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EXECUTIVE SUMMARY 

 
Coastal Resources Management, Inc. (CRM) conducted eelgrass habitat mapping surveys 
and underwater light intensity studies at 2218 and 2222 Channel Road, Newport Beach, 
California.  Eelgrass surveys and underwater light studies were conducted between July 
and September 2010, and eelgrass habitat mapping surveys were again conducted on 22 
May, 2012 to update the previous survey results.   The purpose of the investigation was to 
determine the potential effects of proposed dock removal and dock replacement projects 
at 2218 and 2222 Channel Road. Based on the field studies and project design plans, 
CRM prepared a project environmental assessment and draft mitigation options to avoid 
and reduce potential project impacts on eelgrass resources.  The results of this report are 
presented below 
 
 The dock construction project at 2218 Channel Road will have no effect on 

biological resources as a result of significant dock redesign to avoid eelgrass 
habitat and the inclusion of grated deck panels on the gangway and pier, and 
dock. Based on underwater light studies, the implementation of this Best 
Management Practice (BMP) substantially increases the amount of light beneath 
these structures compared to un-grated decking systems and increases the 
potential for future growth of eelgrass into this unvegetated area.  Grating decking 
will also be placed on the floating dock which will allow 50% more light to 
penetrate beneath the dock compared to an un-grated dock system.   

 
 The proposed dock rebuild project at 2222 Channel Road will result in a direct 

loss of three square feet (sq ft) of eelgrass during construction due to the 
installation of a “T” pile to support the pier and two guide piles to support the 
floating dock.  Project BMPs were integrated into the project design to reduce 
potential impacts on eelgrass bed resources.   Grated decking on the pier and 
gangway will reduce potential shading effects on 171 sq ft of eelgrass habitat at 
depths between -2 and -3 ft Mean Lower Low Water (MLLW).   A total of 240 sq 
ft of eelgrass will be shaded by the floating dock at depths greater than -5 ft 
MLLW.  Grating decking may also placed on the dock, which will cover 50% of 
the dock area, has a potential to reduce the amount of habitat loss due to shading 
impacts. 

 
 Pre-and-post construction monitoring surveys will determine the amount of 

eelgrass to be mitigated as a consequence of direct construction impacts and 
shading impacts.  Two-year post construction monitoring surveys will be 
implemented to determine losses due to shading impacts. 

 
 An eelgrass protection plan is presented to reduce construction impacts on water 

quality and marine biological resources. 
 
 Options to mitigate the loss of eelgrass are presented, which will be refined based 

on the results of pre-and-post construction monitoring surveys.    
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1.0  INTRODUCTION AND PURPOSE 
 
Coastal Resources Management, Inc. was retained by John Abell, of Newport Beach, 
California to conduct marine biological field surveys, prepare an impact assessment report, 
and a mitigation plan to avoid, reduce, or compensate for potential eelgrass habitat losses 
associated with the removal of a dock system at 2218 Channel Road, and the construction of 
two dock systems on recently subdivided portions of the 2222 Channel Road property (2218 
and 2222 Channel Road).   This report presents the results of marine biological surveys and 
underwater light intensity level surveys conducted between July and September 2010 and 
May 2012. These studies were conducted to identify potential impacts of the project on 
eelgrass bed resources, and prepare a draft mitigation plan to avoid, reduce, or compensate 
for potential eelgrass habitat losses associated with the proposed project.    
 
1.1  PROJECT BACKGROUND 
 
The project site is located at the northeastern tip of the Balboa Peninsula near the Newport 
Harbor Entrance Channel (Figures 1-3).  The site coordinates are 33o 35.89’ N, 117o 52.95’ 
W.   Two-story residences were recently constructed at 2218 and 2222 Channel Road.  A 
single, 12 foot-wide by 20 foot-long dock and gangway are located in front of the 2218 
residence (Figure 3).  
 
1.1.1  Project Description 
 
New residences were recently constructed on the 2218 and 2222 Channel Road properties. 
Each property will have new dock system. The dock systems are being designed by William 
Simpson and Associates, Inc. Shellmaker Inc. is the project contractor.  The dimensions of 
the existing dock system components at 2218 Channel Road and the new dock system 
components at 2218 and 2222 Channel Road are summarized in Table 1.  Plan views of the 
existing and proposed dock systems are shown in Figures 4-7.  
 
The project applicant has integrated state-of-the-art Best Management Practices (BMPs) 
in the construction of the docks to avoid and limit potential impacts to eelgrass.  For each 
platform type that has a potential to shade the bayfloor (pier, gangway, and floating dock) 
grated panels will be used as decking to allow for light to pass through the structures, 
reducing shading impacts, and providing light for eelgrass to grow beneath the grated 
structures.  The pier, gangway and the floating dock will be paneled with Globalgrid 
fiberglass mini-mesh grating, is 1-1/4" thick, fire retardant, colored light gray, and 
covered with extra fine grit (Figure 8).  The material is UV retardant.  The grating is 
manufactured by FRP Resource LLC, Arcadia, CA 91006.  A single concrete “T” piling 
will support each pier, while each dock will have two, 12-inch square concrete guide 
piles.    
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In concert with the use of the grated decking panels for to allow light to penetrate beneath 
these structures, the project applicant has to the greatest extent possible, designed and 
located the piers, gangways, and the floating docks so that they minimize impacts to 
eelgrass.   
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Figure 2.  Existing Dock, side view 

 

 
Figure 3.  Existing dock, front view 
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Table 1.  Components of Existing and Proposed Dock System 
 

Component Existing 2218 
Channel Road 

Proposed 2218 
Channel Road 

Proposed 2222 
Channel Road 

Pier 20’ x 5’ wood pier 
 
 

20’ x 8’ 6” wood 
frame 
Globalgrid 
fiberglass mini-
mesh grating, is 1-
1/4" thick, fire 
retardant,  colored 
light gray, and 
covered with extra 
fine grit 

20’ x 8” wood frame 
Globalgrid 
fiberglass mini-
mesh grating, is 1-
1/4" thick, fire 
retardant,  colored 
light gray, and 
covered with extra 
fine grit 

Gangway 24’ x 4’ wood pier 
 

4’ x 24’6”wood 
frame 
Globalgrid 
fiberglass mini-
mesh grating, is 1-
1/4" thick, fire 
retardant,  colored 
light gray, and 
covered with extra 
fine grit 

4’ x 24’ wood frame 
Globalgrid 
fiberglass mini-
mesh grating, is 1-
1/4" thick, fire 
retardant,  colored 
light gray, and 
covered with extra 
fine grit 

Floating Dock 20’ x 12’ wood dock 20’ x 12” wood 
Globalgrid 
fiberglass mini-
mesh grating, is 1-
1/4" thick, fire 
retardant,  colored 
light gray, and 
covered with extra 
fine grit’ wood 
 

20’ x 12’ wood 
Globalgrid 
fiberglass mini-
mesh grating, is 1-
1/4" thick, fire 
retardant,  colored 
light gray, and 
covered with extra 
fine grit 

Piling for Pier 16” sq pile (base) 
7’8” wide (top) 

16” sq concrete 
(base) 
7’8” wide concrete 
(top) 
 
 
 

16” sq concrete 
(base) 
7’8” wide concrete 
(top) 

Pilings for Dock Two, 12” sq concrete 
piles 

Two, 12” sq concrete 
piles 

Two, 12” sq concrete 
piles 
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Figure 4.  Plan View, Proposed 2218 Channel Road Dock System 
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Figure 5.   X-Section, Proposed 2218 Dock System 
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Figure 6.  Plan View, Proposed 2222 Channel Road Dock System 
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Figure 7.  X-Sect, Proposed 2222 Channel Road Dock System 
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Figure 8.    Example of GlobalGrid Decking.  Source: Globalgridecking.com 
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2.0  METHODS 
 
2.1 LIGHT-TEMPERATURE DATA LOGGERS 
 
In order to determine the amount of light under docks, gangways, and piers at the project 
site, CRM deployed a series of underwater data loggers to collect incidental light and 
temperature readings.  The purpose was to assess variations in illuminance on the 
bayfloor during maximum daily photoperiods (10 am to 2 pm) in unvegetated and 
vegetated eelgrass areas in the vicinity docks, gangways, and piers at the project site and 
beneath a grated gangway and pier structure at 2210 Channel Road using the same 
material proposed for the 2218 and 2222 Channel Road.   Water temperatures were also 
monitored along with light illuminance.    
 
Field Surveys.  CRM deployed a series of Onset Company Temperature and Light 
HOBO Pendant Data Loggers (Model UA-002-64; Figure 9) at eight locations in the 
immediate vicinity of the dock and gangway located at 2210 Channel Road and the dock 
and gangway located next door at 2222 Channel Road with the permission of the dock 
owners (Figure 10).  
 

 
Figure 9.  A HOBO Temperature and Light Pendant Data Logger That Measures Light 

Intensity (lumens per foot2) 
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Figure 10.  
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HOBO loggers were placed in tandem beneath the grated gangway at 2210 Channel Road 
(S1); in eelgrass beds immediately to the south of the 2210 dock (S2); beneath an dock at 
2222 Channel Road (S3); beneath a non-grated gangway at 2222 Channel Road (S4); in a 
deep section of an eelgrass bed on the south side of the 2222 Channel Road Dock  (S5);  
and an shallow water eelgrass bed inshore of the dock at 2222 Channel Road (S6).  
Replicated reference loggers were placed above water on the railing of a gangway (Air 
Reference) and one in-water, surface data logger was deployed 0.3 meters below the 
water’s surface (S7).   
 
At each station, the loggers were placed in a north-south orientation (shore-parallel) 
approximately 1 meter apart (Figure 11).  Each was suspended one-meter above the 
bayfloor with heavy nylon fishing net repair twine attached to a two-meter long section of 
anchor chain. Depths at each station were recorded at the beginning of the logger 
deployment and standardized to Mean Lower Low Water (MLLW)  
 

 
Figure 11.  Tandem Underwater Data Loggers Deployed  
Within Eelgrass Beds at 2218 and 2222 Channel Road 

 
Data loggers were activated prior to deployment and set to log information at five-minute 
intervals continuously over the course of the survey.  Each data logger holds up to 28,000 
measurements. The data logger’s operating temperature range is 0 to 50 degrees C.  The 
unit is designed to measure total luminance in the range of 0-30,000 lumens/square foot 
(foot candles).  This measures illuminance over a broad spectrum of light wavelengths 
that is visible to the human eye that extends into the ultra violet and infrared wavelengths. 
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Illuminance (i.e., brightness or intensity) does not directly correspond to measurements of 
light energy.   The sensor is most useful for determining relative changes in illuminance 
rather than absolute values of intensity.  However, a general conversion between 
illuminance and light energy (photosynthetic photon flux (PPF) is 1 PPF= 5.1 lumens per 
square foot (full sunlight, solar noon, and a summer day). 
 
Once deployed, the data loggers were serviced twice a week during deployment by 
biologists using a fine brush to clean the logger and buoy surfaces of silt and fouling 
biota.   
 
Data Logger Data Reduction.   Data loggers were collected on 13 September 2010 and 
returned to the laboratory for computer downloading using a HOBO Waterproof Shuttle 
and Coupler and HOBOware Pro Software Version 2.60.  Data files were converted to 
Excel common-delineated files (csv) and exported into Excel file spreadsheets for each 
station.   For each logger, the data were sorted by day and time, and then all data between 
1000 and 1500 hours were exported into a separate data file.  This time frame represents 
the period of maximum solar exposure and photosynthetic activity and the time period of 
previous light-temperature studies in Newport Harbor by Coastal Resources 
Management, Inc., (2010).   These data were then used to calculate mean and standard 
deviations for illuminance values within the “in air” reference site, at a one-foot depth 
below the water surface (“surface”), at depths beneath the grated and ungrated gangways, 
and within eelgrass beds (“bottom”).  Data were averaged over the course of the logging 
period and summarized by station, and sampling level.  Percent light intensity was 
calculated for (1) “bottom” values compared to “in air” reference levels “bottom” values 
compared to “in water surface reference values 0.3 meters below the surface.  These data 
were then tabularized, and graphically presented. 

 
2.2  EELGRASS HABITAT MAPPING SURVEY METHODS 
 
Field Methods.  An underwater biological survey was conducted on 22 May, 2012 to 
map eelgrass vegetation seaward of the 2218 and 2222 Channel Road properties.   The 
survey was conducted by CRM marine biologists Rick Ware and CRM marine technician 
Robin Kohler between 1000 and 1300 hours.  An earlier survey was conducted at the 
project site by CRM on 30 July and August 26th, 2010 (CRM, unpublished data).  The 
May 2012 survey updates the results of the earlier survey.  
 
Eelgrass Mapping. The eelgrass mapping survey was conducted using Wide Area 
Augmentation System (WAAS) GPS (Global Positioning System) technology and a 
Thales Mobile Mapper GPS/GIS Unit to map eelgrass areas. A biologist in a kayak 
equipped with the GPS followed a SCUBA-diving biologist who towed a surface buoy to 
mark the perimeter of the eelgrass vegetation. To assist in the mapping process, an Ocean 
Technology Systems (OTS) surface-to-diver communications system was used by the 
team.   The estimated GPS error of the Thales Mobile Mapper GPS unit with post-
processing correction was less than one meter.    
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Eelgrass Turion Density.  Turions are functional eelgrass units consisting of the above-
ground live, green “shoot” and associated eelgrass leaves [blades] that sprout from the 
shoots.   Biologists counted turion densities in forty, 0.07 square meter quadrats in the 
shallow, mid, and deep portions of the eelgrass bed.    
 
Data Reduction.  Field-collected GPS data were downloaded into Mobile Mapper 
Software and then transferred into GPS TRACKER and ArcView 10.0 GIS software.  
Eelgrass polygons were plotted along with individual point data that represented single, 
small patches of eelgrass that could not be mapped accurately with the kayak.  The 
amount of eelgrass habitat in the project area was calculated using ArcGIS 10.0 and 
Mobile Mapper Software.   Eelgrass turion densities were converted from 0.07 square 
meter field counts to standardized counts per square meter.  Field survey depth data were 
standardized to Mean Lower Low Water (MLLW) based upon data for the Newport Bay 
NOAA tide station. 
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3.0  RESULTS 
 

3.1 PHYSICAL ENVIRONMENT 
 
Depths within the survey region varied between -1 and -19.5 ft MLLW. Bayfloor sediments 
were generally silty sand to fine sand throughout the depth range. Water temperatures 
measured over 24-hour periods for 20 days during the summer 2010 period were extremely 
cool  and averaged 63.8 oF at a depth of 0.3 meter below the surface ranging between 55 oF 
and 68.1 oF (n=5,210, five-minute replicates). Mean bottom water temperature at a depth of 
-5 ft MLLW averaged 61.9, ranging between 53.8 oF and 67.7 oF (n=5,456).  Bottom water 
visibility varied between 5 and 20 feet in summer 2010.  During the May 22nd, 2012 survey, 
surface water temperature ranged from 63 oF to 65 oF.   
 
The results of the 20-day, summer 2010 light intensity study (10 am to 2 pm) are shown in 
Figure 12a that illustrates the absolute light levels (lumens/sq ft) as well as percent 
illuminance of bottom values to surface water values (Figure 12b).   
 

Light Intensity Study.  2222 and 2210 Channel Road  Shading Effects Analysis

0 1000 2000 3000 4000 5000 6000

S3 Under Dock 2222 Channel Road

S4 Under Non-Grated Gangway 2222 Channel Road

S5 Deep Eelgrass 2222 Channel Road

S1 Under Grated Gangway 2010 Channel Road

S2 Deep Eelgrass 2010_2222 ChannelRoad

S6 Shallow  Eelgrass 2222 Channel Road

S7 0.3 Meter Below Water Surface

Lumens Per Square Foot

 
Figure 12a.  Light Levels, 10 am to 3 pm, 25 August-13 September, 2010.  Mean and 

standard deviation of two data loggers per station, n=1,126 samples per logger per station 
 
All data loggers (16) were recovered at the completion of the survey.  However, the data file 
for one of the two loggers at S2 (set in eelgrass habitat next to the 2210 dock) was corrupted 
and could not be retrieved.   Underwater light data were not collected during the May 2012 
survey.  
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Percent of Surface Light Intensity (%SI).  2222 and 2210 ChannelYear 1 Shading Effects Study

0 10 20 30 40 50 60 70 80 90 100

S7 0.3 Meter Below Water Surface

S6 Shallow  Eelgrass 2222 Channel Road

S2 Deep Eelgrass 2010_2222 ChannelRoad

S1 Under Grated Gangway 2010 Channel Road

S5 Deep Eelgrass 2222 Channel Road

S4 Under Non-Grated Gangway 2222 Channel Road

S3 Under Dock 2222 Channel Road
Percent of Surface Light Intensity (%SI)

 
Figure 12b.  Percent Light Levels (%SI) of Bottom Light Levels to Surface Light Levels. 

Mean of two data loggers per station. N=1,127  samples per logger per station.  
 
Illuminance Variation.  Logger replicate variation was least for the 2222 Channel Road S3 
under-dock loggers (13 lumens/sq ft), and for the in-air reference loggers (71 lumens/sq ft).  
Highest variation was observed for the S4 loggers beneath, and in the shadow of the 2222 
Channel Road non-grated gangway (616 lumens/sq ft).  One of the two S4 loggers was 
placed directly beneath the pier; the other was offset 1 meter north of the pier, but within the 
shadow of the gangway at the time of placement in order to account for sun-angle variation.  
This pier is oriented east-west.  The logger that exhibited the lower of the two values was 
the logger offset by 1 meter (Figure 10).  Logger variation was lower at the 2210 Channel 
Road, grated-panel gangway (237 lumens/sq ft).  Variation was less because the dock 
orientation was oriented north-to-south. The loggers were also positioned north-to-south, 
thus receiving a more equal amount of sunlight on a daily basis than the loggers positioned 
east-to-west in the vicinity of the gangway.   
 
Comparison of Percent Light Levels-In Air to In-Water.  Analysis of the in-air and the 
in-water surface reference light loggers indicated that luminance (“brightness”) at a depth of 
0.3 meter below the water surface was 20% of the in-air light reference values due to the 
high absorbance of light within water.  Comparing “in-water” values to “in air” reference 
values, the percent light transmittance ranged from 0.7% (2222 Channel Road S3, under 
non-grated dock) to 12.8% within shallow eelgrass beds at a depth of -2 to -3 ft (2222 
Channel Road, S6).  The grated panels on the gangway at 2210 Channel Road allowed an 
average of 3.1% more ambient light compared to the non-grated panels at the S4 gangway.   
 
Comparison of Percent Light Levels. In-Water Reference to In-Water Treatments. 
The percent surface light intensity (%SI) between in-water surface and bottom light values 
varied from  3% beneath light-limited bayfloor under the 2222 Channel Road dock at depths 
of -5 ft MLLW (S3) to 63.5% within eelgrass vegetation at a depth of -3 ft MLLW in front 
of residence at 2222 Channel Road (S6).  Comparing only areas within eelgrass beds, the 
means varied between 41.1% (S5, -5 ft MLLW and 63.5%, (S6, -3 ft MLLW).  
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Grated Panel Comparison.  A grated panel was installed on the gangway located at 2210 
Channel Road, next door to 2218 Channel Road in 2007.  The percent light transmittance  
on the bayfloor beneath the grated panel gangway at S1, 2210 Channel Road (42%) was 
15.4% greater than the solid panel gangway at 2222 Channel Road, based upon mean 
percent luminance values (n=2 loggers/station, 20 days of logging each). This value, taken 
beneath the grated panel is within the range of luminance values occurring in eelgrass beds 
surrounding the 2222 and 2210 Channel Road docks and gangways (Figures 12a and 12b).  
The differences in absolute light levels were not significantly different within or between 
either station (Two-Way ANOVA without replication, p>0.05) due to a wide variance in 
values.  
 
The light levels beneath the 2210 Channel Road (S1) grated gangway  at a depth of -3 ft 
MLLW was (1) the same as the levels in eelgrass beds at depths of -5 ft MLLW on the south 
side of the 2222 Channel Road Dock (S5);  (2) 14.6% lower than luminance in the eelgrass 
bed at a depth of -5 ft MLLW immediately adjacent to the 2210 Dock; and (3) 22.3% less 
than the luminance within the shallowest section of the eelgrass bed at depth of  -2 to -3 ft 
MLLW in front of the existing dock located at 2222 Channel Road (Figure 12b).  The 
percent luminance values for the grated gangway however, was within the luminance ranges 
observed within other eelgrass beds within this part of Newport Harbor (Coastal Resources 
Management, Inc., 2010).  
 
3.2        BIOLOGICAL ENVIRONMENT  
 
3.2.1  Eelgrass 
 
The location of eelgrass mapped in May 2012 is shown in Figure 13.   Eelgrass in the 
project area is part of a much larger meadow that extends along the western border of the 
Newport Bay Entrance Channel (Coastal Resources Management, Inc., 2010).  Eelgrass was 
found within open areas between docks as well as underneath piers and the gangway of the 
2222 Channel Road dock and the pier and gangway located immediately south.     
 
Eelgrass Areal Cover.  The amount of eelgrass mapped for this project in the vicinity of the 
2218 and 2222 Channel Road properties was 5,987.6 square ft (sq ft), or 556.6 square 
meters (sq m) and encompassed buffer areas north and south of 2218 and 2222 Channel 
Road.  
 
Eelgrass within the limits of the north and south property lines of 2218 and 2222 Channel 
Road totaled 3,992.9 sq ft (371.1 sq meters). Eelgrass depth limits varied from -1.0 MLLW 
at the bulkhead to -19 ft MLLW in the main channel.  The depths along the outside edge of 
the existing dock at the project site varied from 7.5 to -8.5 ft MLLW.  
   
Eelgrass Turion Density.  During the May 2012 survey, eelgrass turion density averaged 
199.3 +/ 65 per sq m, ranging from 57 to 314 turions per sq m (n=40 replicates).  By depth, 
turion density was lowest in the shallowest portion of the bed (190.5 turions per sq m, 
n=15), and highest at mid-bed depths of about 4 to 6 ft MLLW (212 turions per sq m, n=15).   
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3.2.2  Caulerpa taxifolia (invasive algae) 
 
Invasive algae (Caulerpa taxifolia) was not observed at the project site.  Of the 5,240 sq ft of 
bottom habitat within the eelgrass mapping area of the 2218 and 2222 properties, 100% of 
the bottom habitat was covered during the May 2012 survey due to the excellent underwater 
visibility (10-20 ft). An agency-required invasive algae survey will be conducted during the 
pre-construction survey and reported per requirements of the National Marine Fisheries 
Service Invasive Survey Monitoring Protocol.  
 
3.2.3 Other Marine Life 
 
Giant kelp (Macrocystis pyrifera) formed continuous a canopy along the bulkhead, on 
dock pilings and other structures along the 2218 and 2222 Channel Road properties.  
Kelp canopy extended approximately 2 and 5 ft wide along the bulkhead in 2012, and 
from 5 to 10 ft wide along the bulkhead in summer 2010.  It also attached to the existing 
dock structure, and the docks on both sides of 2218 and 2222 Channel Road. By March 
2011, however, the kelp canopy had all but disappeared (Rick Ware, pers. obs., 12 
March, 2011), and then reappeared during the May 2012 survey.  Its overstory canopy 
shades the bayfloor in the vicinity of eelgrass near the bulkhead and will affect the areal 
cover of eelgrass during years of moderate-to-high canopy cover.   
 
Photographs of representative marine life are shown in Figures 12a-12c.  Macro-
invertebrates observed during the dive surveys at the project site in 2010 and 2012 
included the spiny sand star (Astropecten armatus), octopus (Octopus bimaculatus) the 
tube-dwelling anemone (Pachycerianthus fimbriatus), the California golden gorgonian 
(Muricea californica), striped sea slug (Navanax inermis), spotted sea hare (Aplysia 
californica), California spiny lobster (Panulirus interruptus), sheep crab (Loxorhynchus 
grandis), kellet’s whelk (Kelletia kelletii), gaper clam (Tresus nuttallii), and the ornate 
tube worm Diopatra ornata.  Fishes observed included mullet (Mugil cephalus), topsmelt 
(Atherinops affinis), senorita (Halichoeres semicinctus), California garibaldi (Hypsypops 
rubicundus), black perch (Embiotoca jacksoni), shiner perch (Cymatogaster aggregata), 
kelp bass (Paralabrax clathratus), barred sand bass (P. nebulifer), unidentified turbot 
(Pleuronichthys sp.), and round sting ray (Urolophus halleri).  
 
3.2.4  Comparisons to Previous Surveys  
 
Eelgrass Areal Cover. Eelgrass within the limits of the north and south property lines totaled 
3,858 square feet (sq ft), or 0.089 acres during the July and August 2010 survey, nearly 
identical  to what was mapped during the recent May 2012 survey (3,992.9 sq ft).  Eelgrass 
was not found beneath the gangway on the project site in July and August 2010 but in May 
2012, it extended beneath this structure and others nearby (Figure  13).   
 
Turion Density.  In 2010, turion counts at the project site were recorded within eighteen, 
0.07 sq meter replicates.  Mean turion density was 105.9 +/19.6 turions per square meter.   
By comparison, turion density was 121.8 +/41.3 turions per square meter (n= 20 replicates) 
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during a 2007 pre-construction survey of the nearby 2210 property dock (Coastal Resources 
Management, Inc., 2007). 
 
Turion density was greater in 2012 than at any time between 2007 and 2010.  The decrease 
in turion density in early surveys was partially a result of increased shading along the 
inshore edges of the bed by giant kelp (Macrocystis pyrifera. However, decreases in eelgrass 
turion density were also observed in 2010 at many other sites in Newport Bay compared to 
earlier baywide surveys. (Coastal Resources Management, Inc., 2010).  
 
Kelp Canopy.  Kelp canopy has ranged between no canopy to heavy canopy along the 
bulkhead.  It was thick and heavy during summer 2010.  In March 2011, the kelp canopy 
disappeared from the bulkhead and docks (Rick Ware, Coastal Resources Management, Inc. 
per. obs, 11 March, 2011), while it returned to being abundant along the bulkhead, as 
observed by CRM during the May 22nd, 2012 survey. 
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Figure 14a. Kelp bass, Paralabrax clathratus and eelgrass 

 

 
Figure 14b.   Gaper clam Tresus nuttallii siphons  

 
Figure 14c.  Sand Star, Astropecten armatus 



2218 and 2222 Channel Road Dock Project  Coastal Resources Management, Inc 
Eelgrass Impact Assessment and Mitigation Plan.   June 2012 

 

- 23 -

4.0  PROJECT IMPACT ASSESSMENT 
 
4.1  PROJECT COMPONENTS 
 
The project will consist of removing the dock system at 2218 Channel Road and 
constructing two docks on the subdivided properties (2218 and 2222 Channel Road).  The 
components of the new dock systems are summarized in Section 1.1 and illustrated in 
Figures 4,5,6, and 7.    Construction will require the use of a barge and small work vessel.   
Hydraulic jetting will be used to place remove and install support piles for the pier and the 
floating dock.    
 
4.2  WATER QUALITY IMPACTS DURING CONSTRUCTION 
 
4.2.1  Pile Removal and Installation 
 
During the pile removal and installation process, hydraulic jetting will resuspend sediments 
into the water column and create a turbidity plume in the local area.  Because the sediments 
in this region are generally sandy to silty-sand, the turbidity plume will be localized. To 
limit the dispersion of the turbidity plume however, a silt curtain and boom system should 
be placed around the jetting operation to limit potential water quality impacts when 
conditions are appropriate.   
 
4.2.2  Trash and Debris  
 
Implementing Best Management Practices (BMPs) will eliminate any disposal of trash and 
debris at the project site and assist in preventing water quality and eelgrass habitat 
degradation.   See Section 5 for a list of proposed BMPs. 
 
4.2.3  Potential Vessel-Related Impacts on Eelgrass Habitat 
 
The Entrance Channel bayfloor at the project site is vegetated with eelgrass (Figure 13).  
Consequently, the presence of a work barge placed near the dock to be removed and the 
docks to be installed has a potential to impact eelgrass through (1) the deployment of 
anchors and anchor chain within eelgrass habitat, (2) grounding of the barge over eelgrass 
habitat, and (3) propeller scarring and propeller wash from the barge or support vessels for 
the barge.  These events could create furrows and scars in the eelgrass bed and result in a 
significant and adverse loss of eelgrass. Such impacts would require the implementation of 
an eelgrass mitigation program to restore eelgrass to the project site, per requirements of the 
National Marine Fisheries Service (NMFS) Southern California Eelgrass Mitigation Policy 
(NMFS 1991, as amended).  If the barge is positioned over eelgrass and left in place for 
several days, the barge may shade eelgrass vegetation that may result in a short-term die-
back of eelgrass.  To prevent this from occurring, the barge should not be positioned over 
eelgrass vegetation for an extended period of time.   Turbidity may also increase if vessel 
propellers impact the bay floor or prop wash stirs up bottom sediments.  
 



2218 and 2222 Channel Road Dock Project  Coastal Resources Management, Inc 
Eelgrass Impact Assessment and Mitigation Plan.   June 2012 

 

- 24 -

Implementing Best Management Practices and adhering to the measures identified in the 
Eelgrass Protection Plan (Section 5) will reduce the potential loss of eelgrass related to  
vessel activities.   
 
4.3  POTENTIAL PROJECT IMPACTS ON EELGRASS BED RESOURCES 
 
The location of eelgrass relative to the proposed dock systems is illustrated in Figure 15.  
Potential direct and shading impacts to eelgrass bed habitat are summarized in Tables 2 
and Table 3.  
 
4.3.1 Direct (Construction) Impacts on Eelgrass Habitat Related to New Dock 
Structures 
 
2218 Channel Road.  Neither the dock or support piles at 2218 Channel Road will be placed 
directly over eelgrass vegetation, preventing any direct losses of eelgrass.   However, 
particular attention should be given to controlling turbidity and minimizing the spread of 
any tailings created during pile jetting operations to reduce the potential for burial of 
nearby eelgrass.   
 
2222 Channel Road.  Eelgrass is present within the proposed footprint of the three, 12” 
diameter piles (one for the pier and two for the dock) at 2222 Channel Road (Figure 13).   
As a result,  3 sq ft of eelgrass will be directly impacted by pile installation as a consequence 
of habitat replacement from soft-bottom to hard-bottom. The jetting operation may also 
result in some erosion or covering of eelgrass around the perimeter of the piles.  Post-
construction eelgrass surveys that are required under the Southern California Eelgrass 
Mitigation Policy (NMFS, 1991 as amended) will be conducted to determine any actual 
direct construction impacts.  If impacts occur, then mitigation for eelgrass losses must be 
implemented (See Section 6). 
 
4.2.3  Indirect, Long-term Impacts Related to Structure and Vessel Shading Effects 
 
Light Levels and Pier, Gangway, and Dock Grated Panels.  The results of the underwater 
light studies conducted between July and September 2012 demonstrated that the grated 
panels installed next door on the gangway and pier at 2210 Channel Road functioned to 
increase light levels beneath the pier structure and that the amount of light at depth is 
comparable to levels of light occurring in eelgrass beds in the vicinity of the existing 2218 
and 2222 Channel Road dock, and within eelgrass in the Newport Harbor Entrance Channel.    
 
Comparisons to bay-bottom to bay-surface light percentages (%SI) between July 2008 and 
July 2009 for 18 stations within Newport Bay (Coastal Resources Management, Inc. 2010) 
are shown in Figure 16.  These stations included two sites nearby in the Newport Harbor 
Channel- S1 (West Jetty) and S2 (China Cove).  The results of site-specific studies 
conducted between August and September 2010 beneath the grated gangway/pier at 2210 
Channel Road in project area eelgrass beds and beneath the non-grated pier at 2222 Channel 
Road compare favorably to % SI values obtained within stable eelgrass zones in Newport 
Bay (over 40% SI).  We conclude that the presence of the proposed grated gangways, piers,  
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Table 2. Potential Direct Impacts to Eelgrass Habitat, 2218 and 2222 Channel Road 
Component 2218 Channel 

Road 
2222 Channel 
Road 

Total Best Management 
Practices and 
Mitigation 

Installation of “T” Pile No impact 1 sq ft 1 sq ft See Section 5 for BMPs 
to reduce construction 
impacts on eelgrass 
habitat;  
 
See Section 6 for 
potential mitigation 
options.  

Installation of Dock 
Guide Piles 

No impact 2 sq ft 2 sq ft see above 

Total Direct Impacts No impacts 3 sq ft 3 sq ft see above 
 

Table 3.  Potential, Indirect, Long-Term Impacts to Eelgrass Due to Shading Impacts 
Location 

 
 
 
Component 

2218 Channel Road 2222 Channel Road Total  Proposed 
Mitigation 

Floating Dock No impacts; no eelgrass 
present; project design 
integrated eelgrass habitat 
location to avoid impacts to 
eelgrass; BMPs integrated 
into project design (grated 
panels) to reduce shading; 

Potential shading of 
240 sq ft of eelgrass 
currently present in 
the area proposed for 
dock placement (12 ft 
x 20 ft float); BMPs 
integrated into project 
design (grated panels) 
to avoid or  reduce 
shading; 

240 sq ft see below 

Pier and Gangway  No impacts; no eelgrass 
present; project design 
integrated eelgrass habitat 
location to avoid impacts to 
eelgrass; BMPs integrated 
into project design (grated 
panels) to avoid or  reduce 
shading on potential eelgrass 
habitat 

Potential shading of  
171 sq ft of eelgrass 
beneath the pier and 
gangway; BMPs 
integrated into project 
design (grated panels) 
to avoid or  reduce 
shading; 

171 sq ft see below 

All Project Shading 
Impacts 

No impacts; no eelgrass 
present 

Reduction of 411 sq 
ft of eelgrass due to 
potential shading 
impacts;  

411 sq ft Adherence to 
SCEMP1; 
conduct two-
year shading 
monitoring 
study to 
determine 
amount of 
eelgrass 
affected by 
dock shading 

1Southern California Eelgrass Mitigation Policy (NMFS, 1991 as amended) 
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   Ratio of Bottom to Surface Water Light Intensity Values.  All Surveys.  July 2008-May 2009.
Hobo Pendant Data Loggers.  10 am to 3 pm.  N=3 data sets. 
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Figure 16.  Ratio of Bottom to Surface Water Light Intensity Values (%SI).  July 2008-

May 2009. Source:  Coastal Resources Management, Inc., 2010 
 
and docks at 2218 and 2222 Channel Road dock systems will have a moderate-to-high 
probability of enhancing eelgrass survival.  Therefore, these structures will have a beneficial 
impact on the marine resources of the project area.  
 
2218 Channel Road.  No direct impacts will occur during pier and gangway construction as 
a result of pile installation. Installing grated fiberglass deck panels on the gangway will 
enhance light penetration through the gangway and will enhance the spread of eelgrass 
should the inshore edge of eelgrass ever expand shallower than it currently occurs.  No 
eelgrass is present in area proposed for the floating dock; however, it may also be decked 
with grated panels that will cover 50% of the floating dock to enhance light penetration to 
the unvegetated bayfloor. 
 
2222 Channel Road.  Three square feet of eelgrass will be directly impacted by the 
installation of one T-pile to support the gangway and two piles to support the dock.  This 
loss will be mitigated prior to the construction of the dock by transplanting 3 sq ft of 
eelgrass to an unvegetated part of the project site. 
 
A total of 411 sq feet of eelgrass may be affected by shading impacts beneath the 
proposed gangway, pier, and dock structures at 2222 Channel Road (Figure 13).  Of this 
total, 171 sq ft of eelgrass is present at depths between -2 and -3 ft MLLW that may be 
under the grated gangway and pier.  Another 240 sq ft will be under the floating dock at 
depths up to -8.5 ft MLLW. The floating dock may also be decked with grated panels that 
will cover 50% of the decking to enhance light penetration to the seafloor. Since eelgrass 
grows beneath a non-grated pier immediately south of 2222 Channel Road, the 
installation of a grated-panel pier and gangway at 2222 Channel Road will increase the 
potential for eelgrass survival beneath this structure. 
 
A two-year monitoring program will be implemented per requirements of the Southern 
California Eelgrass Mitigation Policy (NMFS, 1991 as amended) to determine shading 
impacts from the pier, gangway, and dock, at both 2218 and 2222 Channel Road.  Based on 
the results of the two annual surveys, a determination will be made as the extent of eelgrass 
habitat losses and the mitigation measures to be implemented to restore eelgrass habitat to 
the project area. 

AKO
Highlight
Encourage this
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5.0  BEST MANAGEMENT PRACTICES AND MITIGATION MEASURES 
 
5.1   WATER QUALITY  
 
During construction, the following practices are recommended to reduce water quality 
degradation and potential adverse impacts on marine resources.   

 The discharge of any hazardous materials into Newport Bay will be prohibited;  
 
 When feasible, a silt curtain will be placed around all water-side construction 

activity such as pile removal and installation  to limit the spread of a turbidity 
plume.  If prolonged turbidity is observed outside the silt curtain then the silt 
curtain shall be re-deployed and re-positioned in a manner to correct the problem 
and; 

 
 Debris bins will be placed at the project site. Material will be removed on a daily 

basis.  The amount, type, and location of any large debris (piles, dock parts, 
concrete, etc) that is deposited on the seafloor will be documented and removed 
prior to the completion of the project.  The project marine biologist shall also 
inspect the seafloor following the completion of construction to ensure that all 
debris has been removed.   

 
5.2   EELGRASS PROTECTION PLAN- BEST MANAGEMENT PRACTICES 

 
 The placement of the dock systems at 2218 Channel Road was revised from initial 

project plans to avoid and reduce loss or injury to eelgrass  to the maximum extent 
possible.  The gangway and dock were placed so that the location of the dock would 
be within the footprint of the existing dock at the project site.  

 
 Fiberglass mini-mesh grating material has been integrated into the project design 

as a BMP to allow light to pass through the decking on the gangway, pier, and 
possibly the docks of both 2218 and 2222 Channel Road dock systems to enhance 
the probability that eelgrass located beneath these structures will continue to 
grow.   

 
5.3  MARINE RESOURCES PROTECTION PLAN-MITIGATION MEASURES     

FOR CONSTRUCTION IMPACTS 
 
The following mitigation measures will be implemented during construction to avoid 
adverse impacts to eelgrass and other marine resources.  

 
 The project marine biologist shall mark the positions of eelgrass beds in the vicinity 

of the dock and gangway construction area with buoys prior to the initiation of any 
construction activities; 

 
 The project marine biologist shall meet with the construction crew prior to 

construction to orient them to specific areas where eelgrass occurs;  
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 The project marine biologist will perform weekly on-site inspections to ensure 

that BMPs and mitigation measures are being implemented during construction; 
 
 Support vessels and the work barge should maneuver and work over eelgrass beds 

only during tides of +2 feet MLLW or higher to prevent grounding within eelgrass 
beds, damage to eelgrass from propellers, and to limit water turbidity. The work 
barge and work boat  shall not be continuously moored over eelgrass beds; 

 
 Anchors and anchor chains shall not impinge upon eelgrass habitat; and 
 
 Pre-and-post-construction marine biological surveys (per the Southern California 

Eelgrass Mitigation Policy and any permit conditions) will be performed to 
map eelgrass cover in the project area to determine actual impacts of short-term 
construction and long-term shading effects on eelgrass bed resources.  

 
6.0  POTENTIAL MITIGATION MEASURES  

TO COMPENSATE FOR EELGRASS HABITAT LOSS 
 

Several mitigation options are currently being considered for the potential loss of eelgrass 
habitat.  These will be refined, and a single mitigation option selected following the results 
of the pre-and-post construction surveys and integrated into a Final Eelgrass Mitigation 
Program should losses of eelgrass occur. 
 
      Contribute funds to support Cal State University Fullerton’s Upper Newport 

Bay Oyster Restoration Project.  Under this option, the applicant would contribute 
funds to Dr. Danielle Zacherl’s ground-breaking oyster restoration work in Upper 
Newport Bay (See Appendix 1).  We believe that habitat restoration related to either 
eelgrass or oysters results in higher bay biodiversity and the trade-off for eelgrass 
mitigation with oyster restoration is a scientifically and ecologically sound 
alternative.  Additionally,  compensatory funds could be used to augment Dr. 
Zacherl’s research to investigate the benefits of joint eelgrass/oyster habitat 
restoration in the Bay.  This alternative has support from Dr. Zacherl (CSUF) and 
Mr. Chris Miller, the City of Newport Beach Harbor Resources Department 
Manager (see attached letters of support). Since the potential for eelgrass habitat 
losses (38.2 square meters, 411 sq ft) may be higher than the stated 10 square meter 
limit for out-of-kind mitigation under the Southern California Eelgrass Mitigation 
Policy (NMFS, 1991 as amended), the applicant will consult with the National 
Marine Fisheries Service, California Department of Fish and Game, and the U.S. 
Fish and Wildlife Service and request a variance from the stated SCEMP guideline 
that limits out-of-kind eelgrass mitigation to 10 square meters of impacted habitat.  

 
      Onsite Mitigation for Eelgrass Habitat Losses.   Unvegetated eelgrass habitat is 

present at the 2222 Channel Road project site at depths between -2 and -5 ft MLLW 
(Figure 13). This habitat may support eelgrass transplants up to approximately 400 
square feet in size.   No habitat modification would be required.    Losses for direct 
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impacts to eelgrass habitat (approximately 1 sq meter; 3 sq ft) would be mitigated 
prior to construction at this location following piling emplacement (See Table 3). 
Post-construction surveys would determine any additional eelgrass habitat impacts.  
If additional losses occur, then additional on-site transplants will be conducted.  The 
transplants would be monitored for a period of five-years to ensure eelgrass 
transplant success.   

 
      Offsite Eelgrass Transplant.   It is becoming exceedingly difficult to mitigate in 

other regions of Newport Bay (lack of suitable sites available) or out of Newport 
Bay, in other local embayments because of property ownership and liability issues.  
Therefore, while we will pursue this option as one of the three alternatives, this is the 
least preferable alternative for mitigation.  

 
7.0   MONITORING SURVEYS 

 
7.1  PRE-CONSTRUCTION SURVEY 
 
A pre-construction eelgrass and invasive algae survey will be completed within 30 days of 
the initiation of proposed construction per requirements of the Southern California Eelgrass 
Mitigation Policy (National Marine Fisheries Service, 1991 as amended; see Appendix 3).  
The results of this survey will be used to update the results of the project baseline eelgrass 
survey (May 2012 survey) to identify, if any, potential project-related eelgrass losses and the 
presence or absence of the invasive algae, Caulerpa taxifolia per NMFS requirements. 
 
7.2  POST-CONSTRUCTION SURVEY 
 
A post-construction project eelgrass survey will be completed within 30 days of the 
completion of project construction in accordance with the Southern California Eelgrass 
Mitigation Policy (NMFS 1991 as amended, Revision 11).  The report will be presented to 
the resource agencies and the Executive Director of the California Coastal Commission 
within 30 days after the completion of the survey.  If any eelgrass has been impacted in 
excess of that determined in the pre-construction survey, then any additional impacted 
eelgrass will be mitigated at a ratio of 1.2:1 (mitigation to impact).   
 
7.3  POST-CONSTRUCTION SHADING EFFECT SURVEYS  
 
A determination regarding the amount of eelgrass to be mitigated if shading impacts 
occur will be made based upon the results of two annual monitoring surveys which 
document the changes in the bed (areal extent and density) in the vicinity of the footprint 
of the boat dock, moored vessel(s), and/or related structures during the active-growth 
period for eelgrass, typically March through October according to National Marine 
Fisheries Service’s  Southern California Eelgrass Mitigation Policy  (1991 as amended, 
revision 11). 
  
Any impacts determined by these monitoring surveys shall be mitigated per requirements 
of the Southern California Eelgrass Mitigation Policy (NMFS 1991 as amended, Revision 
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11).  A statement from the applicant indicating their understanding of the potential 
mitigation obligation which may follow the initial two-year monitoring is required.   If 
losses are identified, a final eelgrass mitigation plan will be submitted to the applicant 
and resources agencies for review and acceptance (emphasis added). 

 
8.0  REPORTING 

 
Pre-and-Post Construction Surveys.  Pre-construction and post-construction eelgrass 
survey results will be submitted to the resource agencies and the Executive Director of the 
California Coastal Commission in report format within 30 days following each survey. 
 
The reports will present eelgrass area and density data, an assessment of the potential 
amount of eelgrass habitat affected (pre-con survey), the actual amount of eelgrass habitat 
affected (post-con survey), the functional biological quality of the area, a qualitative 
assessment of invertebrate and fish use of the area,  and an eelgrass mitigation plan, (post-
con) if it is deemed necessary.  If any eelgrass has been directly impacted by construction 
activities then the loss of eelgrass will be mitigated by conducting an eelgrass transplant 
program at the project site at a ratio of 1.2:1 (mitigation to impact) per Southern California 
Eelgrass Mitigation Policy guidelines.   
 
Post Construction Shading Effects Surveys.  Each of the two-year shading effects surveys 
will present eelgrass area and density data, an assessment of the eelgrass habitat affected, the 
functional biological quality of the area, a qualitative assessment of invertebrate and fish use 
of the area, and an eelgrass mitigation plan (2nd year shading study) if habitat impacts are 
identified.  Shading effect study results will be submitted to the resource agencies and the 
Executive Director of the California Coastal Commission in report format within 30 days of 
the completion of each survey. 
 
If eelgrass losses are identified following the second shading effect study, then an eelgrass 
mitigation plan will be prepared in consultation with resource and regulatory agencies, and 
submitted for approval along with the results of the field survey.   Upon acceptance by the 
agencies, an eelgrass mitigation program shall be implemented per Southern California 
Eelgrass Mitigation Policy guidelines  (NMFS 1991 as amended).   
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APPENDIX 1 
CALIFORNIA STATE UNIVERSITY FULLERTON’S 

UPPER NEWPORT  BAY OYSTER RESTORATION PROJECT 
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Help for a Native Californian1 

Biologist Takes Leadership in Building Habitat for Struggling Oyster 
Species 

 

August 10, 2010 

By Russ L. Hudson 

 

Community volunteer Lauren Bauers, left, and Cole Redfearn of Corona del Mar High School empty a bin of 

oyster shells into jute bags that will become part of the new reef. 

California’s only native oyster, made rare by over-harvesting, damaged habitat and pollution, is getting a 

new lease on life in Newport Bay, thanks to the leadership of Danielle Zacherl, assistant professor of 

biological science. 

Zacherl, who has spent a number of years studying the Ostrea lurida, recently received an $18,000 Orange 

County Parks grant to support building and monitoring oyster habitat in the mudflats near Castaways Park. 
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Cal State Fullerton students, as well as community volunteers, helped place 3 ½ tons of old oyster shells 

near the low-tide line to form reefs in which the oyster’s larvae can attach. 

For two years, Zacherl and her students will monitor the new reefs for O. lurida larvae and other marine life. 

They also will note changes in water quality since oysters clean water as they siphon it to consume algae. 

The new reefs will stabilize the sea floor and provide habitat. 

"With all this assistance, native oysters might make a comeback on our coastline,” Zacherl said. 

Danielle Zacherl, 657-278-7510              657-278-7510       or dzacherl@fullerton.edu 
1Source: http://calstate.fullerton.edu/news/inside/2010/danielle-zacherl-oyster-reefs.html 
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APPENDIX 2.  LETTERS OF SUPPORT 
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