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EPA.  Region IX.  1989.  A determination of the geographical extent of waters of the 
United States at Bolsa Chica, Orange County, California.  A report dated February 
1989. 
 
Exponent.  2006a. Water availability estimate for CP pre-2005 area.  A technical 
memorandum dated October 31, 2006. 
 
Exponent.  2006b. Water availability estimate for WP pre-2005 area.  A technical 
memorandum dated October 31, 2006. 
 
Exponent.  2006c. Water availability estimate for WP post-2005 area.  A technical 
memorandum dated October 31, 2006. 
 
Hamilton, D. (Exponent).  2007. Water availability estimates for the EPA area at the 
Shea Homes property.  A technical memorandum dated October 5, 2007 prepared for 
R. Metzler (Shea Homes). 
 
Homrighausen, A. (LSA), T. Bomkamp (GLA), and M. Josselyn (WRA).  2007.  
Memorandum to S. Sarb (CCC) dated June 12, 2007 regarding: “Historic ‘EPA area’ on 
Parkside Estates, Huntington Beach, Huntington Beach LCPA 1-06.” 
 
Homrighausen, A. (LSA).  2007.  Letter to M. Vaughn (CCC) dated July 7, 2007 
regarding:  “Buffer distance for northern eucalyptus trees.” 
 
Van Coops, J. (CCC).  2007a.  Memorandum to J. Dixon and M. Johnsson (CCC) dated 
July 2, 2007 regarding:  “Aerial photo and map interpretation for Shea property (Orange 
Co. APNs 110-016-19 and 110-016-20, and 110-016-23).” 
 
Van Coops, J. (CCC).  2007b.  Memorandum to J. Dixon and M. Johnsson (CCC) dated 
October 25, 2007 regarding:  “Response to the LCPA 1-06 Staff Report Comment Letter 
from Shea Homes.” 
 
 
 
Wetland Definition 
 
Consultants for Shea Homes continue to reject the wetland definition (Title 14 California 
Code of Regulations Section 13577(b)) that has long been the basis for the 
Commission’s wetland decisions.  Bomkamp (2007) makes a de facto argument that the 
presence of hydric soils are a necessary condition for the presence of a wetland.  This 
is apparent in the following assertions: 
 

“Ponded areas represent the absolute maximum extent of potential wetlands[ ]1 . 
…[W]e know that the ponded areas in the agricultural field do not exhibit reduced 
iron[ ]2  until after 27 to 35 days[ ]3 .  Therefore, in accordance with all accepted 
definitions, these areas would not be considered wetlands.”   

                                            
1 This is not necessarily true.  For example, a pond observed after a small rainstorm may be much smaller than the 
existing wetland. 
2 The observed presence of reduced iron is one field indicator of hydric soils. Exhibit QQQ
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“The scientific literature supports a further conclusion that, because anaerobic soil 
conditions are required to support a predominance of plant species that are 
functioning as hydrophytes[ ]4 , none of these areas [AP/EPA and WP/WP+] should 
qualify as wetlands under the Coastal Act.3” 

 
Mr. Bomkamp’s conclusions are contained within his premise, which cannot be 
reconciled with the wetland definition in the Commission’s Regulations.   
 
All wetlands occur along a moisture gradient.  Along this gradient, soils go from 
saturated to relatively dry; the physical indicators of hydric soils, which form under 
periodic anaerobic conditions, go from abundant to absent; and, wetland indicator 
species go from predominant to uncommon.  Typically, the wetland indicator species 
will continue to be predominant beyond the point on the gradient at which the indicators 
of hydric soils drop out. Although there are objective places at which to draw a line 
distinguishing uplands from wetlands, there is no single correct location. The wetland 
definition in the 1987 Corps of Engineers Wetland Delineation Manual and the definition 
implicit in Mr. Bomkamp’s remarks would place the line near the wet end of the gradient.  
The definition in the Commission’s Regulations moves the line farther toward the dry 
end of the gradient.  Other definitions are even more inclusive.  
 
 
Potential Size of Wetlands 
 
Consultants for Shea Homes have attempted to assess the potential for the formation of 
wetlands at the Parkside property by estimating water availability and by estimating the 
water requirements of some common wetland indicator plants (Bomkamp 2006, 2007; 
Exponent 2006a,b,c; Hamilton 2007).  Given a fixed amount of water, the potential size 
of a wetland will be inversely proportional to the water demand of the vegetation. 
 
Water availability was estimated by Exponent (2006a,b,c; Hamilton 2007) using rainfall 
records, soil characteristics, the estimated size of the watershed5, and the size of the 
presumptive wetland6 receiving the water.  The available water was estimated as the 
amount of rain falling directly into the presumptive wetland plus runoff from the 
contributing area, which was calculated as the amount falling on the watershed minus 
the amount soaking into the ground (~87%).  The contributing watershed was estimated 
based on local topography and on the presence of drainage infrastructure that directed 
water onto the Shea property during some years and into the municipal storm drain 
system more recently.  
 

                                                                                                                                             
3 Although there is some disagreement on the actual number of days of saturation required for iron reduction to 
occur at the Shea Homes property (Dixon 2006), the existing data suggest that the period is greater than a week at 
the AP.  Strictly, this is only known for the AP area where the samples were taken.  The factors affecting the rate at 
which anaerobic conditions develop (e.g., soil pH and soil organic content, and the factors affecting the validity of 
the test for ferrous iron, such as soil iron content, vary from place to place within the agricultural field. 
4 Hydrophytes are simply plants growing in water or on a substrate that is “at least periodically” deficient in oxygen 
as a result of excessive water content.  This is a much broader definition than implied by Mr. Bomkamp. 
5 The size of the local watershed or “drainage area” was estimated by Hunsaker and Associates, but the methods 
used have not been described. 
6 If most of the available water is from runoff, then a smaller receiving area (presumptive wetland) will have more 
available water than a larger receiving area. Exhibit QQQ
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Using this model (Exponent 2006a,b), it was estimated that, prior to 2005, the median 
amount of water available within the CP wetland was 20.81 inches of water per year 
and the median within WP was 13.25 inches per year.  Therefore, one would expect 
that there would be greater inundation at CP than at WP during most years.  However, 
this expectation does not match the actual observations of ponding at the particular site 
in the CP wetland that I used for comparisons (Dixon 2006).  In the available 
photographs taken of both areas at about the same time, WP generally has more 
standing water.  This is probably because the overall receiving area of the CP wetland 
is large relative to that portion of the wetlands that I used as a comparison area, which 
is higher than much of the surrounding wetland terrain.  Obviously, the assumption that 
all parts of a wetland have the same water availability is wrong.  It is also clear that 
some areas of the CP wetland are able to support a preponderance of wetland 
vegetation with less water than the amount estimated for the total acreage.  I include 
this example to demonstrate that although the simplifying assumptions of the water 
availability model are not unreasonable as a first cut, the devil is in the details. 
 
Given estimates of water availability (Hamilton 2007), the potential size of the EPA 
wetland was calculated based on the assumption that the average annual water 
requirement for wetland vegetation is 24.6 inches (Bomkamp 2007).  This water 
requirement was extrapolated from a report on the “consumptive use” of water or 
“evapo-transpiration” by a variety of California native plants (Division of Water 
Resources 1942).  The purpose of the DWR study was to determine the potential 
availability of water for irrigation and other human uses7.  For herbaceous species, 
plants were grown in large metal containers within which the water level could be kept 
constant throughout the year.  Thus, the fraction of the roots that reached “ground 
water” or that were within the capillary fringe had a constant unlimited supply of water.  
Although the design may be appropriate for its intended purpose, which was to 
determine the maximum vegetative water demand under different conditions and to 
estimate the limiting depth of groundwater for vegetation, the results of the studies tell 
us nothing about the minimum water availability required to support a preponderance of 
wetland vegetation at the Shea Homes property or elsewhere.  This is obvious in the 
reported relationships between water availability and the amount of water consumed 
(Department of Water Resources 1942).  The more water that was made available to 
plants, the more they used.  Also, where evaporation was higher, water use was higher.  
Under similar experimental conditions, plants in the Owens Valley used more water than 
plants near Santa Ana and the latter no doubt use more water than plants nearer the 
coast, although there were no coastal experimental stations.   
 
Based on consumptive use results in the DWR study, Bomkamp extrapolates that salt 
grass (and probably pickleweed) requires around 40 inches of water per year.  Although 
this may be roughly the amount that would be used were water continuously available in 
the majority of the root zone throughout the year, it is not the amount of water that is 
required by the species.  In fact, the DWR report documented that when water 
availability was decreased by lowering the experimental depth to “ground water,” salt 
grass continued to grow while consuming as little as 10 inches of water per year.  The 
DWR data simply do not enable one to estimate the requirements for species such as 
                                            
7 For example, it was found that 24% of consumptive use in the Sacramento Delta “…goes to sustain plants serving 
little or no purpose.”  Interestingly, these kinds of studies showed that a large quantity of water could be recovered 
by extracting groundwater and thereby lowering it “…beyond the reach of the vegetation…[,which] was the basis 
for the construction of the … Los Angeles aqueduct.”  Exhibit QQQ
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salt grass living in a seasonally wet environment where nearly all the growth takes place 
opportunistically during a brief time in the winter when water from rainfall is available8.  
Since the estimates of vegetative water requirements are extrapolations based on 
inappropriate data (and are probably significantly inflated), the resulting estimates of the 
size of potential wetlands are not reliable or useful.  
 
Temporal Changes in Water Availability 
 
Hunsaker and Associates prepared maps showing estimated drainage areas (Hamilton 
2007) based on topography for the years 1970, 1980, 1997, and 2005.  Exponent 
(Hamilton 2007) used this information and estimates of the contributions of the Harbor 
Bluffs development and the Cabo del Mar condominiums (both north of the Shea 
Homes property) to estimate water availability during different time periods.  Beginning 
some time during the period of about 1978 to 1980, water was diverted to a bubble-up 
structure that discharged onto the Shea Homes property.  After about 1986, this water 
went into the storm drain system.  Exponent used two estimates of infiltration for the 
period during which the Cabo del Mar condominiums were being built – 87% infiltration 
represents the estimated average for undisturbed soil in this area; 69% estimated 
infiltration represents the construction period when the ground was cleared of 
vegetation and compacted and runoff was probably higher.  The results of this modeling 
exercise are shown for the periods of interest in Table 1. 
 

Table 1.  Estimated water availability for an 8-acre receiving area (EPA 
wetland area) during various time periods. 

 

Time Period Topography 
Used Conditions 

Estimated Water 
Availability for the 
8-acre EPA area 

Prior to c. 1978 1970 No water diversion structures; 87% 
infiltration assumed. 13.86 in 

c. 1978 – c. 1986 1980 
Water diverted to Shea Homes property 
from Harbor Bluffs & Cabo del Mar; 87% 
infiltration assumed. 

14.23 in 

c. 1978 – c. 1986 1980 
Water diverted to Shea Homes property 
from Harbor Bluffs & Cabo del Mar; 69% 
infiltration assumed. 

18.80 in 

c.1986 - 1997 1997 
Water diverted from Harbor Bluffs & Cabo 
del Mar to municipal storm drain; 87% 
infiltration assumed 

11.60 in 

 
 
 
Existence and Size of a Wetland in the Area Delineated by EPA 
 
The consultants for Shea Homes contend that the EPA wetland never existed 
(Homrighausen et al. 2007) and question whether ponded areas that are apparent in 
aerial photographs represent wetlands (Bomkamp 2007).  The latter skepticism is based 

                                            
8 The DWR report pointed out the limitations of their experimental protocols even for estimating consumptive water 
use:  “It has been shown that the limitations of soil tanks make them inadequate for some types of consumptive use 
investigations.  Tanks are suited to areas of high ground water … but studies in other areas where the water table is 
beyond reach of root systems may best be carried on through soil sampling.” Shallow ground water is unusual at the 
Shea Homes property.  Exhibit QQQ
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on the probable lack of hydric soil conditions and the theoretical calculations from 
inappropriate estimates of the water requirements of wetland vegetation discussed 
above.  I have critiqued and rejected most of these arguments (see above and Dixon 
(2007)).  The weight of the evidence indicates that a wetland meeting the definition in 
the Coastal Act and Commission’s Regulations existed roughly within the area 
delineated by the EPA prior to about 1998.  However, the consultants for Shea Homes 
have raised reasonable questions regarding the size of the area that frequently ponded 
and that was estimated at 7.6 acres by Bilhorn (1987 ), 8.3 acres by EPA (1989), and 
assumed to be 8 acres for purposes of calculation of water availability (Bomkamp 2007, 
Hamilton, 2007). 
 
Since the wetland boundary delineation accepted by EPA appears to have been based 
largely on evidence of ponding during the construction period for the Cabo del Mar 
condominiums, the size of the wetland was likely an over estimate.  Compared to the 
period prior to construction of the Cabo del Mar condominiums, the water availability 
during the construction period is estimated to have increased by between 3% and 36%, 
depending on runoff assumptions (Table 1).  The water availability at the time that Shea 
Homes acquired the property is estimated to be about 2.25% less than before the 
condominium construction, but about 19% to 38% less than during the construction 
period.  If size scales linearly with water availability, the actual size of the wetland after 
1986 may have been in the range of 5 to 6.5 acres.  Bomkamp (2007) presents 
delineations of ponded areas apparent in aerial photographs taken in 1962, 1967, 1980, 
1981, 1983, and 1995.   Considering only those delineations from photographs taken 
outside the Cabo del Mar construction period, the average ponded area was 4.0 acres9.   
 
The period of greatest interest is from 1986 (when water diversion changes were 
completed) to 1998 (when Shea Homes began significant land leveling). Unfortunately, 
there are few pertinent data available.  However, photographs taken on February 10, 
1993 (Figure 1), January 28, 1995 (Figure 2), and March 19, 1996 (Figures 3 & 4) show 
clear evidence of standing water in or adjacent to the boundaries of the EPA delineation 
and there probably was standing water obscured by crops on January 29, 1997 (Figure 
5), since portions of the EPA area are generally inundated when there is this much 
standing water adjacent to the flood control channel and in the riding arena (cf. Figure 
1).  Based on recent observations of ponding after extreme rainfall, the EPA area was 
also almost certainly ponded for long duration after 8.6 inches of rain in February 1998, 
but no photographs are available.  Although the photographic record is spotty, it 
appears that portions of the area delineated by EPA continued to be inundated following 
significant rainfall even after the runoff from neighborhoods to the north was diverted to 
the storm drain.  
 
The size of the ponded areas during the post-construction period can only be accurately 
estimated from the two vertical aerial photographs taken in 1995 (Figure 2) and 1996 
(Figures 3 & 4).  The size of the ponded or saturated area10 in 1995 is about 6.1 

                                            
9 This includes an El Niño year.  The available photographs were taken for purposes other than wetland delineation 
and are a haphazard collection of dates.  They should be treated as a random sample.  Neither heavy nor light rainfall 
years should be discarded from this small sample. 
10 Bomkamp (2007) estimated the area of dark soils to be 6.63 acres, but argues that only about 2 acres was actually 
inundated.  The Commission’s mapping supervisor does not think there is sufficient basis in the aerial image to 
make such a distinction. Exhibit QQQ
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acres11.  Van Coops estimates the size of the pond in the 1996 aerial to be about 2.9 
acres.  There is relatively little difference in the estimated pre- and post-construction 
water availability, so it is reasonable to use all the available ponding estimates to 
estimate the mean area.  This results in an estimate of 3.6 acres.   
 
Based on the Bilhorn (1987) and EPA (1989) estimates of the wetland area during the 
period of construction of the Cabo del Mar condominiums, estimates of water availability 
during the periods of interest, and the estimated size of ponded areas in available 
photographs, I think 4.0 acres is a reasonable estimate of the average area that ponded 
before about 1978 (prior to the construction of the Cabo del Mar condominiums) and 
between about 1986 (when water from the northern neighborhoods was diverted to the 
storm drain) and 1998 (when significant land leveling began).  In order to estimate the 
shape and location of a 4-acre wetland within the footprint of the EPA delineation, the 
Commission’s mapping unit overlaid the areas of inundation from 1995 (a very wet year) 
and 1996 (a below average rainfall year) over 1996 topography (Figure 6).  A 4-acre 
wetland area was obtained by expanding the boundary of the 1996 inundation footprint 
until it intersected either the boundary of the 1995 inundation footprint or the edge of the 
topographic depression defined by the +0.5-ft contour, whichever was reached first.  
This process was continued until the estimated area of the resultant polygon was 4.0 
acres (Figure 7).  The boundary of this 4-acre historical wetland area relative to the area 
delineated by EPA in 1989 is shown in Figure 8.  This 4-acre area is my best estimate 
of the portion of the wetland delineated by EPA that would have been frequently ponded 
or saturated near the surface after the water from the northern neighborhoods was 
diverted to the storm drain in about 1986 and before the significant land leveling that 
took place after about 1998 (see Van Coops 2007a, 2007b). 
 
 
Buffer For Northern Eucalyptus Grove (Raptor Habitat) 
 
Homrighausen (2007) presents Shea Homes’s proposed footprint for residential 
development and a public park and asserts that the development plan “provides an 
effect variable width buffer.”  He estimates an average buffer width of 334 feet (102 m), 
with a minimum width of 173 feet (53 m).   This result appears to have been obtained by 
averaging the development setback from both the southern grove of eucalyptus trees 
and the northern grove, and by including the active park area within the buffer.  The 
proposed development plan is shown in Figure 9 with 50-m (164-ft) and 100-m (328-ft) 
buffers around the northern eucalyptus grove.  It is obvious that the proposed 
development, which includes the park, is effectively less than 164 feet (50-m)12 from the 
northern eucalyptus trees that provide raptor habitat, rather than 334 feet.  This is not 
an adequate setback to protect raptors from disturbance.  For the reasons I discussed 
in some depth previously (Dixon 2007), I recommend that a 100-m buffer be established 
around the northern grove of eucalyptus trees. 
 

                                            
11 Van Coops (2007a) originally estimated the area from a hard copy as roughly 5 acres.  A more recent estimate 
using digital data and geographic information system (GIS) software is 6.1 acres. 
12 Homrighausen (2007) acknowledges that the park boundary was drawn 150 feet from the eucalyptus trees. Exhibit QQQ
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Figure 1.  Oblique aerial photograph taken on February 10, 1993.  There were about 5.7 
inches of rain during the 30 days prior to the photograph and about 18.7 inches for the 
1992-1993 rain year.  Much of the ponding in the EPA area was probably obscured by 
vegetation. 
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Figure 2.  Vertical aerial photograph taken on January 28, 1995.  There were about 11.7 
inches of rain during the 30 days prior to the photograph and about 18.3 inches for the 
1994-1995 rain year.  The area estimated to be ponded is contained within the green 
polygon and comprises about 6.1 acres. 
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Figure 3.  Vertical aerial photograph taken on March 19, 1996.  There were about 3.7 
inches of rain during the 30 days prior to the photograph and about 7.3 inches for the 
1995-1996 rain year.  The estimated area of inundation is shown separately in Figure 4 
because the polygon obscures some of the surface features seen here.  
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Figure 4.  Vertical aerial photograph taken on March 19, 1996.  The estimated area of 
inundation, which is enclosed by the orange polygon, comprises about 2.9 acres. 
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Figure 5.  Oblique aerial photograph taken on January 29, 1997.  There were about 4.8 
inches of rain during the 30 days prior to the photograph and about 10.6 inches for the 
1992-1993 rain year.  The ground surface in the EPA area is obscured by vegetation.  
When the riding arena area and the area next to the flood control channel have this 
much water, it is highly likely that portions of the EPA area were also inundated (see 
Figure 1). 
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Figure 6.  Estimated areas of inundation on January 28, 1995 and on March 19, 1996 
overlaid on 1996 elevation contours. 
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Figure 7.  The blue polygon was obtained by expanding the boundary of the area 
inundated in 1996 (encompassed by the blue polygon) until it intersected the edge of 
the depression defined by the +0.5-foot contour or the edge of the area inundated in 
1995, or until 4-acres was reached. 
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Figure 8.  The area delineated by EPA during the construction period for the Cabo del 
Mar condominiums is shown in tan.  Shown in lavender is the 4-acre portion of the EPA 
wetland that is estimated to have been present before and after the hydrological 
modifications associated with the construction of Cabo del Mar and before the 
significant land leveling that took place beginning in 1998.   
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Figure 9.  Proposed development plan presented in Homrighausen (2007) with 50-m 
and 100-m buffers around the northern eucalyptus trees that provide important raptor 
habitat.  In the key, “NTS” is a natural treatment system for urban runoff and “VFPF” is a 
vegetated flood protection feature or levee. 
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MEMORANDUM 
 
 
Date:    October 25, 2007      
 
To:      John Dixon 

   Mark Johnsson 
 
From:     Jonathan Van Coops, Mapping/GIS Program Manager 
 
Subject:  Response to the LCPA 1-06 Staff Report Comment Letter from Shea Homes 
 
 
This memorandum is intended to provide you with a response to Shea Homes’ (Shea) September 
21, 2007 letter to Meg Vaughn providing comments on the July 2, 2007 staff report, including 
Exhibit MMM, regarding the Huntington Beach LCP amendment LCPA 1-06.  The numbered 
responses below refer and correspond to the numbered comments contained in the Shea letter 
received on September 24, 2007.  I have included the comments from the Shea letter in italics 
below, followed directly by my responses. 
 
The purpose of Exhibit MMM was to provide an objective analysis of the landform alterations 
on the Shea property and to identify various areas that had been disturbed between 1970 and the 
present.  Exhibit MMM does not attempt to identify or address the extent of permitted versus 
unpermitted fill on the property; it simply locates, to the extent possible, where and when fill or 
other landform alterations took place on the property.  Shea’s response letter appears to 
misconstrue the purpose of Exhibit MMM, and it consists in large part of personal attacks on the 
author and includes misleading, erroneous and/or incorrect statements. This memorandum 
addresses each of Shea’s comments in turn.   
 
Shea Comment 39 
Weight of Evidence: The memorandum is a report from the Coastal Commission staff Mapping/GIS Program 
Manager to Dr. Dixon and Dr. Johnsson. In the absence of signatures from Dr. Johnsson, Exhibit MMM is the 
opinion of the sender of the memorandum (the “reviewer”) rather than the professional opinion of a Certified 
Engineering Geologist, Registered Land Surveyor, or Licensed Civil Engineer. 
 
Response to Comment 39 
There is no requirement that topographic map and aerial photo interpretation be done only by 
Certified Engineering Geologists, Registered Land Surveyors, or Licensed Civil Engineers.  As a 
professional geographer I have routinely utilized topographic maps and aerial photography for 
the last 30 years in my work for the Coastal Commission.  Furthermore, in the current era of 
rapidly expanding use of geographic information systems (GIS) technology, map and photo 
interpretation are as likely to be done by geographers, other earth scientists, and GIS 
professionals as by engineers and surveyors. 
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Shea Comment 40 
Photo Interpretation Results: Eleven vertical aerial images (1934 to 2006) were used to formulate the opinion. Of 
these, only three (1970, 1986, and 2001) were stereo pairs suitable for viewing “three-dimensionally.” In the absence 
of contemporaneous, corroborating topographic information, elevations or changes of elevations implied by the 
reviewer from the other nine images cannot be verified and must be discounted. 
 
Response to Comment 40   
This comment confuses photogrammetry with photo interpretation.  My analysis of the aerial 
photos was not intended to establish the magnitude of the change—only that a change occurred.  
If a photo interpreter examining a series of images detects a feature having relief in an image, 
such as a mound of fill or a seawall, where there was none previously, there is no requirement for 
“contemporaneous, corroborating topographic information” before concluding that the feature 
provides evidence of possible elevation change.  For example, pre- and post-eruption (1980) 
aerial photos of Mt. St. Helens in southern Washington, where a substantial portion of the 
mountain disintegrated, clearly show major elevation changes at the mountain.  There is no need 
to analyze stereopairs of the mountain pre- and post-eruption to see these elevation changes.   
 
Figure 1, included below, includes portions of the 1981 and 1983 images reviewed in Exhibit 
MMM clearly showing evidence of elevation change in the form of mounds of fill visible south 
of the arena and in the central area of this portion of the 1983 image (see arrows). While these 
photos are not stereopairs, they clearly show that there are mounds of material on the property in 
1983 that did not exist in 1981. 

 
 

1981       1983       

        
 

          Figure 1 – Portions of 1981 and 1983 images 
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Figure 2, below, is an enlargement of the portion of the 1983 image reviewed in Exhibit MMM 
clearly showing evidence of mounds of fill visible south of the arena and in the central area of 
the image (see arrows). 

 
 

 
 

          Figure 2 – Enlargement of portion of 1983 image  
 
 
 
 
 
To illustrate this further using a less dramatic coastal example, imagine examining two 
individual vertical aerial photos from different years that depict an area having an eroding coastal 
bluff.  Figure 3, included on the following page, depicts portions of 1993 and 2006 Coastal 
Commission vertical aerial photography covering a part of San Mateo County’s coastline 
showing evidence of coastal bluff retreat at the left center of the image (see arrow). The change 
in topography is clearly discernable, despite the fact that these are not stereopairs. The retreating 
cliff face (indicating changing elevations) is visible without stereoscopic analysis.  Comment 40 
is incorrect. 
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1993      
  

2006  
 

Figure 3 – Portions of 1993 and 2006 images showing coastal bluff erosion in San Mateo County 
 
 
It is important to note that nowhere in the section of Exhibit MMM entitled Photo Interpretation 
Results did I attempt to quantify the magnitude of elevation change detected in the images that I 
examined.   
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It is also important to note that there are professional geographers and other experienced photo 
interpreters who can reliably detect features in aerial photos having relief without the use of 
stereoscopes and stereopairs.  In other words, while someone with normal vision will certainly 
find it easier to see relief in vertical aerial photographs using stereopairs, it is not essential.  I 
have examined hundreds of individual aerial photos during the last 30 years where, for example, 
it was entirely possible to determine that a feature was a coastal bluff face and not a beach 
without stereoscopic analysis.   
 
An experienced photo interpreter examining an image can also use shadows and the angular 
geometry of a feature to identify relief. The notion that “changes of elevations implied by the 
reviewer from the other nine images cannot be verified and must be discounted” is erroneous.  
The topographic maps we had available that corresponded in date to the images we examined 
further corroborate the information interpreted from the images.  
 
Shea Comment 41 
Map Interpretations: MMM’s interpretations of contours ignore the limitations of map accuracy.  The accuracy 
standard of maps is one half of a contour interval; in other words a USGS contour map has a contour interval of five 
feet, so its accuracy standard is plus-or-minus two and a half feet. The reviewer has claimed changes in elevation of 
one foot or less.  All statements about elevation changes in the staff report should clearly state the source material 
and the accuracy standard. 
  
Response to Comment 41 
The statement that the accuracy standard of maps is one half of a contour interval, is erroneous 
and misleading when applied to digital topographic maps.  Comment 41 refers to the National 
Map Accuracy Standard (NMAS) of 1947 which has been superceded by the National Standard 
for Spatial Data Accuracy (NSSDA), for digital products (including digital elevation models 
(DEMS) and digital contours).  The NSSDA was published in 1998 by the Federal Geographic 
Data Committee (FGDC). While, of course, the earlier topographic maps we examined were 
originally hand drawn or scribed and had 5 to 10 foot contour intervals, the digital topographic 
maps provided by Shea for this analysis typically included spot elevations given to the tenth of a 
foot.  Shea’s selection of one and two foot contour intervals for depiction of topography in the 
“.pdf” images we received could have also have been another user-defined contour interval.  
Computer software is commonly used to process digital elevations in order to generate contour 
lines with user-defined intervals, based on the spot elevations taken at a site.   
 
Shea Comment 42 
1934 photo, Exhibit 1: The 1938 Santa Ana River flood obliterated the sinuous drainage features shown in this 
image and other images.  The darkened arc feature remained as a visible feature (still visible on contemporaneous 
images) but the feature is not topographically distinct from the adjacent land.  For this reason, images predating 
1938 have no bearing on the present matter.  The reviewer’s statement that the larger historical tidal channels and 
lower lying areas show clearly as darker tones, and that riparian vegetation lines the part of the channel towards the 
eastern margins of the property, cannot be determined from such a poor quality photo—especially a photocopy of a 
photo, as Mr. Van Coops used. 
 
Response to Comment 42 
The 1934 image, like the early maps of the area, provides a view of the property with typical 
characteristics of coastal wetlands, with numerous meandering channels and bare flats. The 
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comment that images earlier than 1938 have no bearing on the present matter is misleading. At a 
minimum the early photos, including the 1934 image, inform the current process with important 
historical context. The comment also is self-contradictory in that it asserts that the historical tidal 
channels were obliterated while also acknowledging these features remain visible in this and 
other contemporaneous images.   
 
The comment that historical tidal channels, low-lying areas, and riparian vegetation cannot be 
determined from this image is erroneous.  The fact is that with a high-resolution scan of the 
original large format photocopy, we were able to use image viewing computer software to 
examine enlarged views of the image showing significant detail. These features are visible even 
to the untrained eye. 
 
Shea Comment 43 
1952 Image Exhibit 2: In the absence of topographic information, the reviewer cannot state” [sic]…clear evidence of 
fill…” The implication is that road construction is somehow unpermitted, even though the photo predates the 
Coastal Act by decades. 
 
Response to Comment 43 
As with comment 40, comment 43 confuses photogrammetry with photo interpretation.  There is 
no requirement for “contemporaneous, corroborating topographic information” before 
concluding that certain features provide evidence of possible elevation change.  In addition, my 
discussion of the 1952 image made no mention of Coastal Development Permits or the Coastal 
Act. I simply explained that this image shows that there was fill on the property prior to 1952 – 
there is no “implication” that this was unpermitted fill.  
 
Shea Comment 44 
1970 Stereo Image Exhibit 2: The stereo pair was not provided to the public, and we ask that it be provided to us. 
Tidal channels ceased to exist in 1899 with the construction of tide gates by the Bolsa Chica Duck Club.  Through-
property flows ceased to exist with the construction of the flood control channel and adjoining developments 
beginning in 1959. The darkened arc feature is a historic artifact of historic Santa Ana River outflow which ceased 
with the 1938 Santa Ana River Flood and is not a drainage feature.  There are no “channels” in the farmed area. No 
topographic features were identified in 1949 and later USGS topographic mapping. Coloration provides absolutely 
no indication about elevation, cut, fill or wetness.  The reviewer’s statement that coloration implies a drainage 
channel, given stereoscopic topographic information, casts doubt on all of his interpretations about elevation, cut or 
fill.  The photo date was May 21, 1970, placing it in the 1969-1970 water-year; per the July 27, 2007 Dixon report, 
none of the areas were interpreted to be ponded at that time. 
 
Response to Comment 44 
The 1970 stereopair was provided to Shea on September 27, 2007 by placing digital files of the 
images on the Commission’s file transfer protocol (ftp) site.  The fact that historical channels in 
the farmed area have been altered does not negate the fact that their historical alignment still 
appears in this and other images. The implied assertion that color in an aerial photo image cannot 
indicate historical channels on the property is erroneous.  Shea’s comment ignores the fact that 
Exhibit MMM refers to historical channels, thereby giving the false impression that we implied 
the historical channel in the farmed area was a drainage channel in 1970. We made no such 
claim. 
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Nowhere in the Exhibit MMM section describing this image did I imply that the clearly visible 
historical channel retained the elevation characteristics in 1970 necessary to consider it a 
drainage channel at that time.  The author of comment 44 mischaracterizes my statement about 
the historical channel and attempts to use it out of context as a basis for contesting the 
interpretations. 

 
Shea Comment 45 
1977 Image Exhibit 3: In the absence of topographic information, the reviewer cannot make statements about 
elevation, cut or fill. 

 
Response to Comment 45 
The comment regarding the 1977 image confuses photogrammetry with photo interpretation.  
There is no requirement for “contemporaneous, corroborating topographic information” before 
concluding that visible features provide evidence of possible elevation change. 
 
Shea Comment 46 
1981 Image Exhibit 4: In the absence of topographic information, the reviewer cannot make statements about 
elevation, cut or fill. The zero (0 ft) MSL NGVD29 contour referred to on the 1965 USGS quad sheet is inconsistent 
with the NAVD 88 datum convention developed for later images. The equivalent elevation is about 2-1/2 ft higher. 
Further, the 0 ft contour is inconsistent with the 1949 quad sheet, which the reviewer has omitted from 
consideration. The 1949 quad sheet with detail is provided as Figures 4 and 5, compared with the 1965 USGS quad 
sheet detail in Figure 6. There are no former tidal channels and no topographic evidence of their existence because 
tidal influence was eliminated in 1899 and surface manifestations were obliterated in the 1938 Santa Ana River 
flood.  
 
Response to Comment 46   
The comment purports to be about the 1981 image, however, there are no references to the 1981 
image other than in the heading. This section of Exhibit MMM describes the structures, vehicles 
and disturbed areas on the property, as well as the filled areas that can be discerned from this 
1981 image.  Shea’s comment does not address or refute these observations, instead it provides 
incorrect information regarding the height difference between MSL NGVD 29 and NAVD 88 in 
Orange County, and random details of the 1949 and 1965 USGS quad sheets.  The comment also 
repeats previous incorrect and self-contradictory assertions regarding evidence of the former 
tidal channels. 
 
Shea Comment 47 
Page 4, 2nd paragraph, RE: February 19, 1983 photo, Exhibit 4: In the absence of topographic information, the 
reviewer cannot make statements about elevation, cut or fill. “Tidal channel” is inappropriate due to the prior 
existence of tide gates.  See the comment on 1934 Exhibit 1 and elsewhere.  The text states that there was 
development within the Shea property, citing well over 100 individual mounds of stockpiled fill south and southwest 
of arena area.  This matter was covered by Smokey’s stables’ CDP and no subsequent action was taken by the 
Coastal Commission.  
 
Response to Comment 47   
Similar to comments 40, 43, and 45, comment 47 confuses photogrammetry with photo 
interpretation.  There is no requirement for “contemporaneous, corroborating topographic 
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information” before concluding that visible features provide evidence of possible elevation 
change. 
 
Comment 47 asserts it is inappropriate to use the term “tidal channel” but omits the word 
“former” from the reference. Our analysis does not state that tidal channels existed in 1983, 
instead we observe that the outline of the areas where these channels once flowed can be 
discerned in this photograph.  Regarding the mounds of fill, the photo interpretation simply 
documented the presence of the fill.  Whether the fill was permitted is a separate issue that is 
beyond the scope of Exhibit MMM. 

 
Shea Comment 48 
Page 4, 3rd paragraph, RE: May 13, 1986 Stereo Image, Exhibit 5: The stereo pair was not provided to the public, 
and we ask that it be provided to us. The one-acre additional fill is explained later as being authorized permitted fill 
in the stable area.  There is no former tidal channel, and no topographic evidence of its existence because tidal 
influence was eliminated in 1899 and surface manifestation was obliterated in the 1938 Santa Ana River flood.  The 
text states additional development and over an acre of additional fill is visible by the enclosed corrals or riding areas.  
The corrals and riding areas were covered by the CDP, and no citation was ever issued by Coastal staff, so the 
assumption must be that no illegal fill occurred and no resources were harmed. 

 
Response to Comment 48   
The 1986 stereopair was provided to Shea on September 27, 2007 by placing digital files of the 
images on the Commission’s file transfer protocol (ftp) site.  The comment asserting that there is 
no former tidal channel is erroneous and misleading, as explained in prior responses to Shea’s 
comments.  The comment regarding the corrals and riding stables being “covered by the CDP” 
has nothing to do with the photo interpretation. 
 
Shea Comment 49 
Page 4, 5th paragraph, RE: January 28, 1995 photo, Exhibit 6: In the absence of topographic information, the 
reviewer cannot make statements about elevation, cut or fill. 
 
Response to comment 49   
As with comments 40, 43, 45, and 47, comment 49 confuses photogrammetry with photo 
interpretation.  There is no requirement for “contemporaneous, corroborating topographic 
information” before concluding that visible features provide evidence of possible elevation 
change. 
 
Shea Comment 50 
Page 5, 1st paragraph, RE: February 24, 1999 photo, Exhibit 7: In the absence of topographic information, the 
reviewer cannot make statements about elevation, cut or fill. The quality of this photo is too poor to make the stated 
assertions, particularly with respect to elevation changes. Most of the disturbed area referenced by the reviewer is in 
the vicinity of the approved stable development. Separate topographic evidence and permit documents provide a 
clearer understanding of the activities shown in this photo. 
 
Response to Comment 50   
The comment that the 1999 image is of too poor quality to interpret is erroneous and contradicted 
by the statement that separate materials explain “the activities shown in this photo.”  The fact is 
that with a high-resolution scanned image of this photograph, we were able to use image viewing 
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computer software to examine enlarged views of the image showing significant detail. These 
features are visible to the untrained eye and were accurately described in Exhibit MMM. 
 
Shea Comment 51 
Page 5, 2nd paragraph, RE: June 29, 2001 “Stereo Image”, Exhibit 8: The stereo pair was not provided to the 
public, and we ask that it be provided to us.  The tidal channels ceased to exist in 1899 with the construction of the 
tide gates.  The tonal difference is associated with a remnant of the 1938 Santa Ana River flood and is not a channel.  
Although it is true that the CP area was revegetating with upland and wetland species, and it is incorrect for the 
reviewer to state that he can discern as much by viewing a photograph of this scale and quality.  The identified 
channel was a ditch dug by the farmer and resolved by the Coastal Staff following a site visit without the issuance of 
a violation or citation.  The reviewer’s lengthy discussion of “some sort of construction activity” evidenced by a 
vehicle, vehicle tracks, etc. is false.  No construction was occurring on the site at this time, and he has thoroughly 
misinterpreted standard farming practices, such as dust-control, as a construction activity. 
 
Response to Comment 51   
The 2001 stereopair was provided to Shea on September 27, 2007 by placing digital files of the 
images on the Commission’s file transfer protocol (ftp) site.  Similar to what was said in several 
earlier sections, Exhibit MMM included no assertion that the former channel was a channel in 
2001.  The comment persistently omits the adjectives “former” and “historical” from any 
references to channels, and instead repeats the assertion that no channel exists. 
 
The comment about the re-vegetation of the CP wetland is erroneous.  On the contrary, 
stereoscopic photo analysis using standard 1:12,000 scale aerial photography is a highly useful 
tool that has been employed for years by public and private organizations for this type of 
interpretation. In addition to stereoscopic analysis we were able to use image viewing computer 
software to examine enlarged views of high-resolution scans of the June 29, 2001 image that 
show significant detail and contrast. 
 
In the portion of the 2001 image included on the following page as Figure 4, which depicts the 
area of the CP wetland, it is plainly evident that the vegetation color, the color contrast between 
the vegetation features, and the geometric arrangement of the vegetation shapes in the area 
support the statement in Exhibit MMM that the area was re-vegetating with both wetland and 
upland species (see arrows a – wetland vegetation, and b – upland vegetation). 
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Figure 4 – Portions of June 29, 2001 image showing re-vegetation of CP wetland 
 
 
It is unclear what is meant by the comment “resolved by staff” made in reference to the drainage 
channel at the western margin of the agricultural field. Once again, Shea misinterprets the 
purpose of Exhibit MMM, which is simply to describe the features shown in these images, not to 
make any judgments with respect to the legal status of the development on the property. 

 
The assertion that the vehicle activity and road watering apparent in this image do not constitute 
construction activity is irrelevant. Whether this activity was farming or dust-control related does 
not negate the fact that both the road watering and vehicle movement are clearly visible in the 
images.  

 
Shea Comment 52 
Page 5, 3rd paragraph, RE: January 2006 photo, Exhibit 9: The “structures” referenced by Mr. Van Coops along 
the flood control channel are the concrete block emergency repairs constructed by Orange County Flood Control 
District at about the time of the photograph, in response to the imminent threat of levee failure.  “Expansion of an 
access road” and “additional fill” are both related to the County’s construction [of] an access road for the emergency 
repairs and reinforcement of the levee. 
 
Tidal channels ceased to exist in 1899.  The tonal difference is associated with a remnant of the 1938 Santa Ana 
River flood. 
 
The reviewer states that “…overlapping images were not available which precluded stereoscopic analysis…”, yet in 
the sixth line, the reviewer states that “…changes include…additional fill extending to the north of this expanded 
access road.”  Without stereo pairs, the reviewer cannot state that he is able to determine fill, or to distinguish fill 
from disturbance. 
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The reviewer errs in stating there are signs of “relatively extensive grading” in the image.  Without a stereographic 
pair, it is impossible for the reviewer to determine topographic changes.  Further, no grading has occurred on the 
site at any time since Shea’s ownership, and even the Commission staff’s attempts to tie farming operations to 
grading have never focused on this time period.   
 
Response to Comment 52   
In this section of my report I mention the changes I detected in the area southwest of the former 
stables area that included “the placement of structures along the flood control channel.” During 
my July 21, 2007 visit to the site I was able to inspect these structures, which consist of a number 
of concrete blocks stacked together on the landward side of the northwestern levee to provide 
bank stabilization and reinforcement of the levee.  The comment regarding the concrete blocks 
apparent in the 2006 image is consistent with what I observed during my July 21, 2007 site visit. 
 
The assertion regarding stereopairs in comment 52 is incorrect.  As explained in the response to 
Shea’s comment 40, while someone with normal vision will certainly find it easier to see relief in 
vertical aerial photographs using stereopairs, it is not essential.  Figures 1 through 3 illustrate 
clearly that changes in topography are discernable without stereopairs.   

 
 “Grading” refers to the movement of earth that results in a change in topography, regardless of 
purpose. 
 
 
Shea Comment 53 
Page 6, 4th paragraph, line 7: The reviewer states that “…datums varies [sic] from location to location, but is 
approximately 2.3 feet in Orange County.”  It is unfortunate that the concept of datum (MSL NAVD88) —
bringing disparate data together with a common elevation—has heretofore been conspicuously ignored by both the 
citizens activists and Coastal staff, which accepted the opponents’ questionable analyses at face value.  As noted in 
comments to Exhibit 4, elevations on the 1965 USGS Quad Sheet are still referred to as MSL NGVD 29.  
Statements of datum (vertical in this case) must be made by a licensed surveyor or engineer, or be traceable to work 
by licensed individuals.  The false statement about datums varying from location to location point to the reviewer’s 
lack of understanding about this important concept, and his failure to consult with a licensed surveyor or engineer.  
The conversion value from one datum to the other, not the datums, themselves, vary from location to location.  For 
this part of Orange County, the conversion from NGVD 29 to NAVD 88 is about +2.4 ft. 
 
Response to Comment 53   
The comments regarding Exhibit MMM, page 6, 4th paragraph, line 7 are at first random, and 
then become misleading and erroneous. They appear to be based partly on using a portion of the 
sentence I wrote regarding geographic variations of the difference between the NGVD29 and 
NAVD88 vertical datums out of context.  The sentence comment 53 quotes out of context did 
not state that the vertical datums vary from location to location.  Re-reading it one will plainly 
see that the full statement reads “The difference [emphasis added] between the two vertical 
datums varies from location to location…” which it does (See Figure 5, National Geodetic 
Survey (NGS) map of height differences between NAVD88 and NGVD29). Orange County’s 
Geomatics/Land Information Systems Division actually provides the values of 2.3 feet, 2.34 feet 
and 2.35 feet for the NAVD88/NGVD29 height difference. 
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     Figure 5 – NGS Map showing variations in height differences between NAVD88 and NGVD29 

 
 
 
The implication that I did not consult with our staff engineer is incorrect. On the contrary, the 
entire document including the datum section of Exhibit MMM was reviewed by other 
GIS/Mapping staff as well as both the Coastal Commission staff engineer and staff geologist, 
who are registered professionals. 
 
Shea Comment 54 
Page 7, paragraph 5), topographic map in 1978, Exhibit 14: The reviewer’s entire discussion is flawed due to errors 
he committed in adjusting datums. He subtracted instead of added. 
 
Response to Comment 54   
The comment regarding Exhibit MMM, page 7, paragraph 5, 1978 topographic map (Exhibit 14) 
is misleading and incorrect. We made no datum adjustments. In the text of Exhibit MMM I 
included elevation values parenthetically that are the corresponding NAVD 88 elevations 
expressed in terms of NGVD 29, the datum used by the 1978 map, which would be 2.35 feet 
lower than their values expressed in terms of NAVD 88. To adjust or convert any of the NGVD 
29 elevation values to NAVD 88 would require adding 2.35 feet.  As with all of the topographic 
maps, the 1978 map was analyzed and the topography described as depicted. 
 
The following table illustrates the differences of elevation values expressed using NAVD 88 and 
NGVD 29.  
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       Description                    Elevation (feet) 
MLLW  NAVD 88 NGVD 29 

Mean High Water (MHW)     4.65    4.28      1.93 
Mean Sea Level (MSL)    2.76    2.39      0.04 
NGVD 29    2.72    2.35      0.00 
NAVD 88    0.37    0.00     -2.35 
Mean Lower Low Water (MLLW)   0.00   -0.37     -2.72 

 
        (Source: Orange County Geomatics/Land Information Systems Division) 

 
Figure 6 – Vertical Datums in Orange County, California 

 
Shea Comment 55 
Page 9, 4th paragraph, 2nd line: The reviewer errs by saying, “The lowest lying area is in the northwest quadrant of 
the property.”  In fact the lowest area is in the southwest quadrant of the property. 
 
Response to Comment 55   
The comment regarding Exhibit MMM, page 9, paragraph 4, Line 2 is misleading and incorrect. 
When one enlarges or “zooms in” to this map far enough, it is clear that there is a negative sign 
adjacent to the “1” label on the concentric-shaped –1.0 foot contour line located in the vicinity of 
the EPA wetland. The author of Shea’s comment 55 apparently failed to notice this while 
examining the 1970 map.  The one foot contour indicated at the southwest quadrant is actually a 
+1.0 foot contour.   
 
As stated in Exhibit MMM, the lowest lying area shown on the 1970 map is, in fact, located 
within the northwest quadrant of the property. 

 
Shea Comment 56 
Page 18 2nd paragraph, Exhibit 26: The reviewer’s conclusion regarding the amount of fill and height of fill are 
incorrect due to errors in converting datums.  The errors should be corrected in the staff report. 
 
Response to Comment 56   
The comment regarding Exhibit MMM, page 18, paragraph 2, Exhibit 26 is misleading and 
incorrect. No datum conversions were made by Coastal Commission staff. All of the topographic 
maps were analyzed and the topography described as depicted. If there were any errors in 
converting elevation data from NGVD29 to NAVD88 they were included in the submittal made 
by Hunsaker and Associates when they provided the information to us in June 2007. 
 
A correction: On page 18, both the Stables Area sections should refer to Exhibit 26, not Exhibit 
25.  
 
Please contact me with any questions about this memorandum or Exhibit MMM.  
 
cc:  M. Vaughn, CCC - LB 

S. Sarb, CCC - SD 
K. Schwing, CCC - LB 
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