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Technical Area: Environmental Hazards

BACKGROUND:  COASTAL INUNDATION AND SEA-LEVEL RISE

The City’s Data Requests, Set 4 requested that the applicant provide additional information
related to sea level rise, tsunami, and other coastal hazards which threaten the Puente site.  On
January 4, 2016, the applicant submitted responses to these requests.  The following data
requests seek additional information and clarification regarding the applicant’s responses to the
City’s data requests for the environmental hazards analysis.

DATA REQUEST

Table 83-1 contains eight years of dredge data for Ventura Harbor (2008-2015) that95.
was obtained “from personal communication[s] with the U.S. Army Corps of
Engineers.”  That table also lists 11 years of dredge data for Channel Islands
Harbor (2005-2015) as “not available.”  Please describe the efforts that the
applicant has undertaken to obtain the 11 years of missing dredge data for
Channel Islands Harbor.  If this data is also available through personal
communications with the U.S. Army Corps of Engineers, please provide the data.

RESPONSE

As requested, Applicant recently contacted the United States Army Corps of Engineers (see
Appendix 95-1).  Additional dredging data for the 11 years requested (2005-2015) for Channel
Islands Harbor is summarized below in Table 95-1.

Table 95-1
Volume of Material Dredged from Channel Island Harbors (2005–2015)

Year1
Volume Dredged from Channel Islands Harbor2

(cubic yards)
2005 2,141,000
2006 0
2007 1,171,000
2008 0
2009 2,198,000
2010 0
2011 969,000
2012 0
2013 600,000
2014 0
2015 2,369,000

Notes:
1 The dredging volume data from Patsch and Griggs, 2007 presented in Table 83-1 appears

to have been reported in water years, not calendar years; therefore, the 2005-2015 data
provided by USACE and summarized in this table have been provided on a water year basis
for consistency with Table 83-1.

2 Channel Island Harbor dredging volumes for 2005-2015 from personal communication with
the USACE (see Appendix 95-1).

USACE = United States Army Corps of Engineers
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DATA REQUEST

Some of the figures included in the applicant’s data responses still lack96.
information that is needed to interpret these figures.  For instance, it is not clear
the date that the LIDAR data was collected.  Previous responses to this data
request have referred to the 2013 merged LIDAR however this is the date of the
data product, not the date of collection.  In addition, while the image in Figure 54-2
contains elevation contours, those contours stop before the right-hand edge of
the image.  Consequently, the image lacks full elevation contours for either the
project site or even the crest of the dunes.  Please reproduce Figure 54-2 with a
full set of elevation contours for the entire image.  Please also reproduce
Figure 49-3 with a legend.

RESPONSE

Applicant does not have any additional information on the Light Detection and Ranging (LiDAR)
data other than what has been submitted to date.  The data and metadata can be obtained at
the National Oceanic and Atmospheric Administration’s (NOAA’s) Digital Coast web site,
available online at:  https://coast.noaa.gov/dataviewer/index.html?action=advsearch&qType=
in&qFld=ID&qVal=2612 (most recently accessed on March 29, 2016).

The intent of Figure 54-2 was to show the contours of the beach.  However, to be responsive to
this Data Request, please see revised Figure 54-2 with the contours extended toward the east.

Figure 49-3 shows the locations of the three canal profiles shown on the graph in Figure 49-2.
Please see revised Figure 49-3 with a legend added.
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DATA REQUEST

The applicant’s response to City Data Request 87 references the Komar et al.97.
(1999) method for calculating wave run up.  Please provide any and all
calculations, including but not limited to calculations using the Komar et al. (1999)
method, that the applicant or its consultants have performed to calculate wave run
up on beach in front of the Puente site.

RESPONSE

The response to City of Oxnard Data Request 93 provides details on the calculations of runup
using the method described in Komar et al. (1999).  Appendix 97-1 provides a more detailed
explanation of the calculations.
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DATA REQUEST

The applicant’s response to City Data Request 88 states that the active portion of98.
Mandalay beach is “modified by flow from the Mandalay Generating Station [MGS]
outfall.”  Please describe how the beach is modified by the outfall flow.  Please
include all data and ground photographs (with date and time stamps) used in
formulating the response to this data request.

RESPONSE

Due to sand accumulation on the beach, discharge from the Mandalay Generating Station
(MGS) can become obstructed, which can result in ponding and a flow path toward the south or
north.  This can be seen in the photographs submitted with Applicant’s responses to Data
Requests.

A large volume of sediment is transported down Mandalay Beach, with the dominant direction of
transport running from the north to the south.  Data provided in several previous responses to
Data Requests on the volume of sediment transported on Mandalay Beach indicate that about
1 million cubic yards per year on average is transported between the Santa Clara River mouth
and Channel Islands Harbor (see responses to City of Oxnard Data Requests 83 and 95).  This
sediment builds up in front of the MGS outfall when it is not operating.  In the absence of sand
removal, the discharge from the MGS outfall is not large enough to erode a direct path through
the built up sand to the ocean, and the outflow is diverted primarily to the south and occasionally
to the north.  The discharge flows south (or north) until it can erode a path to the ocean.  The
path eroded by the flow results in a “depression” in the beach, an area where the beach is
higher towards the ocean.  The depression can be seen in the beach profiles previously
provided in response to City of Oxnard Data Request 87 (see Figure 87-4, where the
depression is located between stations about 1500 and 1800).

Applicant has annotated several aerial photographs previously provided showing where the
beach has been modified by the MGS outflow.  Figure 98-1 is the 2012 aerial photograph from
the Application for Certification (AFC), Appendix N-2.  The figure shows the locations where the
beach has been modified by the MGS outflow.  Figure 98-2 shows an aerial photograph from
April 19, 2013 (previously submitted with Applicant’s response to City of Oxnard’s Data
Request 90), also showing the flow going south and remnant ponded water to the north,
possibly from a previous instance of the flow going north.  Figure 98-3, from January 14, 2014,
again shows the flow going south.

The shutdown of MGS Units 1 and 2 by the end of 2020 will result in a substantial reduction of
MGS’ wastewater discharge associated with the once-through cooling system.  Remaining
discharges from MGS will primarily be intermittent maintenance-associated flow from the
circulation pumps, Unit 3 bearing cooling water and stormwater.  These flows will be
intermittent.  Discharges from the Puente Power Project (P3) will also be minimal and
infrequent.  The future discharges from MGS and P3 will not have as great an effect on the
beach as the current discharge from MGS Units 1 and 2.  In the future, after MGS Units 1 and 2
are shut down, the beach will look more natural, similar to the beach characteristics south of the
plant.  NRG will continue its sand management program, as needed, to maintain a direct
connection to the ocean (see response to California Energy Commission [CEC] Data
Request 75).
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DATA REQUEST

The applicant’s response to City Data Request 89 refers to photographs contained99.
in Appendices 64-l and 90-1.  Please provide the date and if available timestamps
for these photographs as well as any available information about the tide and
wave conditions at the date and time that these photographs were taken.

RESPONSE

The photographs included in Appendices 64-1 and 90-1 are dated, but the timestamps are
unknown; therefore, the tidal conditions for the day of the photograph are provided in Table 99-1.
Tidal information for the tide station at Santa Barbara (nearest station to Project site) is
unavailable before 2005; therefore, the tidal data from the tide station at Santa Monica were used
from 1987 to present.  Prior to 1987, no nearby tidal gage data are available; therefore, the
predicted tide from the program WXTide32 (available online at:  http://wxtide32.com/) was used.
As shown on Figure 99-1, the tidal prediction from WXTide32, when compared to the observed
tide at Santa Monica for January 11, 1987, through January 14, 1987, provides similar results.

Wave conditions for the day the photos were taken are provided in Table 99-1 for the dates
available.  Data on wave conditions were obtained from the National Data Buoy Center for buoy
Station 46053, East Santa Barbara, located about 12 nautical miles southwest of Santa
Barbara.  The depth of water at the buoy location is about 427 meters.

Table 99-1
Tidal Conditions for Date of Aerial Photographs Provided in Appendices 64-1 and 90-1

Photo Date
Date and Time for

Tide

Tidal
Elevation

(feet)
(MLLW) Tide Stage

Average
Significant

Wave
Height
(feet)

Average
wave

period
(seconds)

5/16/781 3.51 8.1
5/16/78 00:06 2.2 HL
5/16/78 5:15 3.4 LH

5/16/78 11:52 0.8 LL
5/16/78 18:36 4.3 HH

6/15/19811

6/15/1981 3:32 -0.1 LL
6/15/1981 9:42 3.5 LH
6/15/1981 14:35 1.9 HL
6/15/1981 20:47 5.7 HH

1/11/19841

1/11/1984 3:36 4.2 HH
1/11/1984 10:40 2.1 HL
1/11/1984 15:36 2.8 LH
1/11/1984 21:14 1.8 LL
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Table 99-1
Tidal Conditions for Date of Aerial Photographs Provided in Appendices 64-1 and 90-1

(Continued)

Photo Date
Date and Time for

Tide

Tidal
Elevation

(feet)
(MLLW) Tide Stage

Average
Significant

Wave
Height
(feet)

Average
wave

period(s)
1/12/19872

1/12/1987 0:36 2.605 HL
1/12/1987 7:18 5.745 HH
1/12/1987 14:36 -0.676 LL
1/12/1987 21:24 3.527 LH

5/23/19892

5/23/1989 6:00 -0.764 LL
5/23/1989 13:00 3.054 LH
5/23/1989 16:30 2.507 HL
5/23/1989 23:06 5.574 HH

9/19/19922

9/19/92 5:18 3.255 LH
9/19/92 8:54 3.107 HL

9/19/92 15:06 5.056 HH
9/19/92 23:42 0.735 LL

11/30/19942 3.51 8.1
11/30/1994 0:06 1.325 HL
11/30/1994 6:18 6.417 HH

11/30/1994 13:24 -0.633 LL
11/30/1994 19:36 4.245 LH

10/7/19992 4.74 5.8
10/7/1999 2:48 -0.154 LL
10/7/1999 9:06 5.203 LH
10/7/1999 14:54 0.735 HL
10/7/1999 21:00 5.443 HH
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Table 99-1
Tidal Conditions for Date of Aerial Photographs Provided in Appendices 64-1 and 90-1

(Continued)

Photo Date
Date and Time for

Tide

Tidal
Elevation

(feet)
(MLLW) Tide Stage

Average
Significant

Wave
Height
(feet)

Average
wave

period(s)
7/23/20022 3.35 4.3

7/23/2002 4:00 -1.007 LL
7/23/2002 10:36 4.088 LH
7/23/2002 15:12 2.395 HL
7/23/2002 21:24 6.591 HH

4/19/20132 3.41 5.32
4/19/13 4:48 3.619 LH

4/19/13 11:48 0.558 LL
4/19/13 18:48 3.914 HH
4/20/13 0:18 2.142 HL

Notes:
1 Tide from tide prediction program, WXTide32, Version 4.7 February 2007.  Station Ventura (reference station Los Angeles, CA)
2 Tide from NOAA station Santa Monica #9410840
3 Tide stage:

HH = higher high
LH = lower high
HL = higher low
LL = lower low

MLLW = mean lower low water
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Technical Area: Land Use and Agriculture

BACKGROUND:  COASTAL LAND USE

AFC Section 4.6 states that the applicant plans to use the existing outfall at the Mandalay
Generating Station to discharge process wastewater from the Puente facility.  See AFC at
4.6-13.  Water discharged from the outfall currently crosses the beach in front of the Mandalay
site, including public tidelands within the jurisdiction of the California State Lands Commission.

DATA REQUEST

Please provide a copy of any lease and all other entitlements held by the applicant100.
that permit the applicant to use the existing outfall at Mandalay Generating Station
or otherwise discharge wastewater onto public tidelands.

RESPONSE

As explained in Applicant’s response to CEC Data Request 75 (see Docket # TN 210302), the
existing MGS outfall structure is located on land owned by NRG.  Because the MGS outfall
structure is not on State Lands, no lease is required.

The facility’s National Pollutant Discharge Elimination System (NPDES) (LARWQCB, 2015)
permit authorizes the discharge of wastewater to the ocean; therefore, no lease or entitlement
agreements are required.  Furthermore, the plant has obtained grading permits, and will
continue to do so, when necessary to do maintenance or sand management on the beach.

Reference

LARWQCB (Los Angeles Regional Water Quality Control Board), 2015.  CA0001180 Order
No. R4-2015-0201.  Waste Discharge Requirements for the NRG California South LLP
Mandalay Generating Station.  Available online at:  http://www.waterboards.ca.gov/losangeles/
board_decisions/adopted_orders/year.shtml.
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Technical Area: Wastewater

BACKGROUND

During the 2015/16 winter season, sand has accumulated and blocked the existing outfall and
associated discharge channel at the Mandalay Generating Station.  NRG has sought
emergency sand management permits from the Coastal Commission to remove this sand.  NRG
is proposing to continue using the existing outfall to discharge wastewater from the proposed
Puente facility.

DATA REQUEST

After the Puente facility is constructed, how often and when does NRG project101.
that it will discharge water through the outfall at Mandalay Generating Station?
Can NRG operate Puente if it is unable to discharge wastewater through this
outfall due to sand accumulation or another factor? If yes, how long can Puente
operate without discharging wastewater?

RESPONSE

P3 will be a peaking facility that will be dispatched and used only when needed.  Process
wastewater will include softener regeneration waste, reverse osmosis concentrate, and
evaporative cooler blowdown.  P3 will discharge process wastewater and stormwater to the
existing MGS retention basins and reuse that water to the extent possible.  What is not reused
will be discharged in accordance with MGS’ existing Waste Discharge Requirements Order
No. R4-2015-0201, NPDES No. CA0001180, Effective Date:  2016-01-01 (LARWQCB, 2015).

The estimated maximum daily discharge for P3 is approximately 0.036 million gallons per day
(mgd), which will be substantially less than the permitted maximum discharge flows of
255.3 mgd for MGS (i.e., 255 mgd for once-through cooling water and 0.3 mgd for other
miscellaneous wastewater discharges, which includes discharge from MGS Unit 3).

The project has been designed to use a very small amount of water, less than 20 acre-feet per
year.  Evaporative coolers will be used occasionally (i.e., when ambient temperatures exceed
59 degrees Fahrenheit and the unit is operating at base load) for power augmentation.  In
addition, the project includes backup water storage.  Service water will be stored on site in an
existing 445,000-gallon service water tank that has sufficient capacity for 102 hours of operation
at base-load peak demand.  In addition, each of the two demineralized water storage tanks
provides sufficient capacity for approximately 96 hours of peak-load operation, with evaporative
cooling that would coincide with an outage of the water treatment system.

Stormwater runoff from approximately 3 acres of the P3 site will be managed and reused, to the
extent possible, to offset potable water use and reduce stormwater discharge.  Preliminary
calculations (see AFC Appendix A-7) indicate that the North and South Basins could contain the
stormwater runoff from the entire site for a 2-year, 24-hour storm event (approximately 2.5 acre-
feet).  The amount of stormwater to be collected from the P3 site for reuse on an annual basis
will depend on the timing, the amount of rainfall, and the operation of the basins; the preliminary
estimate, based on annual rainfall, suggests that up to 80,000 gallons could be collected for
reuse annually.

Operation of P3 is not dependent on the ability to discharge; because P3 has onsite storage, it
can operate without needing to discharge wastewater.  As needed, NRG will continue its sand
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management outside the outfall riprap to enable discharge in accordance with NRG’s NPDES
permit.

References

LARWQCB (Los Angeles Regional Water Quality Control Board), 2015.  CA0001180 Order
No. R4-2015-0201.  Waste Discharge Requirements for the NRG California South LLP
Mandalay Generating Station.  Available online at:  http://www.waterboards.ca.gov/losangeles/
board_decisions/adopted_orders/year.shtml.
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DATA REQUEST

How many days during the 2015/16 winter season has the Mandalay Generating102.
Station been unable to operate because the outfall and/or discharge channel was
filled with sand? How many times has NRG removed sand from the channel or
outfall in the past six months?

RESPONSE

MGS has not experienced any restrictions or forced outages due to the outfall and/or discharge
channel being temporarily obstructed by sand.  In the past 6 months, sand removal has
occurred on two occasions to restore flow connectivity to the ocean.
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DATA REQUEST

What is the current physical condition of the Mandalay Generating Station103.
outfall’s concrete, revetment, and fencing? Is it scheduled for repair in the
foreseeable future? How often and to what extent does the outfall need to be
repaired and/or rebuilt?

RESPONSE

The concrete outfall structure has some visible deterioration; however, the structure remains
safe and functional.  Over the past 30 years, the structure has undergone minor patch repairs
and replacement of concrete.  Only minor repairs on an as-needed basis have been made to
the revetment and fencing.  Major repairs to the outfall are not scheduled or anticipated for the
foreseeable future.  In general, the MGS outfall structure is observed weekly and inspected
approximately every 5 years.
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Figure 99-1 Comparison between Tidal Elevation at Ventura from the WXTide32 program and the 
Observed Tide at the NOAA Santa Monica Tide Station #940840 
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FIGURE 99-1

COMPARISON BETWEEN PREDICTED AND 
OBSERVED TIDAL ELEVATIONS

Notes:
1.  Predicted tidal elevation at Ventura based on the WXTide32 program.
2.  Observed tidal elevation from the NOAA Santa Monica Tide Station #940840.
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APPENDIX 95-1
CHANNEL ISLANDS HARBOR DREDGING CORRESPONDENCE



1

Bayer, Kelly

From: Ryan, Joseph A SPL <Joseph.A.Ryan@usace.army.mil>
Sent: Monday, March 21, 2016 1:38 PM
To: Bayer, Kelly
Cc: Cole, Jeffrey C SPL
Subject: FW: Dredging records for Channel Harbor Islands
Attachments: Table 83_1.docx; Channel Is. & Hueneme Dredging History 1960-2015.pdf

Kelly, 
 
See attached Channel Islands Harbor dredge history. 
 
 
Joe Ryan 
Corps of Engineers – Los Angeles District. 
Coastal Engineering Section. 
(213) 452‐3679 
joseph.a.ryan@usace.army.mil 
 
 

From: Bayer, Kelly [mailto:kelly.bayer@aecom.com]  
Sent: Monday, March 21, 2016 1:07 PM 
To: Cole, Jeffrey C SPL <Jeffrey.C.Cole@usace.army.mil>; Ryan, Joseph A SPL <Joseph.A.Ryan@usace.army.mil> 
Subject: [EXTERNAL] Dredging records for Channel Harbor Islands 
 
Jeff and Joe, 
 
I previously contacted you regarding dredge volume records for Ventura Harbor. Similarly, I am looking for dredge 
volume data for Channels Harbor Islands. We were able to obtain some information from other sources (see center 
column in attached table). Would you be able to provide volumes for any year the Channels Harbor Islands was dredged 
where we don’t presently have a volume in the table (since 2005)? 
 
Please feel free to call if you have any questions. 
 
Kelly Bayer  
Senior Environmental Planner 
AECOM (URS Corporation is now part of AECOM) 
Post Montgomery Center 
One Montgomery Street, Suite 900 
San Francisco, CA 94104 
Main: (415) 896‐5858 
Direct: (415) 243‐3840 
kelly.bayer@aecom.com 
 
 
This e-mail and any attachments contain AECOM confidential information that may be proprietary or privileged. 
If you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use any of this information and you 
should destroy the e-mail and any attachments or copies. 
 



16-Mar-15

DRAFT
 Corps of Engineers - Los Angeles District

 

Pay Volume Volume

Start End Dredged Placed at Contractor Notes
cubic yards Hueneme Beach

(cubic yards)
16 Jan-91 Mar-91 1,430,000 1,230,000 * Western Pacific Dredging
 

17 Dec-92 Feb-93 1,112,000 910,000 * Maintenance - Manson

18 Sep-94 Nov-94 875,000 675,000 * Maintenance - Manson First Cycle
19 Sep-96 Nov-96 1,338,000 1,140,000 * Maintenance - Manson Second Cycle
20 Jan-98 Apr-98 1,609,000 1,400,000 * Emergency Dredging - Manson Out of Cycle
21 Dec-98 Mar-99 1,117,000 920,000 * Maintenance - Manson Third Cycle
 

22 Oct-00 Nov-00 1,236,000 986,000 Maintenance - Manson First Cycle
23 Sep-02 Nov-02 2,062,000 1,915,000 Maintenance - Manson Second Cycle
24 Oct-04 Dec-04 2,141,000 1,910,000 Maintenance - Manson Third Cycle

25 Dec-06 Jan-07 1,171,000 1,171,000 Maintenance - Manson First Cycle
26 Sep-08 Feb-09 2,198,000 2,000,000 Maintenance - Manson Second Cycle
27 Dec-10 Jan-11 969,000 732,000 Maintenance - Manson Third Cycle

28 Jan-13 Feb-13 600,000 400,000 Maintenance - Manson First Cycle
29 Oct-14 Jan-15 2,369,000 2,170,000 Maintenance - Manson Second Cycle

TOTAL 20,227,000 17,559,000  
     

 

Volume Volume

Start End Dredged Placed at Contractor Area Dredged
(cubic yards) Hueneme Beach

(cubic yards)
Nov-90 Jan-91 200,000 200,000 Western Pacific Dredging Port Hueneme Channel

      
Feb-99 Mar-99 68,000 68,000 Maintenance - Manson Port Hueneme Channel

Dec-04 Dec-04 27,500 27,500 Maintenance - Manson Port Hueneme Channel

687,000 CAD Area 
288,000 Contaminated Areas
131,000 Entrance Channel

Notes: 
1.  Since 1992, Manson Construction has performed all of the maintenance dredging at Channel Islands and Port Hueneme.
2.  Since 1994, the maintenance dredging contracts have been for 3 dredge cycles.

3  Dec 2008 to June 2009 was the Port Hueneme Maintenance Dredging & Confined Aquatic Disposal  project.
   The 687,000 cubic yards of CAD material was placed on Hueneme Beach.  CAD = Confined Aquatic Disposal

4  Material dredged from Channel Islands Harbor that is not placed at Hueneme Beach is placed at Silver Strand Beach.
5 1991 to 1999, it was assumed that 200,000 cy placed at Silver Strand for each dredge event, and remainder placed on Hueneme.

Channel Islands Harbor Dredging History  1990 - 2015

Port Hueneme Harbor Dredging History  1990 - 2013

 Dec-08 to June -09 Manson818,000

Joe Ryan  (213) 452-3679
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1 

 

Appendix 97-1 
Calculation of Dune Erosion 

 
The response to City of Oxnard Data Request 93 provides details on the calculations of runup 
using the method described in Komar et al. (1999).  Below is a more detailed explanation of the 
calculations.  As described in Applicant’s responses to City of Oxnard Data Requests 54 and 
93, the Monte Carlo method was used to estimate the probability of erosion of the dunes.  
Though average or frequent occurrences can be estimated with a relatively small number of 
simulations (e.g., several hundred) the probability of extreme events occurring requires a larger 
number of simulations (e.g., extreme large wave with long period occurs during an extreme 
tide).  Eleven thousand Monte Carlo runs were performed to estimate the probability of different 
levels of erosion. Table 97-1 provides the first 40-values generated by the Monte Carlo analysis. 
These are representative of the type of inputs generated by the Monte Carlo method and show 
how the calculation was conducted.  Following is an explanation of the calculation used for each 
column in Table 97-1.  

Column 1:  Random number between 0 and 1 representing the probability, P, of extreme tidal 
elevation being equaled or exceeded. 

Column 2: Extreme tidal elevation associated with probability generated in Column 1.  Extreme 
tidal elevation was calculated using a rearranged probability equation provided in the response 
to Data Request 93.  The rearranged equation solving for tide and wave period  is: 

  Tide or wave period  = µ +σ((-ln(P))-ξ-1)/ξ   

Since wave height is a zero value for the shape parameter the equation is slightly different: 

  Wave height = µ -σln(-ln(P))     

The parameters used in these equations are listed in Table 97-2, and were developed based on 
data collected at the Santa Barbara tide gage for tide and Seymour (1996) for wave height and 
period. Figure 97-1 shows the probability distribution for extreme tidal elevation based on data 
collected at the Santa Barbara tide gage.  Return periods for various extreme tidal elevations 
were previously provided in Figure 47-1 in response to Data Request 47. Note:  A different 
probability was used for tidal elevation, wave height and wave period, as the data indicated that 
extreme values for these parameters are independent. 

Column 3: Random number between 0 and 1 representing the probability, P, of extreme wave 
height being equaled or exceeded. 

Column 4: Extreme wave height associated with probability generated in Column 3.  Wave 
height was calculated using the rearranged expression of the probability equation, as shown in 
the equation provided for Column 2. Figure 47-2 shows the probability distribution for extreme 
wave height. Parameters of the distribution are provided in Table 97-2.   

Column 5: Random number between 0 and 1 representing the probability, P, of extreme wave 
period being equaled or exceeded. 

Column 6: Extreme wave period associated with probability in column 5.  Wave period was 
calculated using a rearranged expression of the probability equation, as shown in the equation 
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for Column 2. Figure 97-2 shows the probability distribution for extreme wave period. 
Parameters of the distribution are provided in Table 97-2.   

Column 7: Calculation of wave length using column 6 and the relationship under Step 5 in 
response to Data Request 93. 

Columns 8 and 9:  The wave runup was calculated using the relationships provided under Step 
6 in the response to Data Request 93. An average slope of 0.024 was used to calculate wave 
runup.  This is the average of Profiles 1 through 5 for the profiles provided in Figures 87-1 
through 87-6 (see response to Data Request 87).  

Column 10: The total water level is the tidal elevation plus the wave runup (Column 2 plus 
Column 8). 

Column 11:  Probability of the extreme tide, wave height, and wave period all occurring in the 
same year. It was calculated as (1- Column 1)*(1- Column 3)*(1-Column 5). This calculation is 
conservative, as the probability of the extreme tide, wave and period occurring at the same time 
would be much lower.  Even if the extreme tide and extreme wave or period were to occur only 
6 hours apart, the runup would be much less than predicted in Table 97-1. 

Column 12: Annual return period for the probability in Column 11, equal to the inverse of the 
probability listed in Column 11. 

Columns 13-18:  Calculation of dune erosion using the Komar method, which is described in 
response to Data Request 54 and shown in Figure 54-1.  Below the column number is the slope 
of the line used in the calculation and the assumed elevation of the toe of the dune. The Komar 
method is very sensitive to the elevation of the toe of the dune.  For the calculations shown in 
Table 97-1 the lowest possible elevation for the toe was assumed. This results in the maximum 
erosion estimate (often more than is physically possible).  If the actual elevation of the toe of the 
main dune body is used (about elevation 17 to 19 feet), the calculated erosion rate will be less 
than 20 feet for return periods less than 100 years.  Erosion rates greater than 100 feet would 
be associated with return periods of many thousands of years.  This is consistent with what has 
been observed, that is, there has been no noticeable erosion of the dunes in the 60 years of 
plant operation.  In fact, the dunes have expanded during the period of plant operation. 

Column 19: Average erosion rates for Profiles 3 through 5 (see response to City of Oxnard Data 
Request 87).  These are the profiles located along the Mandalay Generating Station (MGS) 
property.   

Column 20: Average erosion rates for all Profiles (profiles 1 through 6).  

References 
Komar, P.D., W. McDougal, J.J. Marra, and P. Ruggiero, 1999.  The Rational Analysis of 
Setback Distances:  Applications to the Oregon Coast.  Shore & Beach Vol. 67, No. 1, pp. 41 
49.  January.  Available online (for purchase) at:  
http://www.researchgate.net/publication/257921997_The_Rational_Analysis_of_Setback_Distan
ces_Applications_to_the_Oregon_Coast 

Seymour, R., 1996.  Wave Climate Variability in Southern California.  Journal of Waterway, 
Ports, Coastal and Ocean Engineering.  July/August.  pp:  182-186. Available online at: 
http://ascelibrary.org/doi/10.1061/%28ASCE%290733-
950X%281996%29122%3A4%28182%29 
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Table 97-2 
Parameters used in the GEV Distributions1 

Parameter Location (μ) Scale (σ) Shape (ξ) 

Tide 7.096 0.179 -0.772 

Wave Height 5.558 0.985 0.000 

Wave Period 17.389 2.311 -0.272 

Notes: 

1. See response to City of Oxnard Data Request 93 for relationship between parameters. 

 

 

 



Puente Power Project (15-AFC-1) Response to Data Request 97
Responses to City of Oxnard Data Requests Set 5 (Amended) Environmental Hazards

Figure 97-1 Probability distribution for Annual Maximum tide based on tide data measured at 
Santa Barbara

Table 97-2 Parameters used in the GEV distributions (see response to DR-93 for 
relationship)

Parameter Location (μ) Scale (σ) Shape (ξ)

Tide 7.096 0.179 -0.772

Wave Height 5.558 0.985 0.000

Wave Period 17.389 2.311 -0.272
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FIGURE 97-1

PROBABILITY DISTRIBUTION 
FOR ANNUAL MAXIMUM TIDE

Note:
Probability distribution for annual maximum tide based on tide data measured at Santa Barbara



Puente Power Project (15-AFC-1) Response to Data Request 97
Responses to City of Oxnard Data Requests Set 5 (Amended) Environmental Hazards

Figure 97-2 Probability Distribution for Annual Maximum wave period based on wave data found 
in Seymour (1996)
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FIGURE 97-2

PROBABILITY DISTRIBUTION 
FOR ANNUAL MAXIMUM WAVE PERIOD

Note:
Probability distribution for annual maximum wave period based on wave data found in Seymour (1996)
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