

FP, FE 751 
(California/Oregon/Washington 
Stock) 

No long-term trends 
suggested 

Dwarf sperm 
whale 
Kogia sima 

M Unknown 
(California/Oregon/Washington 
Stock) 

No long-term trends 
due to rarity 
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Curvier’s 
beaked whale 
Ziphius 
cavirostris 

M 1,298 
(California/Oregon/Washington 
Stock) 

No long-term trends 
due to rarity 

Baird’s beaked 
whale 
Berardius 
bairdii 

M 615 
(California/Oregon/Washington 
Stock) 

No long-term trends 
due to rarity 

Mesoplodont 
beaked whales 

M 576 
(California/Oregon/Washington 
Stock) 

No long-term trends 
due to rarity 

Bottlenose 
dolphin 
Tursiops 
truncatus 

M 684 
(California/Oregon/Washington 
Offshore Stock) 
290 
(California Coastal Stock) 

No long-term trends 
suggested 

Striped dolphin 
Stenella 
coeruleoalba 

M 8,231 
(California/Oregon/Washington 
Stock) 

No long-term trends 
due to rarity 

Short-beaked 
common 
dolphin 
Delphinus 
delphis 

M 343,990 
(California/Oregon/Washington 
Stock) 

Unable to determine 

Long-beaked 
common 
dolphin 
Delphinus 
capensis 

M 17,127 
(California Stock) 

Unable to determine 

Pacific white-
sided dolphin 
Lagenorhynchus 
obliquidens 

M 21,406 
(California/Oregon/Washington 
Stock) 

No long-term trends 
suggested 

Northern right 
whale dolphin 
Lissodelphis 
borealis 

M 6,019 
(California/Oregon/Washington 
Stock) 

No long-term trends 
suggested 

Risso’s dolphin 
Grampus 
griseus 

M 4,913 
(California/Oregon/Washington 
Stock) 

No long-term trends 
suggested 

Killer whale 
Orcinus orca 

M 162 
(Eastern North Pacific Offshore 
Stock) 
354 
(West Coast Transient Stock) 

No long-term trends 
suggested 

Slight decrease sing 
mid-1990’s 

Short finned M 465 No long-term trends 
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pilot whale 
Globicephala 
macrorhynchus 

(California/Oregon/Washington 
Stock) 

suggested 

Dall’s porpoise 
Phcoenoides 
dalli 

M 32,106 
(California/Oregon/Washington 
Stock) 

Unable to determine 

Pinnipeds 
Guadalupe fur 
seal 
Arctocephalus 
townsendi 

FT, M 3,028 
(Mexico Stock) 
Undetermined in California 

Increasing 

Northern fur 
seal 
Callorhinus 
ursinus 

M 5,395 
(San Miguel Island Stock) 

Increasing 

Pacific harbor 
seal 
Phoca vitulina 
richardsi 

M 31,600 
(California Stock) 

Stable 

California sea 
lion 
Zalophus 
californianus 

M 141,842 
(California Stock) 

Unable to determine; 
increasing in most 
recent three year period 

Northern 
elephant seal 
Mirounga 
angustirostris 

M 74,913 
(California Breeding Stock) 

Increasing 

Cyptodira 
Green turtle 
Chelonia mydas 

FT 3,319 
(Eastern Tropical Pacific) 

Increasing 

Loggerhead 
turtle 
Caretta caretta 

FE 1,000 
(California) 

Decreasing 

Olive Ridley 
turtle 
Lepidochelys 
olivacea 

FT 1.39 million 
(Eastern Tropical Pacific) 

Increasing 

Leatherback 
turtle 
Dermochelys 
coriacea 

FE 178 
(California) 

Decreasing 

Marine Mammal Sources: NMFS 2008, 2011a. “stock assessment report” 
Marine Turtle Sources: NMFS 2004, Marquez, et al. 2002, Eguchi et al. 2007, and 
Benson et al. 2007. Estimates are based on number of current numbers of nesting 
females. 
Protected Status Codes: FE- Federally listed Endangered; FT- Federally listed 
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Threatened; M- Protected under Marine Mammal Protection Act 

Table 3-2. Marine Wildlife Species and Most Likely Periods of Occurrence within the 
Project Area 
Species Month of Occurrence 

J F M A M J J A S O N D 
Mysticeti 

North Pacific right 
whale 
California grey whale 
Humpback whale 
Minke whale 
Sei whale 
Fin whale 
Blue whale 

Odonteceti 
Sperm whale 
Dwarf sperm whale 
Curvier’s beaked 
whale 
Baird’s beaked whale 
Mesoplodont beaked 
whales 
Bottlenose dolphin 
Striped dolphin 
Short-beaked common 
dolphin 
Long-beaked common 
dolphin 
Pacific white-sided 
dolphin 
Northern right whale 
dolphin 
Risso’s dolphin 
Killer whale 
Short finned pilot 
whale 
Dall’s porpoise 

Pinnipeds 
Guadalupe fur seal 
Northern fur seal 
Pacific harbor seal 
California sea lion 
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Northern elephant seal 
Cyptodira 

Green turtle 
Loggerhead turtle 
Olive Ridley turtle 
Leatherback turtle 

Not expected to occur 
Most likely to occur due to seasonal 
distribution 
Relatively uniform distribution 

Sources: Bonnell and Dailey 1993, NMFS 2011, NCCOS 2007 

It is important to note that it is rare that Mysticeti and Odonteceti enter San Diego Bay, but
occasionally	 California Gray Whales have been	 observed	 in	 the southwest portion	 of the
bay. 

4.0 ONBOARD MITIGATIONS 
4.1 Fishing Gear Clearance 

In addition to submitting the required Notice to Mariners that will advise 
commercial fishers of pending on-water activities, prior to the start of each survey the 
vessel will note and record the presence of deployed fishing gear within the survey area. 
No survey lines within 30 m (100 ft) of the observed fishing gear will be completed. The 
survey crew will not remove or relocate any fishing gear; removal or relocation will only 
be accomplished by the owner or by an authorized CDFG agent. 

4.2 Marine Wildlife Monitoring 
During the survey operations two trained marine wildlife monitor (MWM) will be 

onboard. The MWMs have been trained by a certified and registered MWM at Scripps 
Institution of Oceanography. Training included images of wildlife we expect to 
encounter, examples of data collection, review of CSLCs requirements for MWMs, and 
review of the authority of each MWM while aboard the vessel. For additional information 
on MWM qualifications, see Appendices A and B. The MWM will be provided with 
standard data collection sheets (Appendix C), binoculars, and reference documentation 
for marine mammal species. All monitoring activities will be documented and copies of 
datasheets will be provided to CSLC upon completion of the survey. 

The MWM is responsible for monitoring during the survey equipment operations. 
The MWM will monitor within the safety zone of 100 m radius for sub-bottom profiler 
geophysical equipment as identified in Section 2.0 of this mitigation plan. Sightings of 
marine mammals within the safety zone will be recorded with location, date & time, and 
species where identification is possible. The MWM will record daily weather conditions 
and any occasions where geophysical equipment was shut-down due to the presence of 
marine mammals. 

The MWM shall have the authority to stop (i.e., shut down) survey operations if a 
marine mammal or reptile is observed within the specified safety zone. If an animal is 
sighted within the safety zone, the equipment must be shut down and not ramped-up to 
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full power until the animal is sighted outside of the safety zone or has not been observed 
for 15 minutes. 

The MWM shall also have authority to recommend continuation (or cessation) of 
operations during periods of limited visibility (i.e., fog, rain) based on the observed 
abundance of marine wildlife. Periodic reevaluation of weather conditions and 
reassessment of the continuation/cessation recommendation shall be completed by the 
onboard MWM. During operations, if an animal’s actions are observed to be irregular, 
the monitor shall have authority to recommend that equipment be shut down until the 
animal moves further away from the sound source. If irregular behavior is observed, the 
equipment shall be shut-off and will be restarted and ramped-up to full power, as 
applicable, or will not be started until the animal(s) is/are outside of the safety zone or 
have not been observed for 15 minutes. 

The survey operator shall use a “soft start” technique at the beginning of survey 
activities each day (or following a shut down) to allow any marine mammal that may be 
in the immediate area to leave before the sound sources reach full energy. Surveys shall 
not be conducted at nighttime or when the safety zone cannot be effectively monitored. 
Operators shall initiate each piece of equipment at the lowest practical sound level, 
increasing output in such a manner as to increase in steps not exceeding approximately 6 
decibels (dB) per 5-minute period. During ramp-up, the MWM shall monitor the safety 
zone. If marine mammals are sighted within or about to enter the safety zone, a power-
down or shut down shall be implemented as though the equipment was operating at full 
power. Initiation of ramp-up procedures from shut down requires that the MWM be able 
to visually observe the full safety zone. 

4.3 Eelgrass Monitoring 
Figure 4.3 shows mapped eelgrass beds in San Diego Bay. These data are from NOAA’s 
Eelgrass Data Management and Tracking Project, which compiled eelgrass data from 
1994-2015 for California coastal r egions, shallow bays, and estuar ies. The CHIRP sonar 
system will be deployed on a J -fr ame from midships of the R/V Point Loma, as such the 
CHIRP sonar system does not present any threat to r ipping out eelgrass as it is only ~1 
– 2 meter s below the sea sur face. 
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Figure 4.3 Mapped eelgrass beds in San Diego Bay from NOAA’s Eelgrass Data 
Management and Tracking Project.  
 
4.4 Mitigations During Transit and Survey  

The research vessel will transit during day-light hours from Shelter Island to 
offshore Seaport Village (30 minute transit). During transits, there is a potential for 
encountering marine wildlife and the vessel operators will take every precaution to avoid 
close proximity to wildlife. If the vessel operator observes a large cetacean within the 
path of the transiting vessel, they will immediately slow the vessel and/or change course 
in order to avoid contact. Cetaceans (whales) vary in their swimming patterns and 
duration of dives and therefore all shipboard personnel will be watchful as the vessel 
crosses the path of a whale or anytime whales are observed in the area.  

 
If whales are observed during transits, the vessel operator will institute the following 
measures:  

• Maintain a minimum distance of 100 m from large sighted whales;  
• Do not cross directly in front of or across the path of sighted whales;  
• When transit directions is parallel to whale path, maintain constant speed that is 

not greater than the whales speed, or alter transit direction away from whale path;  
• Do not position the vessel in such a manner to separate female whales from their 

calves 
• If a whale engages in evasive or defensive action, slow the vessel and move away 
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from the animal or stop the vessel until the animal calms or moves out of the area. 

117°5'0"W 117°10'0"W 117°15'0"W 
32°45'0"N 

32°40'0"N 

32°35'0"N 

´ 

CARIv0_2 Wetlands Classification 
Beach, Dune, and Rocky Shore 

Managed and Muted Tidal Habitats 

Pond and associated vegetation 

Subtidal Water 

Tidal Flat and Marsh Panne 

Tidal Marsh 

Figure 4.4 Wetlands classification map for San Diego Bay. The proposed geophysical 
survey will be performed in subtidal water with no eelgrass (Figure 4.3). 

During survey operations, the vessel will maintain survey a speed of approximately 3 - 4 
knots for the CHIRP survey, and will maintain a heading that coincides with survey track 
lines. If marine wildlife is observed within the vicinity of the vessel, the vessel operator 
will take precautions to avoid collision, ending and restarting the track line survey if 
necessary. 

If a collision with marine wildlife occurs, the vessel operator will document the 
conditions under which the accident occurred, including the following: 

• Location of the vessel when the collision occurred (latitude and longitude); 
• Date and time; 
• Speed and heading of the vessel; 
• Observed conditions (e.g., wind speed and direction, swell height, visibility in 

miles or kilometers, and presence of rain or fog); 
• Species of marine wildlife contacted; and 
• Organization, vessel ID and name of master in charge of the vessel at time of 

accident. 
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In accordance with NOAA requirements, after a collision, the vessel should stop, if 
safe to do so. The vessel may proceed after confirming that it will not further damage the 
animal by doing so. The vessel will then communicate by radio or telephone all details to 
the vessel's base of operations. The BOEM or SDSU chief scientist will contact the 
Stranding Coordinator, NMFS, Southwest Region, Long Beach, to obtain instructions. 
Alternatively, the vessel captain may contact the NMFS Stranding Coordinator directly 
using the marine operator to place the call or directly from an onboard telephone, if 
available to: 

NOAA Southwest Regional Stranding 
Coordinator 

National Marine Fisheries Service 
501 West Ocean Blvd, Suite 4200 

Long Beach, CA 90802-4213 
562-980-4017 

Contact: Sarah Wilkin 
Email: sarah.wilkin@noaa.gov 

It is unlikely that the vessel will be asked to stand by until NOAA or CDFG personnel 
arrive, however this will be determined by the Stranding Coordinator. The vessel operator 
is not allowed to aid injured marine wildlife or recover the carcass unless requested to do 
so by the NOAA Stranding Coordinator. 

Reports will be communicated to the federal and state agencies listed below: 

Federal 
Sarah Wilkin,

Stranding
Coordinator 
Southwest Region 

National Marine Fisheries 
Service 

Long Beach,
California 

(562)980-4017 

State 
Enforcement Dispatch 

Desk California 
Department of Fish and 

Game 
Long Beach,

California 
(562) 590-5132 

State 
California State Lands 

Commission Division of 
Environmental Planning and 

Management
Sacramento,
California 

(916) 574-1938 

mailto:sarah.wilkin@noaa.gov
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Pinniped haul out sites in Southern California identified by colored points. The proposed survey 
area does not approach any identified haul out sites within 300 m. Note there are no natural haul 
out sites in San Diego Bay. Nevertheless, the are numerous Pinnipeds in the bay that use fish 
docks and other man-made features as haul out sites. Source: NOAA NMFS, 
http://www.arcgis.com/home/webmap/viewer.html?webmap=2ff3fabe20cf4c83959cae1597500b09 

4.5 Operational Measures 
In addition to the procedures outlined above for MWMs (Section 4.2), the ship’s crew 
will take the following precautionary measures to minimize impact to marine wildlife: 

• Use a “soft start” technique at the beginning of survey activities each day (or 
following a shutdown) to allow any marine mammal that may be in the immediate 
area to leave before the sound sources reach full energy 

• Not approach within 300 m of haul-out sites (consistent with NMFS guidelines) 
(Fig. 4.5); 

• Expedite survey activity in this area in order to minimize the potential for 
disturbance of pinnipeds on land; 

• Continuously monitor the survey area to ascertain the presence, species and 
location of any marine wildlife apparent in the intended survey area. 

• Make every effort to maintain distance from sighted marine mammals and other 
marine wildlife; 

• Do not cross directly in front of (perpendicular to) whales 
• When paralleling large cetaceans, the vessel will operate at a constant speed that 

is not faster than that of the animals; 
• Care will be taken to ensure female whales are not separated from their calves; 

and, if a whale engages in evasive or defensive action, the vessel will reduce 

http://www.arcgis.com/home/webmap/viewer.html?webmap=2ff3fabe20cf4c83959cae1597500b09
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speed or stop until the animal calms or moves out of the area. 
• The vessel operator will refrain from erratic operating behavior when transiting 

and will operate at 4 kts during surveys 
• Limit the frequency, pulse length, and pulse rate whenever possible to reduce 

potentially harmful noises. 

4.6 Monitoring Reporting 
A post-survey field report will be submitted to CSLC staff as soon as possible but no 
more than 30 days after the completion of survey activities. 
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APPENDIX A: 
MARINE WILDLIFE OBSERVER CERTIFICATIONS 

Scripps Institution of Oceanography (SIO) at the University of San Diego, California has 
provided training for Marine Wildlife Monitors (MWMs) in support of low power 
geophysical surveys in California State Waters and Federal Waters under NOAA 
National Marine Fisheries (NMFS) jurisdictions. This training was provided for sea-
going personnel, including research assistants and technical support staff, to support 
scientific geophysical surveys and to meet marine mammal mitigation obligations 
pursuant to California State Lands Commission (CSLC) and NMFS requirements. 

The MWM training was conducted by certified MWM Michelle Lande, a marine 
biologist and staff scientist at SIO at the time of the training (resume and certification 
included). Ms. Lande holds a B.A. in biology (Wellesley College) and an M.A.S. in 
Marine Biodiversity and Conservation (SIO). She was trained and certified as an MWM 
during a 3-day workshop at RPS Group in Houston, Texas, and has all of the instructional 
material (handouts, identification manuals, slides, video, etc.) for teaching the workshop 
at SIO. Ms. Lande also has extensive experience working at sea, identifying marine 
wildlife, and working in environmental regulation.  

The training was conducted during a one day workshop at SIO that covered multiple 
topics important for marine wildlife observation. These included identification of marine 
mammal species, normal and abnormal behaviors, status and trends of marine wildlife 
species, determination of safety zones for geophysical equipment, and the authority of the 
MWM to recommend equipment shutdown. The training included visual images, 
documentation of rules and regulations, and example datasheets. As part of the training, 
personnel performed typical MWM duties aboard an SIO vessel including continuous 
observation, wildlife identification, and data recording. Datasheets used for recording 
MWM activities and marine wildlife detections are included as Appendix C. 

Certified Marine Wildlife Monitors 
James Holmes 
Shannon Klotsko 
Jillian Maloney 
Lana Graves 
Gulsen Ukarcus 
Valarie Sahakian 
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Michelle Lande 
6120 Tarragona Dr. San Diego, CA 92115 

619.246.4453 
michelle.lande@gmail.com 

Education  

Scripps  Institution  of  Oceanography,  UCSD: M.A.S.,  Marine  Biodiversity  and  Conservation, 2009  
Wellesley  College: B.A.,  Biological  Sciences, 2006  

Professional  Experience  

Biologist/Regulatory  Specialist  Conduct  biological  assessments,  author  biological  technical  reports  and  impact  reports  
AECOM,  Inc.  Complete  regulatory  permit  applications    

San Diego,  CA  Support  CEQA  and  NEPA  compliance  
2015- Present  Ensure  MMPA,  ESA,  CESA  compliance   

Coastal  Outreach  Coordinator  
Louisiana  Wildlife  Federation  

Baton  Rouge,  LA  
2014-2015  

Protected Species Observer 
Scripps Inst. of Oceanography 

UC San Diego 
San Diego, CA 

2013 

Program Representative II 
UC, Cooperative Extension 

San Diego, CA 
2011-2013 

CA Fisheries Technician 
CA Dept. of Fish and Wildlife 

San Diego, CA 
2010-2011 

Naturalist 
Safari Boat Excursions 

Maui, HI 
2006-2008 

Analyzed coastal restoration project proposals in the Louisiana Coastal Master Plan 
Provided comments on RESTORE Act rules, regulations and project proposals 
Provided recommendations in response to natural resource use permit applications 
Analyzed state natural resource legislation and represented LWF in the legislature 
Represented LWF at conferences, hearings, and public meetings 

Worked with CA State agencies on permit application 
Ensured research activities complied with protected species laws 
Prepared Marine Wildlife Contingency plan describing protected species mitigation 
Trained, scheduled, and supervised Protected Species Observers 
Collected, analyzed, and reported wildlife data from research cruises 

Co-authored reports about water quality research conducted in San Diego Bay 
Distilled technical reports into 5 fact sheets for the generalpublic 
Developed and executed an educational workshop series 
Represented the University at stakeholder meetings and publichearings 
Built and maintained databases of clientele andstakeholders 
Evaluated program effectiveness, reported to the University and funders 
Oversaw administrative tasks including budgets, purchasing, and contracts 

Collected coastal fisheries field data in San DiegoCounty 
Compiled and edited data for entry 
Acted as liaison between the CA Dept. of Fish and Wildlife and the public 

Educated recreational anglers on the Marine Life ProtectionAct 
Detected wildlife during tours and narrated whale watches 
Designed and executed environmental education talks Communicated 
marine science and conservation oneco-tours 
Acted as boat crew and ensured safety of guests at sea 
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Outreach and Scientific Publications 

Michelle Lande, Leigh Johnson, Sabrina Drill and Darren Haver. 2013. Identification and Detection Best Management 
Practices for Aquatic Invasive Species for Southern California. UCCE-SD Field Guide 2013-1. 

Carolynn Culver, Leigh Johnson and Michelle Lande. 2012. The Influence of Boat Hull Coatings on Fouling Growth. 
UCCE-SD/UC-SGEP Fact Sheet 2012-2. 

Carolynn Culver, Leigh Johnson and Michelle Lande. 2012. Hull Fouling Species of Concern in Southern California 
Coastal Marinas. UCCE-SD/UC-SGEP Fact Sheet2012-1. 

Carolynn Culver, Leigh Johnson and Michelle Lande. 2012. IPM for Boats: Integrated Pest Management for Hull Fouling 
in Southern California Marinas. UCCE-SD/UC-SGEP Technical Report # T-074. 

Leigh Johnson, Linda Fernandez and Michelle Lande. 2012. Crossing Boundaries: Managing Invasive Species and Water 
Quality Risks for Coastal Boat Hulls in California and Baja California. UCCE-SD/UC-SGEP Technical Report # T-073. 

Gregory B. Bissonette, Michelle D. Lande, Gabriela J. Martins, and Elizabeth Powell. 2012. Versatility of the mouse 
reversal/set-shifting test: effects of topiramate and gender. Physiology and Behavior. 

Michelle Lande, Leigh Johnson and Carolynn Culver. 2011. Hull Fouling and Copper Tolerance- 2011 Scientific Review. 
UCCE-SD/UC-SGEP Fact Sheet 2011-5. 

Margot L. Stiles, Julie Stockbridge, Michelle Lande, Michael F. Hirshfield. 2010. Impacts of Bottom Trawling on 
Fisheries, Tourism and the Marine Environment.Oceana. 

Skills and Certifications 

Computer Skills: Microsoft Office (Word, Excel, Access, Outlook, PowerPoint), Adobe Media Suite (Photoshop, 
Illustrator, Premier, Audition), website content management (Wordpress, WesiteBuilder, SiteBuilder 3, Droople), ArcGIS, 
database management (Constant Contact, SPSS, VisualFoxPro, FileMakerPro), image processing (Analyze). 

Research Skills: Marine science data collection, wildlife species identification, basic microbiology and behavior laboratory 
techniques 

Certifications & Training: Protected Species Observer Training (June 23, 2013 at RPS Group, 411 N. Sam Houston 
Parkway, STE 400, Houston TX, 281-448-6188), Conflict Management & Mediation Training (UC), Essential Facilitation 
Training (UC), Supervisor 101 Training (UC), Grant Proposal Development Training (SDSU), SCUBA to Advanced Open 
Water Certification (SSI, PADI), CPR Certification (Red Cross). 
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51 Effort&Form to Record MWM activities, general conditions, and general survey information&& 

Date& 

Observer&Location& 

Observer&Initials& 

Start&Time& 

Start&Lat& 

Start&Long& 

Water&Depth& 

End&Time& 

End&Lat& 

End&Long& 

Compass&Heading& 

Vessel&Speed& 

Line&Number& 

Vessel&Activity& 

Array&Volume& 

Array&Depth& 

Precipitation& 

Light/Dark& 

Visibility& 

Glare&Severity& 

Glare&Direction& 

Sea&State& 

Swell& 

Wind&Speed& 

Wind&Direction& 

Comments/Notes& 

Form&Number:& 
Corresponding&Forms:& 
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52 etection orm to Record Marine Wildlife ig tings and essel Res onse 

Date( 

Visual(Detection(Number( 

Detection(Method( 

Detection(Cue( 

Common(Name( 

Scientific(Name( 

Family( 

Certainty(of(Identification( 

Number(of(Adults( 

Number(of(Juveniles( 

Total(Number( 

Bearing(to(Animals( 

Number(of(Reticles(or(Eyeball( 

Initial(Behavior( 

Behavior(2( 

Animal(Pace( 

Direction(of(Travel( 

Initial(Heading(of(animal( 

Final(Heading(of(Animal( 

Description( 

Source(Activity(at(Final(Detection( 

Time(Animals(Entered(EZ( 

Time(Animals(Left(EZ( 

Closest(Distance(of(Animals(to(Source( 

Closest(Distance(of(Animals(to(Vessel( 

Time(at(Closest(Approach(to(Source( 

Form(Number:( 

Corresponding(Effort(Form:( 
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OIL SPILL CONTINGENCY PLAN 
Fault Structure in San Diego Bay 

December 21-22, 2017 

1.0 INTRODUCTION   
The survey operations will be conducted on Scripps’ R/V Point Loma and it is anticipated that response to 
any operational spills will be quickly identified and response will be initiated quickly and efficiently by 
the vessel operator. Oil spills in United States (U.S.) marine waters shall be reported immediately. 

2.0 OPERATIONAL  SPILLS  
Operational spills might involve one or more of the following substances carried on board the vehicles: (i) 
fuel and (ii) lube oil. The vessel is equipped with woven polypropylene sheets for rapid absorption of 
surface oil and protective gloves, and a disposal bag. All of the liquids (listed below) that could cause a 
hazardous spill are either in the fuel tank or in the vehicle engine. Spill occurrence will likely be during 
fueling, in the event of grounding or if any instance occurred that punctured the gas tank. In the event a 
spill occurred in the engine compartment, the absorbent sheets would be used to contain the hazardous 
liquids and the bilge would not be emptied until it could be pumped out at a hazardous waste facility. We 
do not anticipate a spill of greater than .25 gallons. 

(i) Fuel: 
Absorbent sheets, protective gloves, and a disposal bag shall be available for use in the event of a 
spill. If the fuel is spilled on the deck, it shall be immediately removed, bagged and disposed of at an 
appropriate hazardous waste reception facility. In the event of spillage in the water, the vessel master 
shall notify the Coast Guard and port facility. 

(ii) Lube oil:
Absorbent sheets, protective gloves, and a disposal bag shall be available for use in the event of a 
spill. If the oil is spilled in the machinery space, it shall be immediately removed, bagged and disposed 
of at an appropriate hazardous waste reception facility. In the event of spillage in the water, the vehicle 
operator shall notify the Coast Guard and port facility. 

3.0 EMPLOYEE  TRAINING O N  OIL  SPILL  CONTINGENCY  PLAN   
Prior to the launching of the vessel for any activities, all captain and crew members on the vessel will 
have read the Oil Spill Contingency Plan, understand procedures to be implemented in the event of an oil 
spill, and know where the oil spill clean up materials are located on the vessel. 

4.0 VESSEL  FUELING   
All vessel fueling will be conducted at an approved docking facility. No cross vessel fueling will be 
performed. Appropriate spill avoidance measures during filling procedures will be observed. 

5.0 PRIORITY  ACTIONS  TO E NSURE  PERSONNEL  AND  VESSEL  SAFETY   
Safety of vessel and crew are paramount. In the event that a crewman's injuries require outside emergency 
assistance, the PCMG safety officer shall be contacted immediately and emergency personnel contacted. 
While awaiting emergency assistance, the on board vessel master or qualified vessel crew personnel will 
render first aid and/or CPR. 

6.0 MITIGATING A CTIVITIES  
If safety of both the vessel and the personnel has been addressed, the vessel master shall care for the 
following issues: 

• Assessment of the situation and monitoring of all activities as documented evidence. 
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• Care for further protection of the personnel, use of protective gear, assessment of further 
risk to health and safety. 

• Containment of the spilled material by absorption and safe disposal within leak proof 
containers of all used material onboard until proper delivery ashore, with due 
consideration to possible fire risk. 

• Decontamination of personnel after finishing the cleanup process. 

7.0 EMERGENCY  CONTACTS  FOR  STATE  AND  FEDERAL  AGENCIES   

Emergency numbers for U.S.C.G. for the San Francisco and Central Coast Areas are: 
Pacific SAR Coordinator - Alameda: 510-437-3700 
Rescue Coordination Center, Alameda: 510-437-3700 

Any oil spill in U.S. marine waters shall be reported immediately to the following state and agencies: 
West Coast Oil Spill hot-line 800-OELS-911, or 
Department of Fish and Game CalTIP 888-CFG-CALTip (Californians Turn In Poachers & Polluters) 
(888-334-2258). and 
U.S. Coast Guard National Response Center 800-424-8802 
California Office of Emergency Services (OES) 800-OILS-911 or 800-852-7550. 

During the phone call, the following information will be given over the phone. 
a. Name and telephone number of caller. 
b. Spill location 
c. What was spilled (oil, gas, diesel, etc.) 
d. Estimated size of spill 
e. The date & time spill was identified (same day). 
f. Any oiled or threatened wildlife 
g. Source of spill, if known h. Activity observed at the spill site 

After taking the necessary actions, the spill will be reported in writing to the Governor's Office of 
Emergency Services on their forms. 

Additionally, California Department of Fish and Game certified wildlife rescue/response organizations 
will be contacted about the spill. In the Southern California area, these include the following contacts: 

Oiled Wildlife Care Network Animal Advocates 
1-877-UCD-OWCN 323-651-1336 

California Wildlife Center South Bay Wildlife Rehab 
310-458-9453 310-378-9921 
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GEOPHYSICAL SOUND SOURCE SYSTEMS MAINTENANCE RECORDS 
Geophysical Survey in San Diego Bay 

December 21-22, 2017 

Scripps Institution of Oceanography Marine Facility (MARFAC) operates an arsenal of remote 
sensing instruments ranging from swath bathymetry to multi-channel seismic systems. Data 
acquisition is world wide and such an operation requires extensive testing of the geophysical 
equipment before deployment by a talented group of marine technicians and engineers. SIO 
operates, maintains, and repairs all geophysical equipment employed to support their field 
campaigns. 

Edgetech 512i Chirp sub-bottom sonar: 
The 512i Edgetech CHIRP sonar is operated and owned by Scripps Institution of Oceanography 
and has been thoroughly checked, tested and calibrated according to the manufacturer’s 
recommended procedures. The system is also sent back to Edgetech regularly to ensure the 
acoustic transducers are calibrated and perform to manufactures’ specifications as well as 
upgrades to topside software and hardware. 

The system includes; 
1) a DF1000 towfish and topside unit 
2) a X-Star subbottom sonar including: 

a) a SB0512 tow fish with 
i) 2 planar receiving arrays 
ii) Woofer/tweeter transmitting pair covering the range of 0.5 -16 kHz 
iii) 31” pressure housing containing matching transformers, 2 channel power amp, 
2 channel receiving amp, matching transformers, 2 channel DGA and A/D 
converters and associated DSP processors, Pentium 2 computer, ADSL telemetry 
transceiver, 300 VDC to 48/12/5 VDC power supplies 
iv) Pitch/Roll sensor 

b) A shipboard interface unit (SIU) that provides 300 VDC power to fish and the ADSL 
telemetry transceiver, hardware and software diagnostics, and an Ethernet output. There 
is a Pentium host. 

c) A topside Pentium processor with an ethernet input from the SIU. This performs the 
following 

i) Subbottom image display during acquisition and playback 
ii) Navigation interface 
iii) Seg-Y storage of subbottom and navigation data 

Prior to all cruises, the system undergoes a thorough evaluation of all components, cables, 
connectors and electronics for any signs of corrosion, wear and/or damage. Acoustic tests and 
calibration are performed to confirm system performance meets manufactures’ specifications. 
The 512i Edgetech CHIRP system is fully compliant with Edgetech stated capabilities and 
specifications. 
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Edgetech 4200 Sidescan Sonar: 
The Edgetech 4200 sidescan sonar is operated and owned by Scripps Institution of 
Oceanography and has been thoroughly checked, tested and calibrated according to the 
manufacturer’s recommended procedures. The system is also sent back to Edgetech regularly to 
ensure the acoustic transducers are calibrated and perform to manufactures’ specifications as 
well as upgrades to topside software and hardware. 

Prior to all cruises, the system undergoes a thorough evaluation of all components, cables, 
connectors and electronics for any signs of corrosion, wear and/or damage. Acoustic tests and 
calibration are performed to confirm system performance meets manufactures’ specifications. 
The Edgetech 4200 system is fully compliant with Edgetech stated capabilities and 
specifications. 

RESON 7125 multibeam bathymetry sonar: 

The RESON 7125 multibeam bathymetry sonar is operated and owned by Scripps Institution of 
Oceanography and has been thoroughly checked, tested and calibrated according to the 
manufacturer’s recommended procedures. The system is also checked by RESON technicians 
regularly to ensure the acoustic transducers are calibrated and perform to manufacturers’ 
specifications as well as upgrades to topside software and hardware. 

Prior to all cruises, the system undergoes a thorough evaluation of all components, cables, 
connectors and electronics for any signs of corrosion, wear and/or damage. Acoustic tests and 
calibration are performed to confirm system performance meets manufactures’ specifications. 
The RESON 7125 multibeam bathymetry system is fully compliant with RESON stated 
capabilities and specifications. 



66 VANNIAR 

4% 

Fres ter cooling by centrifugal fres ter pump and

C nte w w

E IMO T e

MARINE DIESEL ENGINES 

6LY2A-UTP / STP Series 
 6LY2A-UTP 6LY2A-STP 

Configuration 4-stroke, vertical, water-cooled diesel engine 

Maximum output at crankshaft   *  324 kW (440mhp) @3300 rpm

 ** 272 kW (370mhp) @3300 rpm ** 315 kW (427mhp) @3300 rpm 

Displacement 5.813 ltrL [354 cu in] 

Bore x stroke 106 mm x 110 mm [4.17 in x 4.33 in] 

Cylinders 6 In-lineIn-line 

Combustion system Direct injection 

Aspiration Turbocharged with watercooled turbine housing 

Starting system Electric starting 12V - 3 kW 

Alternator 12V - 80A 

Cooling system h wa h waFresh water cooling by centrifugal fresh water pump and 

rubber impeller seawater pump 
 rubber impeller seawater pump 
Lubrication system Enclosed, forced lubricating system 

Direction of rotation [crankshaft] ou r clock ise vie ed from sternCounterclockwise viewed from stern 

Dry weight without gear 535 kg [1179 lbs] 

nvironmentalEmission compliance EU: RCD 1 i r2IMO Tier 2 EMC 

Engine mounting Rubber type flexible mounting 

NOTE: 
1 kW = 1.3596 mhp 
* Fuel temperature 25°C Fuel gravity 860g/litter [ISO 3046-1], fuel density at 15°C: 860g/litter 
** Fuel temperature 40°C Fuel gravity 840g/litter [ISO 8665: 2006], fuel density at 15°C: 840g/litter 
Technical data is according to ISO 8665: 2006/3046-1 

DIMENSIONS 

Rear view Right side viewRear view Right side view 

6LY2A-UTP / STP (with KMH61A Marine Gearbox) 
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Following gears are available: ZF80A (down angle) reduction ratio: 1.567, 1.750, 1.962, 2.500 

MG5050A (down angle) reduction ratio: 1.12, 1.26, 1.50, 1.80, 2.04, 2.50 
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Maximum Output Power 
at crankshaft 

Maximum Output Power 
at propeller shaft 

Propellor power curve 
(At calculated propeller load exp.3.0) 

Maximum output at crankshaft 

Maximum output 
at prop shaft 

Propeller power curve 

PERFORMANCE CURVES 
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6LY2A-STP 
Power Torque Fuel Consumption
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MARINE GEARS / DRIVE*INE G RS / D IV

KMH61A [down angle 8°]Model KMH60A

Hydraulically actuated multi-disc clucth 

Dry weight

Type 

77 kg [170 lbs]Dry weight** 58 kg [128 lbs]
Reduction Ratio [fwd/rev]Reduction ratio [fwd/asn] 1.55/1.55 2.04/2.04 2.43/2.43 

opeller speed [fwd/asn]Propeller speed [fwd/rev] 2000/2000 1520/1520 1276/1276 

Direction of rotation Clockwise & Counterclockwise 
Clockwise or Counterclockwise

(viewed from stern)[propeller shaft - fwd] viewed from stern 

Dry weight engine and gear/driveDry weight engine and gear/drive** 612 kg [1349 lbs]593 kg [1305 lbs]

Length engine and gear/drive 1310 mm [51 in] 

* Other marine gearboxes and confgurations available upon request. Contact your local supplier for more information. 

** Dry weight including cooler, brackets & damper disk. 

INSTRUMENT PANELS 

New B-type Panel New C-type Panel New D-type Panel 
1 2 3 4 abt.120 4-1 4-2 3 1-4 
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Function 

1-Switch unit 3-Tachometer with hour meter 

1-1 Key switch [starter switch] 4-Sub meter unit 
1-2 Engine stop switch 4-1 L.O. pressure meter 
1-3 Alarm buzzer [C.W. Temp., L.O. Pressure] 4-2 C.W. Temperature meter 
1-4 Alarm buzzer stop switch 4-3 Boost meter [turbo] 
1-5 Illumination switch for meters 5-Quartz clock 

2-Alarm lamp unit 
2-1 Battery not charging 

2-2 C.W. high temperature 

2-3 L.O. low pressure 

2-4 Sea water flow 

2-5 C.W. level for fresh water tank 

2-6 Boost pressure high 
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Optional accessoriesStandard engine package i al ac esories 
• Sensor for various panels • Flexible mounts 
• Exhaust/water mixing elbow [L-type] • Fuel water separator 
• Alternator 12V - 80A • High-riser/water mixing elbow [instead of L-elbow] 

• Sensor for VDO instrument panels 
• Analog [new B-type, new C-type and new D-type] instrument panels 
• Control heads 
• Lub oil evacuation pump 
• Dipstick for opposite side 

NOTE: All data subject to change without notice. Text and illustrations are not binding. • SOLAS Kit 
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