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Mark Rousseau 
Woodfin Suite Hotels 
12730 High Bluff Drive 
San Diego, California 92130 
 
 
SUBJECT: Jurisdictional Wetland Status of Parcel 9U, Marina del Rey, Los Angeles County, 

California  
 
 
Dear Mr. Rousseau: 
 
This letter report summarizes our preliminary findings of U.S. Army Corps of Engineers (Corps) 
and California Department of Fish and Game (CDFG) jurisdiction, as well as California Coastal 
Commission (CCC) wetlands for the above-referenced property1, and addresses (1) the original 
wetland delineation conducted in 2004-2005; (2) the updated wetland delineation conducted in 
2008; (3) the distribution of seaside heliotrope as examined in 2006; and (4) the expansion of 
common pickleweed observed in 2008.  The subject parcel covers approximately 3.8 acres and 
includes an excavated depression in the southern portion of the site.  The depression was created 
in 1984 during construction activities within an upland area that was abandoned and left 
unfinished.  Areas outside the depression are vegetated with upland ruderal species.  The 
excavated depression supports a mixture of plant species with wetland indicator statuses ranging 
from upland (UPL) to obligate (OBL).  The southern margin of the basin consists of a berm 
comprised of spoil materials excavated from the basin.  The berm supports narrow-leaf willow 
(Salix exigua, OBL) and non-native upland grasses.  In the excavated basin, soils within the 
upper 0.6 feet to two feet of the existing soil profile consist of dredge or fill material deposited in 
the 1950s and early 1960s on salt marsh/mudflat habitat during marina construction.  In portions 
of the excavated basin, the imported dredge or fill material appear to be mixed with relictual 
hydric soils that formed prior to deposition at the site, as evidenced by clear, sharp boundaries 
around redox concentration as well as the random distribution of inclusions that exhibit such 

                                                           
1 This report presents our best effort at estimating the subject jurisdictional boundaries using the most up-to-date 
regulations and written policy and guidance from the regulatory agencies.  Only the regulatory agencies can make a 
final determination of jurisdictional boundaries.  If a final jurisdictional determination is required, GLA can assist in 
getting written confirmation of jurisdictional boundaries from the agencies. 
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redoxymorphic features .  Limited areas within the upper two feet exhibit hydric soil 
characteristics that appear to have formed in place due to ponding or saturation in the upper 12 
inches, consistent with the depressional topography.  As discussed below, the existence of areas 
with active redox formation is critical for distinguishing between areas that are true wetlands 
(i.e., areas that exhibit sufficient wetness during most years to result in anaerobic conditions in 
the upper 12 inches of the soil profile) and areas that support wetland indicator plants that are not 
functioning as “hydrophytes.”   
 
On August 18, October 22, November 3, and December 1, 2004, and January 14, 2005 
Regulatory Specialists of Glenn Lukos Associates, Inc. (GLA) examined the project site to 
determine potential presence of (1) Corps jurisdiction pursuant to Section 404 of the Clean Water 
Act, (2) CDFG jurisdiction pursuant to Division 2, Chapter 6, Section 1600 of the Fish and Game 
Code, and (3) “wetlands” as defined by the CCC pursuant to California Public Resources Code 
Section 30233.  On May 2, May 9, May 14, and May 16, 2008, regulatory specialists of Glenn 
Lukos Associates, Inc. (GLA) examined the project site to update the jurisdictional delineation 
using the newly issued Arid West Supplement to the Wetland Delineation Manual prior to 
preparation of the Environmental Impact Report (EIR) prepared pursuant to the California 
Environmental Quality Act (CEQA). As this supplement contains new and modified indicators of 
hydric soils and wetland hydrology specific to the arid west region, this revised report is 
consistent with the best available delineation practices for the region.  Enclosed is a 125-scale 
map [Exhibit 3], which depicts the areas of potential Corps jurisdiction as well as potential 
wetlands as defined under the California Coastal Act.  Wetland data sheets from 2004-2005 are 
attached as Appendix A, and wetland data sheets from 2008 are attached as Appendix B.  
Additional field investigations were conducted on June 2, June 15, 2006 within upland areas that 
support seaside heliotrope (Heliotropum curassivicum), which is sometimes associated with 
wetlands. The distribution of seaside heliotrope across the site is addressed in the Memorandum 
prepared by GLA and dated June 20, 2006, included as Appendix C.2   The distribution of 
common pickleweed (Salicornia virginica) outside of the wetland boundary was investigated on 
May 2 and May 9, 2008, and data points associated with this investigation are shown on Exhibit 
3.  Exhibits 1 and 2 are regional and vicinity maps.  Exhibit 3 depicts the location of wetland 
areas within the excavated depression.  Exhibit 4 consists of site photographs. Exhibits 5-8 depict 
historic aerial photographs of the site from 1928, 1936, 1956, and 1962 showing changes in land 
use, including initial development of the site between 1928 and 1936 with further development 
associated with construction of the marina in the late 1950s through early 1960s. 
 
 

                                                           
2 Glenn Lukos Associates.  June 20, 2006.  Memorandum addressing: Occurrences of Seaside Heliotrope 
(Heliotropium curassavicum) at Parcel 9U, Marina del Rey, California. 
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I. METHODOLOGY 
 
Prior to the jurisdictional delineation, a series of historic aerial photographs were examined to 
better understand historic fill deposition. The jurisdictional delineation included two phases: 
review of existing materials/information (“Background Review”) and field data collection for 
hydrophitic vegetation, hydric soils and hydrology (“Field Procedures”).  For the CCC 
determination/delineation, wetlands were mapped based on the presence of one of any three of 
the wetland indicators (predominance of wetland indicator species, hydric soils or wetland 
hydrology). The evaluation of seaside heliotrope and expanded pickleweed areas included an 
analysis of soils and hydrology, as discussed in more detail below. 
 
A.  Historic Aerial Photographic Analysis 
 
In order to better understand how previous activities have altered site conditions, GLA conducted 
an analysis of historic aerial photographs in conjunction with a review of site history covering the 
period between 1927 and the present, including a review of previous documentation that 
addresses soil/geological conditions on the site and interviews with local experts who have 
conducted geotechnical investigations during the previous five decades.   
 
B.  Background Review 
 
Prior to beginning the field delineation a 200-scale aerial photograph and 100-scale base 
topographic map of the property, the Natural Resources Conservation Service (NRCS) soil map 
for the area,3 and previous constraints reports prepared by PCR Services and EDAW were 
evaluated to determine potential areas of Corps/CDFG jurisdiction and CCC-defined wetlands.   
 
C.  Delineation Field Procedures 
 
Suspected jurisdictional areas were field checked for the presence of wetland vegetation, soils 
and hydrology using the methodology set forth in the U.S. Army Corps of Engineers 1987 
Wetland Delineation Manual4 (Wetland Manual) and the 2006 Interim Regional Supplement to 

                                                           
3 http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx 
 
4 Environmental Laboratory.  1987.  Corps of Engineers Wetlands Delineation Manual, Technical Report Y-87-1, 
U.S. Army Engineer Waterways Experimental Station, Vicksburg, Mississippi. 
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the Corps of Engineers Wetland Delineation Manual: Arid West Region5 (Arid West 
Supplement).  While in the field, locations where vegetation, soils, and hydrology data were 
collected were recorded onto a 100-scale base topographic map using visible landmarks or 
recorded using a hand-held GPS unit, and areas that exhibited wetland characteristics were also 
mapped using GPS or on a high-resolution aerial photograph.  Site-specific data regarding 
vegetation, soils and hydrology were recorded onto wetland data sheets [Attached as Appendix A 
and Appendix B.] 
 
As noted above, site visits were conducted on August 18, October 22, November 3, and 
December 1, 2004, with the October 22 and November 3 visits timed to evaluate the site within 
seven days of significant rainfall events, providing for optimal conditions for evaluating wetland 
hydrology.  A succession of winter storms during late December and early January, which ended 
on January 10, 2005, resulted in record rainfall for a 15-day period.  This period of rainfall that 
accounted for approximately 15 inches, and resulted in inundation of the depression. For 
purposes of determining wetland hydrology, this period does not represent a “normal” or 
“average” rainfall year and is not suitable for making a positive determination for wetland 
hydrology.  As such, the limits of jurisdictional wetlands (or potential wetlands) discussed below 
are based on the data collected prior to the storms of late December and early January 2004/05 
and data collected during the more-or less normal 2008 rainfall year. 
 

1. Hydrophytic Vegetation 
 
The presence of hydrophytic wetland indictor plant species was determined based on The 
National List of Plant Species that Occur in Wetlands6 and as needed The National List of 
Vascular Plant Species that Occur in Wetlands:  1996 National Summary (1996 National List).7  
Where differences occur, the 1988 National List was given priority for this study as the 1996 
National List is a draft update of the 1988 list and while it is presumed to be more accurate, has 

                                                           
5 U.S. Army Corps of Engineers. December 2006. Interim Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Arid West Region. Wetlands Regulatory Assistance Program, ERDC/EL TR-06-16. 
Washington, DC 20314-1000. 
6 Reed, P.B., Jr.  1988.  National List of Plant Species that Occur in Wetlands.  U.S. Fish and Wildlife Service 
Biological Report 88(26.10). 
7 U.S. Fish and Wildlife Service.  1997.  The National List of Vascular Plant Species that Occur in Wetlands: 1996 
National Summary (1996 National List).  Published by the U.S. Fish and Wildlife Service, National Wetlands 
Inventory, St. Petersberg, Florida.  This list was used where particular species, (e.g., Salix laevigeta were excluded in 
the 1988 list but correctly included in the 1996 list as a FACW species.) 
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not been officially adopted by the Corps.8  The indicator lists categorize plants according to their 
affinity for occurrence in wetlands summarized as follows:   
 

• Obligate Wetland Plants (OBL) are associated with wetlands 99-percent of the time 
• Facultative Wetland Plants (FACW) occur in wetlands between 67- and 99-percent of 

the time 
• Facultative species (FAC) occur in wetlands between 34- and 66-percent of the time 
• Facultative Upland species occur in wetlands only 1- to 33-percent of the time (meaning 

they occur in uplands from 67- to 99-percent of the time 
• Upland (UPL) species occur in wetlands less than one-percent of the time 

 
For each data collection point [see attached data sheets in Appendices A and B and discussion 
below for each of the areas investigated], vegetation data was collected using the 50/20 rule or in 
instances where the majority of species were FAC, using the Prevalence Index test as set forth in 
the Arid West Supplement.9     
 

2. Hydric Soils 
 
The presence of hydric soils was determined in accordance with the 1987 Manual and the Arid 
West Supplement, which in turn has largely adopted Field Indicators of Hydric Soils in the 
United States v. 6.010.  At each data collection point, a soil pit was excavated using a “sharp-
                                                           
8 The Corps of Engineers has not adopted the 1996 National List of Vascular Plant Species that Occur in Wetlands 
(1996 National List); however, it is not due to any deficiencies or inaccuracies in the 1996 National List; rather the 
list has not gone through the proper rule making at the federal level necessary for adoption by the Corps.  
Development of the 1996 National List was implemented to incorporate new information into the 1988 National List, 
thereby improving the accuracy.  The second paragraph on page one of the 1996 List states: 
 

The 1996 National List reflects a significant amount of new information that has become available 
since 1988 on the wetland affinity of vascular plants.  The new information has resulted from the 
extensive use of the 1988 National List in the field by individuals involved in wetland and other 
resource inventories, wetland identification and delineation, and wetland research. 
 

While the Corps continues to use the 1988 List, they also recognize the improvements in the 1996 National List:  
“This list is not approved for use for Wetland Delineations.  This list however does correct many of the errors in the 
1988 list but does not replace it.” 
 
9 The 1987 Wetland Manual (page 65) suggests that herbaceous vegetation be sampled using a five-foot radius. 
 
10 USDA, NRCS.  2006.  Field Indicators of Hydric Soils in the United States v. 6.0.  G.W. Hurt, G.M Vasilas (eds).  
USDA, NRCS in cooperation with the National Technical Committee for Hydric Soils, Fort Worth TX. 
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shooter” shovel to a minimum of 12 inches (note: in most instances, soil pits were excavated to 
depths of 20 inches or more as reflected on many of the data sheets) and the soil was evaluated 
for characteristics consistent with the presence of hydric soils such as (but not limited to) sulfidic 
odor, gleyed soils, and low-chroma matrix with redoximorphic features. 
 
The Soil Conservation Service (SCS)11 has mapped the following soil type as occurring in the 
general vicinity of the project site:12   
 

Oceano 
Oceano soils occur on undulating dune-like areas between sea level and 100 feet.  These soils 
are over 60 inches deep and exhibit rapid permeability.  They have grayish-brown, slightly 
acid and medium acid sand surface layers with strongly acid substratum also consisting of 
sand. 
 

The soil series Oceano is not included in the SCS's publication, Hydric Soils of the United 
States13; and is not identified as hydric in the local hydric soils list for the Los Angeles Area, 
California or in the SCS's publication, Hydric Soils of the United States14.  It is important to note 
that under the Arid West Supplement, the presence of mapped hydric soils is no longer 
dispositive for the presence of hydric soils.  Rather, the presence of hydric soils must now be 
confirmed in the field. 
 
A review of historic aerial photographs indicate that prior to development in the late 1920s or 
early 1930s, the site consisted not of dunes, but rather salt marsh/mudflats, which typically would 
contain Tidal Flats soil.  This soil type is not included in the Los Angeles County Soil Survey, 
but is characterized by the Soil Survey of Orange County and Western Part of Riverside County 
as follows: 
 

                                                           
11 SCS is now known as the National Resource Conservation Service or NRCS. 
12 United States Department of Agriculture, Soil Conservation Service.  1969.  Report and General Soil Map, Los 
Angeles County, California.  Foldout map accompanying report is dated 1994.   
13 United States Department of Agriculture, Soil Conservation Service.  1991.  Hydric Soils of the United States, 3rd 
Edition, Miscellaneous Publication Number 1491.  (In cooperation with the National Technical Committee for 
Hydric Soils.) 
14 United States Department of Agriculture, Soil Conservation Service.  1991.  Hydric Soils of the United States, 3rd 
Edition, Miscellaneous Publication Number 1491.  (In cooperation with the National Technical Committee for 
Hydric Soils.) 
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Tidal Flats 
Tidal flats are nearly level areas adjacent to bays and lagoons along the coast.  Periodically 
these are covered by tidal overflow.  Some of the higher areas are covered only during very 
high tides.  Tidal flats are stratified clayey to sandy deposits.  They are poorly drained and 
high in salts. 

 
Soil conditions on the site do not appear to represent the “native” condition but reflect the 
various activities that have occurred on the site during the last four to five decades.  The entire 
site is overlain by marine dredge spoils/hydraulic fill that were placed behind the seawall 
constructed during development of the marina in the 1950s and early 1960s [Exhibit 8 shows the 
site following deposition of the hydraulic fill].  In 1984, the depression at the southern end of the 
site was excavated during construction of commercial facilities; however, construction was 
halted shortly after the excavation was completed and the depression was never backfilled.  The 
fill varies from over ten feet deep on the highest portions of the site to between 0.6 and 2.0 feet in 
the lowest portions of the depression. 15  Soil pits data from this delineation show that the soil 
profile consists of a 0.6- to 2-foot layer of fill consistent with the Van Beveren & Butelo report 
overlying native sedimentary laminates of sand, clay and silt consistent with the properties of the 
Tidal Flats soil type. 
 

3. Wetland Hydrology 
 

The presence of wetland hydrology was determined in accordance with the 1987 Manual and the 
Arid West Supplement.  Indicators observed in the field, included extensive inundation during 
and following the heavy rains in 2004-2005, saturation in the upper 12 inches at the eastern edge 
of the wetland area, and secondary indicators such as shallow aquitard and a positive FAC-
Neutral test.   
 
D.  Wetland Indicator Plant Species in Upland Areas: Field Procedures 
 
The distribution of seaside heliotrope was examined on June 2 and 15, 2006 as discussed in the 
memorandum enclosed as Appendix C. 
 
The distribution of three plant species that are commonly associated with wetlands, common 
pickleweed (Salicornia virginica, OBL), alkali weed (Cressa truxillensis, FACW), and 
sicklegrass (Parapholis incurva, OBL), was examined on May 2 and May 9, 2008 by walking 
transects across the depressional area of the site.  As discussed in more detail below, common 

                                                           
15 Van Beveren & Butelo, Inc.  Letter Report to Mr. Thomas Farrell.  Subject: Surface of Natural Soil Deposits 
Proposed Hotel and parking Structure Site, Marina del Rey, Los Angeles County, California. 
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pickleweed was detected in areas where it was not previously observed.  These “new” areas 
where pickleweed was observed in 2008 were evaluated for the presence of wetland vegetation, 
hydric soils, and wetland hydrology according to the methodology outlined above. 
 
 
II. JURISDICTION 
 

A. Army Corps of Engineers 
 
Pursuant to Section 404 of the Clean Water Act, the Corps regulates the discharge of dredged 
and/or fill material into waters of the United States.  The term "waters of the United States" is 
defined in Corps regulations at 33 CFR Part 328.3(a) as: 
 

(1)  All waters which are currently used, or were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters 
which are subject to the ebb and flow of the tide; 

(2)  All interstate waters including interstate wetlands; 
(3)  All other waters such as intrastate lakes, rivers, streams (including 

intermittent streams), mudflats, sandflats, wetlands, sloughs, prairie 
potholes, wet meadows, playa lakes, or natural ponds, the use, degradation 
or destruction of which could affect foreign commerce including any such 
waters: 

(i)  Which are or could be used by interstate or foreign travelers for 
recreational or other purposes; or 

(ii)  From which fish or shell fish are or could be taken and sold in 
interstate or foreign commerce; or 

(iii)  Which are used or could be used for industrial purpose by industries 
in interstate commerce... 

(4)  All impoundments of waters otherwise defined as waters of the United States 
under the definition; 

(5)  Tributaries of waters identified in paragraphs (a) (1)-(4) of this section; 
(6)  The territorial seas; 
(7)  Wetlands adjacent to waters (other than waters that are themselves wetlands) 

identified in paragraphs (a) (1)-(6) of this section. 
 

Waste treatment systems, including treatment ponds or lagoons designed to meet the 
requirements of CWA (other than cooling ponds as defined in 40 CFR 123.11(m) 
which also meet the criteria of this definition) are not waters of the United States.  
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(8)  Waters of the United States do not include prior converted cropland.16  
Notwithstanding the determination of an area's status as prior converted cropland by 
any other federal agency, for the purposes of the Clean Water Act, the final authority 
regarding Clean Water Act jurisdiction remains with the EPA. 

 
In the absence of wetlands, the limits of Corps jurisdiction in non-tidal waters, such as 
intermittent streams, extend to the OHWM which is defined at 33 CFR 328.3(e) as: 
 

...that line on the shore established by the fluctuation of water and indicated by 
physical characteristics such as clear, natural line impressed on the bank, 
shelving, changes in the character of soil, destruction of terrestrial vegetation, the 
presence of litter and debris, or other appropriate means that consider the 
characteristics of the surrounding areas. 

 
1. Solid Waste Agency of Northern Cook County v. United States Army Corps 

of Engineers, et al. 
 
Pursuant to Article I, Section 8 of the U.S. Constitution, federal regulatory authority extends only 
to activities that affect interstate commerce.  In the early 1980s the Corps interpreted the 
interstate commerce requirement in a manner that restricted Corps jurisdiction on isolated 
(intrastate) waters.  On September 12, 1985, EPA asserted that Corps jurisdiction extended to 
isolated waters that are used or could be used by migratory birds or endangered species, and the 
definition of “waters of the United States” in Corps regulations was modified as quoted above 
from 33 CFR 328.3(a). 
 
On January 9, 2001, the Supreme Court of the United States issued a ruling on Solid Waste 
Agency of Northern Cook County v. United States Army Corps of Engineers, et al. (SWANCC).  
In this case the Court was asked whether use of an isolated, intrastate pond by migratory birds is 
a sufficient interstate commerce connection to bring the pond into federal jurisdiction of Section 
404 of the Clean Water Act.   
 
The written opinion notes that the court’s previous support of the Corps’ expansion of 
jurisdiction beyond navigable waters (United States v. Riverside Bayview Homes, Inc.) was for a 

                                                           
16 The term “prior converted cropland” is defined in the Corps’ Regulatory Guidance Letter 90-7 (dated September 
26, 1990) as “wetlands which were both manipulated (drained or otherwise physically altered to remove excess water 
from the land) and cropped before 23 December 1985, to the extent that they no longer exhibit important wetland 
values.  Specifically, prior converted cropland is inundated for no more than 14 consecutive days during the growing 
season….”  [Emphasis added.] 
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wetland that abutted a navigable water and that the court did not express any opinion on the 
question of the authority of the Corps to regulate wetlands that are not adjacent to bodies of open 
water.  The current opinion goes on to state: 
 

In order to rule for the respondents here, we would have to hold that the 
jurisdiction of the Corps extends to ponds that are not adjacent to open water.  
We conclude that the text of the statute will not allow this. 

 
Therefore, we believe that the court’s opinion goes beyond the migratory bird issue and says that 
no isolated, intrastate water is subject to the provisions of Section 404(a) of the Clean Water Act 
(regardless of any interstate commerce connection).  However, the Corps and EPA have issued a 
joint memorandum which states that they are interpreting the ruling to address only the migratory 
bird issue and leaving the other interstate commerce clause nexuses intact. 
 

2. Rapanos v. United States and Carabell v. United States 
 
On June 5, 2007, the U.S. Environmental Protection Agency (EPA) and Corps issued joint 
guidance that addresses the scope of jurisdiction pursuant to the Clean Water Act in light of the 
Supreme Court’s decision in the consolidated cases Rapanos v. United States and Carabell v. 
United States (“Rapanos”).  The chart below was provided in the joint EPA/Corps guidance. 
 
Traditional Navigable Waters (TNWs) and/or their adjacent wetlands are considered 
jurisdictional by the Corps and no additional analysis under the Rapanos guidance will be 
necessary.  
 
 

3. Wetland Definition Pursuant to Section 404 of the Clean Water Act 
 
The term “wetlands” (a subset of “waters of the United States”) is defined at 33 CFR 328.3(b) as 
"those areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support...a prevalence of vegetation typically adapted for life in saturated 
soil conditions."  In 1987 the Corps published a manual to guide its field personnel in 
determining jurisdictional wetland boundaries.  The methodology set forth in the 1987 Wetland 
Delineation Manual and the Arid West Supplement generally require that, in order to be 
considered a wetland, the vegetation, soils, and hydrology of an area exhibit at least minimal 
hydric characteristics.  While the manual and Supplement provide great detail in methodology 
and allow for varying special conditions, a wetland should normally meet each of the following 
three criteria: 
 



Mark Rousseau 
Woodfin Suites 
June 9, 2005 [First Revision November 20, 2006; Second Revision May 27, 2008] 
Page 11 
 
 
• more than 50 percent of the dominant plant species at the site must be typical of wetlands 

(i.e., rated as facultative or wetter in the National List of Plant Species that Occur in 
Wetlands17);  

 
• soils must exhibit physical and/or chemical characteristics indicative of permanent or 

periodic saturation (e.g., a gleyed color, or mottles with a matrix of low chroma indicating a 
relatively consistent fluctuation between aerobic and anaerobic conditions); and 

 
• Whereas the 1987 Manual requires that hydrologic characteristics indicate that the ground is 

saturated to within 12 inches of the surface for at least five percent of the growing season 
during a normal rainfall year, the Arid West Supplement does not include a quantitative 
criteria with the exception for areas with “problematic hydrophytic vegetation”, which 
require a minimum of 14 days of ponding to be considered a wetland. 

 
 

B. California Department of Fish and Game 
 
Pursuant to Division 2, Chapter 6, Sections 1600-1603 of the California Fish and Game Code, 
the CDFG regulates all diversions, obstructions, or changes to the natural flow or bed, channel, 
or bank of any river, stream, or lake, which supports fish or wildlife. 
 
CDFG defines a "stream" (including creeks and rivers) as "a body of water that flows at least 
periodically or intermittently through a bed or channel having banks and supports fish or other 
aquatic life.  This includes watercourses having surface or subsurface flow that supports or has 
supported riparian vegetation."  CDFG's definition of "lake" includes "natural lakes or man-made 
reservoirs." 
 
CDFG jurisdiction within altered or artificial waterways is based upon the value of those 
waterways to fish and wildlife.  CDFG Legal Advisor has prepared the following opinion: 
 
• Natural waterways that have been subsequently modified and which have the potential to 

contain fish, aquatic insects and riparian vegetation will be treated like natural waterways... 
 

                                                           
17 Reed, P.B., Jr.  1988.  National List of Plant Species that Occur in Wetlands.  U.S. Fish and Wildlife Service 
Biological Report 88(26.10). 
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• Artificial waterways that have acquired the physical attributes of natural stream courses and 

which have been viewed by the community as natural stream courses, should be treated by 
[CDFG] as natural waterways... 

 
• Artificial waterways without the attributes of natural waterways should generally not be 

subject to Fish and Game Code provisions... 
 
Thus, CDFG jurisdictional limits closely mirror those of the Corps.  Exceptions are CDFG's 
exclusion of isolated wetlands (those not associated with a river, stream, or lake), the addition of 
artificial stock ponds and irrigation ditches constructed on uplands, and the addition of riparian 
habitat supported by a river, stream, or lake regardless of the riparian area's federal wetland 
status. 
 

C. California Coastal Commission 
 
Pursuant to the California Coastal Act (California Public Resources Code Section 30233), the 
CCC regulates the diking, filling, or dredging of wetlands within the coastal zone.  The Coastal 
Act Section 30121 defines “wetlands” as land “which may be covered periodically or 
permanently with shallow water.”  The 1981 CCC Statewide Interpretive Guidelines state that 
hydric soils and hydrophytic vegetation, “are useful indicators of wetland conditions, but the 
presence or absence of hydric soils and/or hydrophytes alone are not necessarily determinative 
when the Commission identifies wetlands under the Coastal Act.  In the past, the Commission 
has considered all relevant information in making such determinations and relied upon the 
advice and judgment of experts before reaching its own independent conclusion as to whether a 
particular area will be considered wetland under the Coastal Act.  The Commission intends to 
continue to follow this policy.” 
 
The 1981 CCC Statewide Interpretive Guidelines define riparian habitats as areas of riparian 
vegetation.  Riparian vegetation is defined as “an association of plant species which grows 
adjacent to freshwater watercourses, including perennial and intermittent streams, lakes, and 
other bodies of fresh water.”   Riparian habitats may encompass wetland areas, but may also 
extend beyond those areas.  
 
As discussed above (and below), areas regulated by the Corps, CCC, and CDFG are often not 
coincident due to the differing goals of the respective regulatory programs and also because these 
agencies use different definitions for determining the extent of wetland areas.  For example, the 
Corps requires that positive indicators for the presence of wetland hydrology, hydric soils, and a 
predominance of hydrophytic vegetation be present for an area to meet the Corps’ wetland 
definition.  The Coastal Commission does not necessarily require that indicators for wetland 
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hydrology, hydric soils, and a predominance of hydrophytic vegetation be present for an area to 
be determined to by a “wetland”; rather, the presence of hydric soils in the absence of a 
predominance of hydrophytes (or vice versa) could be sufficient for a positive wetland 
determination. 
 
 
III. RESULTS 
 
The following is a discussion of potential Corps, CDFG, and CCC jurisdiction at the site, which 
is limited to a portion of the excavated depression in the southern portion of the site. As 
previously discussed, the depression was excavated from fill during a 1984 construction project 
that was subsequently abandoned.  Soils within the upper 0.6 feet to two feet of existing soil 
profile consist of dredge spoils and other imported fill [see Exhibit 4, Photograph 4] deposited in 
the 1950s and early 1960s, and in some locations exhibit inclusions of relictual hydric soils that 
formed offsite prior to onsite deposition, as evidenced by a random distribution of such 
inclusions. 
 
As discussed in more detail below, the site presents a variety of difficulties for wetland 
determination/delineation due to the history of the site and existing conditions that include areas 
with a predominance of wetland indicator species that clearly lack wetland hydrology, the 
presence of wetland indicator plants, which have been improperly designated on the National List 
of Plants that occur in Wetlands, and the inconsistency of the soil conditions (e.g., texture, 
colors, and the presence of relictual redox concentrations) from location to location.   
 
A. Review of Historic Conditions 
 
An aerial photograph from 1928 [Exhibit 5] indicates that historically, the site was part of the 
Balloña wetland complex and likely supported salt marsh vegetation.  Between 1928 and 1936 
development occurred on the site, which remained generally unchanged until the extensive 
development associated with construction of the marina in the late 1950s through early 1960s.  
Exhibits 6 and 7 depict the site as developed between 1936 and 1956.  Construction of the 
marina in the late 1950s and early 1960s included construction of a seawall that allowed for 
deposition of hydraulic fill behind the seawall to create a pad for future building construction.18   
Exhibit 8 is an aerial photograph from 1962 that shows the site with the sewer vent that is now 
located within the excavated depression. 
 

                                                           
18 Van Beveren & Butelo, Inc.  Letter Report to Mr. Thomas Farrell.  Subject: Surface of Natural Soil Deposits 
Proposed Hotel and parking Structure Site, Marina del Rey, Los Angeles County, California. 
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The depression was excavated in 1984 for a development project, but was halted well before 
completion, leaving between 0.60 and two feet of historic fill overlaying the natural surface in 
the lowest portions of the excavated depression as noted in Section I.A above.  The I-beam 
pilings installed as part of the construction operation still ring the site and a concrete 
foundational structure, which was installed within the excavated basin, is still intact.  The 
excavated depression is clearly not a natural feature and is hydrologically isolated (i.e., the closed 
basin does not exhibit surface hydrological connections to other jurisdictional waters including 
the adjacent marina).  Rather, the site is surrounded on all sides by existing development.  While 
limited areas within this feature exhibit positive indicators for the presence of wetland 
characteristics, as discussed below under “Jurisdictional Delineation”, wetland functions 
associated with the feature are minimal as noted below under “Discussion”.  
 
B. Jurisdictional Delineation 
 
The entire site covers approximately 3.8 acres and the excavated depression in the southern 
portion of the site covers little over one acre.  Areas outside the depression are vegetated with 
upland ruderal species including riput (Bromus diandrus, UPL), soft chess (Bromus hordeaceus, 
UPL), bur clover (Medicago polymorpha, UPL), foxtail barley (Hordeum murinum ssp. 
Leporinum, NI), cheeseweed (Malva parviflora, UPL), small-flowered iceplant 
(Mesembryanthemum nodiflorum, UPL), seaside heliotrope (Heliotropium curassavicum, 
FAC19), garland chrysanthemum (Chrysanthemum coronarium, UPL), telegraph weed 
(Heterotheca grandiflora, UPL), slender wild oat (Avena barbata, UPL), hare barley (Hordeum 
murinum ssp. Leporinum, NI), white-stemmed filaree (Erodium moschatum, UPL), sow-thistle 
(Sonchus oleraceus, NI), Australian saltbush (Atriplex semibaccata, FAC), and giant horseweed 
(Conyza canadensis, FAC ).  Areas that support seaside heliotrope area addressed by the 
memorandum dated June 20, 2006 and attached as Appendix C. 
 
The excavated depression supports a mixture of plant species that exhibit wetland indicator 
statuses ranging from upland (UPL) to obligate (OBL),  including common pickleweed 
(Salicornia virginica, OBL), five-hook bassia (Bassia hyssopifolia, FAC), alkali weed (Cressa 
truxillensis, FACW), alkali bulrush (Scirpus maritimus, OBL), Bermuda grass (Cynodon 
dactylon, FAC), curved sicklegrass (Parapholis incurva, OBL), red brome (Bromus madritensis 
ssp. rubens, UPL), and seaside heliotrope (Heliotropium curassavicum, FAC).  The southern 
margin of the basin consists of a berm made up of spoil materials, which is presumed to have 
been created using material from the excavated basin.  The berm supports narrow-leaf willow 
(Salix exigua, OBL) and upland grasses.   

                                                           
19 As described in Appendix C that addresses occurrences of the seaside heliotrope on the site, this species is treated 
as a “facultative” species for purposes of this report. 
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Data was collected at ten locations, including eight locations within the depression and two on 
the berm, on site visits on August 18, October 22, November 3, and December 1, 2004, and 
January 14, 2005.  These data are represented by Data Points 1 through 10 as depicted on Exhibit 
3.  Data regarding pickleweed distribution, including soils and hydrology data were collected at 5 
locations on May 2 and May 9, as depicted by Data Points 08-J through 08-N on Exhibit 3. Data 
for the delineation update was collected on May 14, 2008, as depicted by data points 08-A 
through 08-I on Exhibit 3.  A description of the vegetation, soils, and potential hydrology are 
discussed for each data collection point. 
 
1. Three Parameter Wetlands [Potential Corps and Coastal Commission Wetlands] 
 

a. 2004-2005 Jurisdictional Delineation 
 
Data collected in 2004 and 2005 at Data Points 2, 4, 6, and 8 [encompassed by the polygons 
depicted on Exhibit 3] exhibit vegetation, soils and hydrology that are consistent with the 
presence of wetlands as defined by the 1987 Manual and Arid West Supplement.  It is important 
to note that the initial delineation efforts were conducted immediately prior to substantial rainfall 
events associated with the 2004/2005 rainfall year, one of the wettest in southern California 
during the last 100 years.  GLA observed ponding in 2005, during performance of fairy shrimp 
surveys, beyond the limits of the areas currently delineated as wetland, which served to confirm 
the limits of areas that exhibit wetland hydrology in most years, rather than during extreme years 
such as 2004/2005. 
 
Vegetation 
 
The wettest area in the vicinity of Data Points 2 and 8, support alkali bulrush (Scirpus maritimus, 
OBL), alkali weed (Cressa truxillensis, FACW) with the presence of the alkali bulrush as the 
strongest indicator for wetland conditions.   
 
Soil 
 
Hydric soil indicators observed at Data Points 2, 4, 6, and 8 appear to have formed in response to 
current site hydrological conditions including. These indicators include sulfidic odor in Soil Pit 2 
(i.e., Data Point 2) and low chroma matrix with areas with redoxymorphic features at Data Points 
4, 6, and 8.  
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Hydrology 
 
Wetland hydrology at Data Points 2, 4, 6, and 8, was indicated by the presence of saturated lenses 
within the upper 12 inches of the soil. 
 

b. 2008 Updated Jurisdictional Delineation 
 
Data collected in 2008 at Data Points 08-A, 08-B, 08-C, and 08-E [encompassed by the polygons 
depicted on Exhibit 3] confirm the conclusions reached from the previously collected data 
regarding the presence of three-parameter wetlands. 
 
Vegetation 
 
Similar to Data Points 2 and 8, the area around Data Points 08-A and 08-B support alkali bulrush 
(Scirpus maritimus, OBL), and alkali weed (Cressa truxillensis, FACW), with common 
pickleweed (Salicornia virginica, OBL) a newly dominant species.  Data Points 08-C and 08-E 
also exhibited a dominance of plants with an indicator status of FACW and OBL. 
 
Soil 
 
Hydric soil indicators were similar to 2004-2005, including Redox Dark Surface (F6) at 08-B and 
Sandy Redox (S5) at 08-C [Exhibit 4, Photograph 3].  Data Point 08-A [Exhibit 4, Photograph 2] 
did not exhibit hydric soil indicators as described in the Arid West Supplement; however, this 
point is located adjacent to two data points (08-B and 08-C) with hydric soil, and is an area that 
in previous years was inundated for long duration causing reducing conditions that led to a 
sulfidic odor.  Additionally, the current soil profile has a high chroma “redox ring” at 10 inches 
with gleyed sand below indicating seasonal anaerobic conditions in the upper 12 inches. It also 
supports alkali bulrush, a strong obligate indicator.  As such, the lack of hydric soil indicators is 
not sufficient to exclude it from the three-parameter wetland area in this particular context. 
 
Hydrology 
 
Wetland hydrology at Data Points 08-A, 08-B, 08-C, and 08-E was indicated by a positive FAC-
neutral test, the presence of a shallow aquitard at 08-A, 08-B, 08-C, and known wetland 
hydrology for all four points based on data collected during the 2004-2005 season. 
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c. Three-Parameter Wetland Conclusion 
 
As noted above, the Corps requires that all three parameters be present in order to make a 
positive wetland determination, and the area encompassed by the polygons that include data 
points 2, 4, 6, and 8 and 08-A, 08-B, 08-C, and 08-E satisfy all three criteria.  This area is not 
connected hydrologically to other navigable waters (i.e., Marina del Rey/Pacific Ocean), and as 
discussed in II.A.1.b above,the Corps could assert jurisdiction over the area based on adjacency 
to other navigable waters (i.e., Marina del Rey/Pacific Ocean), and given the proximity of the 
area to the marina (approximately 85 feet) it is expected that the Corps will in fact assert 
jurisdiction over this feature. 
 
The three-parameter wetland area delineated in 2004-2005 totaled 0.26 acre. While the data 
collected for the 2008 delineation are consistent with the previous results, the 2008 delineation 
modifies the wetland boundary at the berm vegetated with narrow-leaf willow on the southern 
margin of the site.  The 2004-2005 delineation inadvertently included a portion of the berm slope 
within the wetland boundary. Although narrow-leaf willow has an indicator status of OBL, the 
berm slope clearly lacks hydric soils and wetland hydrology. The wetland boundary has been 
modified to exclude the berm slope [Exhibit 3], and the three-parameter wetland area now totals 
0.23 acre. 
 
2. Single Parameter Wetlands [potential Coastal Commission wetlands beyond limits 

of Section 404 Wetlands described above] 
 

a. 2004-2005 Jurisdictional Delineation 
 
Vegetation 
 
The areas around Data Points 1, 5, and 9 were dominated by hydrophytic vegetation including 
alkali weed and sicklegrass. 
 
Soil 
 
The areas associated with Data Points 120, 2 and 4 exhibited hydric soils, with low chroma matrix 
and redox concentrations. 

                                                           
20 Please note that Data Sheet 1 from August 18, 2004, referenced in the original jurisdictional delineation report, 
was accidentally misplaced and soils data for Data Point 1 is therefore not available. 
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Hydrology 
 
Data Points 1, 5, and 9 all lacked field indicators for wetland hydrology during the field visits 
conducted in October, November and early December 2004, although rainfall totals were above 
average during this period.  Subsequently, following the extreme storms of late December 2004 
and early January 2005, the area became inundated; however, the approximately 15 inches of rain 
in a two week period do not represent “normal” conditions and would not be used in determining 
whether the site exhibits wetland hydrology.   
 

b. 2008 Jurisdictional Delineation 
 
In 2008, paired data points were sampled in order to confirm the northern boundary of the area 
that could potentially be defined as “wetland” by CCC.  As already noted, the delineation of 
wetland boundaries using a single criteria or parameter approach is problematic due to the lack of 
consistency for both hydric soil indicators and wetland hydrology indicators from data point to 
data point.  The Arid West Supplement includes new wetland hydrology indicators, including 
“Shallow Aquitard (D3)” which was observed, as a clay lens at various depths and at a number of 
locations within the depression [See Exhibit 4, Photograph 5].  In the absence of primary 
indicators of wetland hydrology and hydric soils, combined with the low reliability of some of 
the wetland indicator species to actually indicate the presence of wetland conditions [see Exhibit 
4, Photographs 7 through 10], the presence of the shallow aquitard, combined with hydric soil 
indicators, provides the best most reliable data for determining which portions of the site are 
wetlands under the Coastal Act.   
 
Vegetation 
 
The areas around Data Points 08-D and 08-G, which are encompassed by the polygon on Exhibit 
4, are dominated by a predominance of wetland indicator plants including common pickleweed, 
alkali weed, and sicklegrass.  The areas around Data Points 08-H, and 08-I, which are outside of 
the polygon on Exhibit 4, are also dominated by pickleweed, alkali weed, and sicklegrass, 
although at lower densities than the Data Points within the polygon. The area around Data Point 
08-F is dominated by five-hook bassia (Bassia hyssopifolia, FAC), and common pickleweed, a 
poor obligate as discussed below. 
 
Soil 
 
Data Point 08-G exhibited hydric soil indicators, while those around 08-D did not. Both of these 
data points are encompassed by the polygon on Exhibit 4. In the area outside of the polygon, 
none of the Data Points exhibited hydric soil. 
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Hydrology 
 
Within the polygon, none of the data points had primary indicators of wetland hydrology.  Data 
Point 08-G had two secondary indicators of wetland hydrology (shallow aquitard and FAC 
neutral test)21, while data point 08-D had only one secondary indicator (FAC neutral test). All 
three points outside the polygon lacked primary indicators for wetland hydrology and had only 
one secondary indicator (FAC neutral test). 
 

c. Single-Parameter Wetland Conclusion 
 
Using paired sampling points and taking into account the areal expansion of some wetland 
indicator species, the 2008 delineation slightly expanded the northern boundary of the wetland 
area.  However, as explained above, the southern boundary of the wetland area was also modified 
so that it does not include the slope associated with the berm. 
 
The presence of hydric soils and/or wetland indicator plants (where they are functioning as 
hydrophytes) is sufficient for the Coastal Commission to make a wetland determination for 
portion of the site encompassed by the polygon on Exhibit 3, which covers approximately 0.20 
acre.  Combined, the 0.23 acre area that exhibits characteristics consistent with the presence of a 
three-parameter wetland and 0.20-acre area delineated in 2008 that exhibits at least one 
parameter would both be regulated as wetland by the Coastal Commission for a total of 0.43 acre 
of Coastal Commission jurisdiction.  
 
3. California Department of Fish and Game 
 
The excavated depression does not meet the definition of either a lake or a stream in accordance 
with the California Fish and Game Code, and would not be subject to regulation by CDFG 
pursuant to Section 1602 of the California Fish and Game Code.   
 
4. Regional Water Quality Control Board 
 
If the Corps asserts jurisdiction over the 0.23-acre portion of the isolated depression, it will be 
necessary to obtain a Section 401 Water Quality Certification from the Regional Board as a 
condition of the Section 404 from the Corps.  If the Corps does not assert jurisdiction over this 

                                                           
21 As indicated on the data sheet for Point 08-G, the presence of the restrictive layer consistent with a shallow 
aquitard does not reflect the characteristics of the soil in the surrounding area.  Rather, this clay layer is an inclusion 
in an area that lacks a predominance of hydric soils. 
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feature, then the Regional Board would assert jurisdiction in accordance with the Porter Cologne 
Act and require a waste discharge permit (WDR). 
 
5. Wetland Indicator Plant Species In Upland Areas 
 
As discussed above, wetland areas were identified in the lowest portions of the depressional 
feature as depicted on Exhibit 3.  During the May 2, 2008 site visit, individual common 
pickleweed plants, alkali weed (Cressa truxillensis, FACW) and non-native sicklegrass 
(Parapholis incurva, OBL), all of which have wetland indicator statuses of FAC or wetter, were 
observed outside of the previously delineated areas as depicted on Exhibit 3.  Exhibit 4, 
Photograph 1 and Photograph 6, shows the limited quantity of individual plants and extent of the 
areas newly vegetated with pickleweed. 
 
As noted in the methods section above, areas where common pickleweed was not previously 
observed but currently occurs in low densities were evaluated for the presence of a predominance 
of wetland indicator plant species, hydric soils, and wetland hydrology.  In total, five new data 
points [Data Points 08-J, 08-K, 08-L, 08-M, and 08-N] were evaluated. 
 
Vegetation 
 
Each of the five data points exhibited a predominance of plants with an indicator status of FAC 
or wetter, including sicklegrass (Parapholis incurva, OBL), Australian saltbush (Atriplex 
semibaccata, FAC), small-flowered iceplant (Mesembryanthemum nodiflorum, FAC), fivehook 
bassia (Bassia hyssopifolia, FAC), Bermuda grass (Cynodon dactylon, FACU), Italian ryegrass 
(Lolium multiflorum, UPL), seaside heliotrope (Heliotropium curassavicum, FAC) and ripgut 
brome (Bromus diandrus, UPL).  However, relative to the areas vegetated with pickleweed and 
sicklegrass that are included within the one-parameter wetland boundary discussed above and 
depicted by Exhibit 3, which included no dominant facultative species, these five data points 
contained a significant number of facultative and upland species.  More importantly, these areas 
demonstrably lack wetland hydrology and as such, the plants cannot be growing as “hydrophytes” 
because the area lacks wetland hydrology.   
 
Soil 
 
Hydric soils were not detected at any of the five data points evaluated.  Soils generally consist of 
historic fill material placed on the site during construction of the marina and conversion of the 
site to uplands as detailed on the data sheets.  Excavation of the feature that now supports 
wetlands within the southern portion of the feature did not contact native soils in the upper 12 
inches; rather a minimum of approximately 12 inches of fill remains on top of native soils. 
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Hydrology 
 
As stated above, Data Points 08-J, 08-K, 08-L, 08-M, and 08-N all lack indicators of wetland 
hydrology, and no soil saturation or inundation was observed in 2004-2005 or in 2008. 
 
 
IV. DISCUSSION 
 
As noted above, approximately 0.23 acre of the excavated basin exhibits positive indicators 
(albeit minimally) for wetland hydrology, hydric soils and a predominance of hydrophytes, and 
therefore meets the Corps wetland definition.  An additional 0.20 acre exhibits positive indicators 
for the presence of hydric soils and/or a predominance of wetland indicator plants growing as 
hydrophytes and would be considered wetland under the California Coastal Act.  As described 
above, many factors contribute to making the depressional area difficult for making a wetland 
determination, and then to the extent that wetlands are present, delineation of the boundaries.  As 
discussed, these factors include: 
 
(1) Soil conditions that vary from location to location, with areas within a few feet of one another 
exhibiting very different conditions; 
 
(2) The presence of plants with an indicator status of FAC or wetter growing in areas that clearly 
lack wetland hydrology; and  
 
(3) The presence of wetland indicator plants which do not behave in a manner consistent with 
their indicator status (e.g., “obligate” plants such as pickleweed or heliotrope or facultative wet 
species such as alkali weed growing in upland areas as depicted on Exhibit 4, Photographs 7 
through 9). 
 
With these considerations in view, it is important to note that all accepted wetlands definitions 
include the concept of saturation or inundation sufficient to cause anaerobic conditions which in 
turn result in the formation of hydric soils or which promote the growth of vegetation that is 
adapted to anaerobic conditions.  Examples of such wetland definitions include: 
 

Wetlands shall be defined as land where the water table is at, near, or above the 
land surface long enough to promote the formation of hydric soils or to support 
the growth of hydrophytes…for purposes of this section, the upland limit of a 
wetland shall be defined as  
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(A) the boundary between land with predominantly hydrophytic cover and 
land with predominatly mesophytic or xerophytic cover; 
(B) the boundary between soil that is predominately hydric and soil that is 
predominately nonhydric…(Section 13577(b)(1) of the Coastal 
Commission Regulations). 

 
…macrophytic plant life growing in water, soil or on a substrate that is at least 
periodically deficient in oxygen as a result of excessive water content. 22 
 
Plants that live in conditions of excess wetness.  For purposes of this manual, 
hydrophytes are defined as macrophytic plant life growing in water or on submerged 
substrates, or in soil or on a substrate that is at least periodically anaerobic (deficient in 
oxygen) as a result of excessive water content. 23 

 
In considering all of the data collected on the site to date, the most reliable indicator for the 
presence of saturation in the upper 12 inches was the presence of a shallow aquitard capable of 
perching water in the upper 12 inches of the soil profile.  The fact that the limit of areas that 
exhibited a predominance of wetland indicator plants and/or hydric soils in 2004 coincides very 
closely with the areas where an aquitard was detected within or just below the upper 12 inches in 
2008 strong confirms the accuracy of the wetland boundary.  The expansion of common 
pickleweed is best explained by the heavy rainfall that occurred in 2005, as the limits of the 
pickleweed are very close to the maximum limit of ponding during that extreme rainfall year.  
Once established, the pickleweed is now tapped into moist clays that are below the sandy fill 
soils; otherwise, these plants would not have survived the low rainfall year of 2006 followed by 
the one of the driest years in the last century in 2007.   
 
As depicted on Exhibit 4, Photographs 7 and 8 pickleweed is able to persist on dry saline soils 
(xerophytic vegetation) as well as soils that are moist (i.e., mesophytic vegetation) but clearly not 
saturated in most years.  Much of the basin consists of a 0.6- to 2.0-foot layer of fill over native 
soils, which in many cases consist of a thick layer of clay. Even in dry years, this deep clay layer 
traps water, and although not saturated, allows wetland indicator species to survive despite non-
saturated conditions in the upper 12 inches. Wetland indicator species classified as obligate that 
truly require surface saturation or moisture to survive and are unable to tap into the deeper clay 
                                                           
22 Federal Interagency Committee for Wetland Delineation.  1989.  Federal Manual for Identifying and Delineating 
Jurisdictional Wetlands.  U.S. Army Corps of Engineers, U.S. Environmental Protection Agency, U.S. Fish and 
Wildlife Service, and U.S.D.A. Soil Conservation Service, Washington, D.C. Cooperative technical publication. 
23 Government Printing Office.  1991.  Federal Register, "1989 Federal Manual for Identifying Jurisdictional 
Wetlands; Proposed Revisions."  August 14, 1991, Vol. 56, No. 157, pp 40446-40480. 
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