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5. Information on facilities andlor programs that will be incorporated in to 
the development plan that will encourage public transit usage and 
transportation demand management (TDM) policies and programs; and 

6.  An analysis of the expected project impacts on current and future transit 
services along with proposed project mitigation. 

The MTA looks forward to reviewing the Draft E I R. If you have any questions 
regarding this response, please call me at 213-922-6908 or email at 
-. Please send the Graft EIR to the following address: 

Metro CEQ A Review Coordination 
One Gateway Plaza MS 99-23-2 
Los Angeles, CA 90012-2952 
Attn: Susan Chapman 

Susan chapman 
Program Manager, Long Range Planning 
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Table 3: Emissions from Open Trench Construction

Parameter Parameter Parameter Parameter 
Source [1] 1 [1] 2 [2] 3 [1] 4 [1] Factor (lbs/day) Factor (lbs/day) Factor (lbs/day) Factor (lbs/day) Factor (lbs/day)

CONSTRUCTION 
EQUIPMENT:

Concrete Saw 56 0.73 6.5 1 0.020 5.3 0.024 6.4 0.002 0.5 0.003 0.8 0.001 0.3
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Pavement 100 0.62 6.5 1 0.020 8.1 0.003 1.2 0.024 9.7 0.002 0.8 0.002 0.6
Breaker hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Pile Driver 100 0.62 6.5 1 0.020 8.1 0.003 1.2 0.024 9.7 0.002 0.8 0.002 0.6
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Crane 300 0.43 6.5 1 0.009 7.5 0.003 2.5 0.023 19.3 0.002 1.7 0.002 1.3
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Backhoe Loader/ 100 0.465 6.5 1 0.009 2.7 0.003 0.9 0.023 7.0 0.002 0.6 0.002 0.5
Compactor hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Rubber Tire Loader 110 0.54 6.5 1 0.011 4.2 0.002 0.8 0.023 8.9 0.002 0.8 0.002 0.6
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Excavator 360 0.58 6.5 1 0.011 14.9 0.001 1.4 0.024 32.6 0.002 2.7 0.002 2
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Generator/ 45 0.74 6.5 1 0.011 2.4 0.002 0.4 0.018 3.9 0.002 0.4 0.001 0.2
Compressor hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Soil Compactor 100 0.43 6.5 1 0.007 2.0 0.002 0.6 0.020 5.6 0.002 0.6 0.001 0.3
(Plate Compactor) hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Asphalt Paver 102 0.59 6.5 1 0.007 2.7 0.001 0.4 0.023 9.0 0.002 0.8 0.001 0.4
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Sweeper 97 0.68 6.5 1 0.013 5.6 0.003 1.3 0.031 13.3 0.002 0.9 0.002 0.6
hp load factor hours/day unit lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr lb/hp-hr

Haul Trucks [4] 1 10 8 0.019 1.5 0.003 0.2 0.027 2.1 0.0002 0.0 0.0005 0.0386
(muck removal) miles/roundtrip trips/day unit lbs/mile lbs/mile lbs/mile lbs/mile lbs/mile
Supply Truck [4] 1 5 1 0.019 0.1 0.003 0.0 0.027 0.1 0.0002 0.0 0.0005 0.0024

miles/roundtrip trips/day unit lbs/mile lbs/mile lbs/mile lbs/mile lbs/mile
Water Truck 6.5 1 0.675 4.4 0.150 1.0 1.700 11.1 0.143 0.9 0.140 0.9

hours/day unit lb/hr lb/hr lb/hr lb/hr lb/hr
Worker's 60 45 0.014 37.6 0.001 4.0 0.001 4.0 0.00001 0.024 0.0001 0.21509

vehicles [4] miles/day employees lbs/mile lbs/mile lbs/mile lbs/mile lbs/mile
Fugitive Dust [5] 0.5 30 0.11 3.667

acres days/month
tons/acre-

month
Daily Total 
(lbs/day) 107.1 22.4 136.9 11.8 12.223

SCAQMD Daily 
Contruction 
Thresholds 

(pounds/day) 550.00 75.0 100.0 150.00 150
Exceed SCAQMD 

Significance 
Threshold (Y/N)? NO NO YES NO NO

CO [3]
Emission

ROC [3] NOx [3] PM10 [3]
Emission

SOx [3]
Emission Emission Emission

Notes: 
[1]  Power specifications for the construction equipment were based on the draft Venice Force Main EIR, section 4.2.5. The 1 mile round trip is based on an estimate 
of the average distance from the construction zone to the staging/ receiving area at Dockweiler State Beach.
[2]  Load factors are from Table A9-8-D of the SCAQMD CEQA Air Quality Handbook (SCAQMD, 1993), .   
[3]  Emission factors for construction equipment are derived from SCAQMD, CEQA Air Quality Handbook, 1993, Table A-9-8-A and Table A-9-8-B.  
[4]  Passenger vehicle and delivery truck emission factors are derived from EMFAC2002 settings for scenario year 2006 -    
http://www.aqmd.gov/ceqa/handbook/onroad/onroadEF03_25.xls
[5]  Fugitive dust emissions factor from was derived from the road construction estimates found in the EPA's Fine Particulate Manual - 
http://www.epa.gov/air/oaqps/eog/course419b/studentmanual/sm_chapter_7.pdf









This page is intentionally blank. 





This page is intentionally blank. 





This page is intentionally blank. 



Technical Appendix

IMPACT ANALYSIS OF THE
VENICE DUAL FORCED MAIN SEWER PROJECT

ON THE CALIFORNIA LEAST TERN

by

Keane Biological Consulting
2892 N. Bellflower Boulevard

Suite 480
Long Beach, CA 90815-1125

Contact: Kathleen Keane

prepared for:

URS
2020 E. First St. Suite 400

Santa Ana, CA 92705
Contact: Kay Pratt

and

The City of Los Angeles
Department of Public Works

Bureau of Engineering
650 South Spring Street, Suite 200

Los Angeles, CA 90014-1911
Contact: Ara Kasparian

June 23, 2005



This page is intentionally blank. 



Keane Biological Consulting 1 June 22, 2005

INTRODUCTION

This report serves as a technical appendix to environmental documentation prepared for the
Venice Pumping Plant Dual Force Main Sewer project, proposed by the City of Los Angeles
Department of Public Works, Bureau of Engineering. The purpose of this report is to present
existing information regarding the California least tern (Sterna antillarum browni) and to discuss
the potential project impacts that may occur on the this bird species, which is listed by both the
federal and California Endangered Species Acts. A protected nesting area for the California least
tern (hereafter “least tern”) is located at Dockweiler State Beach within approximately 200 feet 
of one of the project alternatives. In addition, the least tern is known to forage in the Marina del
Rey channel and Ballona Creek, which will be bisected by the proposed project (via underground
tunneling) as well as at Ballona Lagoon and the Grand Canal, also in the project area.

This report was prepared by Kathy Keane of Keane Biological Consulting (KBC), who possesses
over 20 years of experience conducting least tern research studies, nesting site monitoring,
foraging studies, and impact analyses; and construction monitoring near least tern nesting sites.

Project Description

The City of Los Angeles is proposing to construct and install a new force main sewer extending
from the Venice Pumping Plant at 140 Hurricane Avenue in Venice to a junction structure on the
North Outfall Sewer in Vista del Mar near Waterview Street in Playa Del Rey. The existing 48-
inch diameter Venice Pumping Plant force main was built in 1958 and is a pressurized pipeline
that conveys wastewater flows to the Hyperion Treatment Plant located in Los Angeles. The
project’s intent is to construct a second forcemain to be used in tandem with the existing force
main for the purpose of fulfilling two key objectives:

(1) To expand the capacity of the Coastal Interceptor Sewer’s force main segment from the 
Venice Pumping Plant to a connection in Playa Del Rey in the vicinity of Waterview Street,
such that all projected wet weather flows can be safely conveyed without future threats of
spilling onto city streets and adjacent surface waters; and

(2) To provide force main redundancy to allow for much needed maintenance and rehabilitation
of the existing force main and future reciprocal cleaning of each force main during dry
weather periods.

Three alternative routes for the project are proposed:

Marquesas Way/Via Marina. From the Pumping Plant on Hurricane Street, the alignment would
proceed east under the Grand Canal and along Marquesas Way, then southeasterly on Via
Marina to the Marina Del Rey entrance channel. It would then cross under the Marina Del Rey
and Ballona Creek channels and continue south within Pacific Avenue to a junction structure in
Vista Del Mar near Waterview street. This alignment is about 10,400 feet long.

Pacific Avenue Alignment. From the pumping plant on Hurricane Street, the alignment would
proceed westerly to Pacific Avenue, then turn south and proceed along Pacific Avenue, cross
under the Marina Del Rey and Ballona Creek channels, and continue south within Pacific
Avenue to a junction structure in Vista Del Mar near Waterview street. This alignment is the
shortest route—approximately 10,000 feet.
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Dockweiler Beach Alignment. From the pumping plant on Hurricane Street, the alignment
would proceed westerly to the existing 20-feet wide sewer easement in Dockweiler State Beach,
then turn south and cross under the Marina Del Rey and Ballona Creek channels, and continue
south within the Pacific Avenue alignment to a junction structure in Vista Del Mar near
Waterview street. This alignment is about 10,400 feet long.

The Dockweiler Beach alignment would be located within 200 feet of a protected and fenced
nesting site for the least tern, called the Venice Beach nesting site and further described under
Species Background.

Construction Methods

The alignments under consideration cross the Marina del Rey entrance channel and Ballona
Creek channel, requiring about 1,800 feet of micro-tunneling1 under the two channels;
microtunneling will also occur under the Grand Canal for the Marquesas Way alignment.
Elsewhere along each alignment, two alternative construction methods are under consideration:
open trench and micro-tunneling. While open trench construction costs less, micro-tunneling
would eliminate the majority of traffic and parking impacts to residential areas both north and
south of the channels and can facilitate mitigation of other impacts such as noise.

The proposed project will be designed, constructed and operated in accordance with all
applicable laws, regulations, and formally adopted City of Los Angeles standards and
specifications (e.g., Los Angeles Municipal Code and Bureau of Engineering Standard Plans).
Construction will adhere to uniform practices established within current engineering and
construction standards specifically adopted by the City of Los Angeles.

Species Background

Listing Status and Range

The California least tern is one of three least tern subspecies breeding in North America. The
subspecies was listed as endangered under the federal Endangered Species Act in 1970 and by
the California Endangered Species Act in 1971. The interior race of least tern (Sterna antillarum
athalassos), also federally listed as endangered, primarily occupies the Mississippi River valley
and its tributaries. The eastern coast race (Sterna antillarum antillarum) nests from
Massachusetts to Florida (Massey 1974). The current breeding range of the west coast race, the
California least tern, extends in California from San Francisco Bay along the coast to the Tijuana
River estuary, just north of the U.S.-Mexico border (Small 1994), and in Mexico along both the
east and west coasts of Baja California. Least terns presumably winter in Central America or
northern South America, although their wintering range remains unknown.

1 Microtunneling uses a mud slurry to carry excavated material to the surface with generally no impact to the
surface above the tunnel. However, the slurry separation plant will generate noise and vibration proportional to
the size of the microtunneling pipe. The microtunneling area includes a small shaft at either end called the jacking
pit (where the slurry separator and pipes are located) and the receiving pit (where the microtunneling machine will
be removed). The jacking pit results in more noise because of loading trucks with the tunnel material. However,
microtunneling generally results in less noise and other surface impacts than open cut excavation, and it is possible
to minimize noise and vibration of the slurry separator, crane and generators at the jacking pit with sound walls
(Justin Brown, pers. comm.).
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Historical Nesting

Least terns historically nested in several small, scattered aggregations on sandy beaches and salt
flats, although the progressive loss of undisturbed sandy beaches resulted in a severe reduction in
both nesting sites and numbers of nesting pairs (Chambers 1908). According to A. McCormick,
quoted in Bent (1921), the beaches of  Los Angeles County  in 1899  “from Santa Monica
southward afford excellent breeding grounds for numberless birds of this species.”  By 1943, 
“breeding stations [are] few, owing to almost complete human use of suitable beaches” (Grinnell 
and Miller 1944). In recent years, Los Angeles County has supported only two protected least
tern nesting sites, compared with six sites in Ventura County, four sites in Orange County, and
over 20 sites in San Diego County. The two Los Angeles County sites are the Venice Beach
nesting site at Dockweiler State Beach, and the Pier 400 nesting site in the Los Angeles Harbor.

Population

Following listing under the federal and state endangered species acts, the number of least tern
nesting sites in California gradually increased from 23 in 1976, when statewide censuses were
initiated, to approximately 37 in 2004. The estimated number of nesting pairs also escalated
from approximately 664 in 1976 to 6,400 in 2004, despite a decline in 2002 to approximately
3,500 pairs due to apparent region-wide prey deficiencies. The number of nesting pairs in Los
Angeles County increased from an estimated 238 in 1990 to 455 in 1997, and to 968 in 20042,
but much of the increase has been at the Los Angeles Harbor nesting site3 (KBC 2004a).

Conservation

Protection of nesting sites with fencing and signage has effectively limited human disturbance at
most nesting sites. However, both native and non-native predators have been implicated in
major losses of eggs, chicks, fledglings and occasionally adults at several sites and over several
years. Although many native animals are currently, and have likely historically been, least tern
predators (e.g., American kestrel [Falco sparverius], common raven [Corvus corax], coyote
[Canis latrans]), the proximity of nesting sites to human-modified habitats has resulted in
increased threats of predation. For example, feral cats and dogs, free-roaming house cats,
introduced red foxes (Vulpes vulpes), and animals whose populations benefit from human
presence (e.g., American crow [Corvus brachyrhynchos]) have exerted strong predation
pressures at many nesting sites. In addition, many predators appear to benefit from the localized
and abundant prey source provided by the few remaining nesting areas, while others such as the
American kestrel have artificially increased populations near least tern nesting sites because of
the abundance of non-native palm trees along California beaches and residential areas (kestrels
nest in the cavities created by dead palm leaves). In addition, occasional summer storm systems
(as in 1995), and recurrent human disturbance at some sites such as the Tijuana River, affect
reproductive success. Finally, El Niño systems, or other weather patterns that influence water
temperature or salinity, affect availability of least tern prey, which can result in chick mortality
due to starvation. Thus, although the least tern population has increased substantially from its
pre-listing status, continued monitoring and predator management at nesting sites is required to
ensure reproductive success and long-term survival (Keane 1999).

2 Data from unpublished annual least tern reports by the California Department of Fish and Game.
3 In 2004, the Los Angeles Harbor Pier 400 nesting site supported the second-largest least tern colony in the state.
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Least Tern Foraging

Least terns forage by flying over the water and diving/plunging for fish (Thompson et al. 1997).
The least tern favors a diet of small fishes such as northern anchovy (Engraulis mordax),
topsmelt (Atherinops affinis), jacksmelt (A. californiensis), killifish (Fundulus parvipinnis),
shiner perch (Cymatogaster aggregata), and deep-body (Anchoa compressa) or slough (A.
delicatissima) anchovies (Atwood and Kelly 1984).

Atwood and Minsky (1983) conducted foraging studies near three least tern nesting sites
including the Venice Beach nesting site. Their study concluded that 75% of least tern foraging
occurred within 0.75 mile of their nesting site, but foraging also occurred up to 1.86 miles from
the nesting site. Historical information asserts that least terns prefer shallow-water habitats (less
than 20 feet in depth) such as bays, lagoons, estuaries, tidal marshes, and lakes (Thompson et al.
1997). Least tern foraging surveys initiated in the Los Angeles Harbor in 1982 and continued for
three years indicated that foraging activity was concentrated in shallow water, particularly
adjacent to the least tern nesting site, with little activity in deeper, more distant water (Massey
and Atwood 1984). However, some recent surveys (KBC 2001, 2003, and 2004b) show that a
substantial amount of foraging occurs in offshore in deeper ocean waters. For example, during
2001, as part of a three-year study in the Los Angeles Harbor, over 25% of transit flights
recorded at 28 survey stations were recorded over the breakwaters, indicating that least terns
were foraging extensively in open ocean beyond the Los Angeles Harbor (data from KBC 2002).
A history of least tern foraging studies through 1988 is presented in Keane (1988); foraging
studies thereafter are discussed in KBC (2001, 2003 and 2004b).

STUDY METHODS

Literature Review

KBC reviewed the history of least tern nesting at the Venice Beach nesting site, located adjacent
to the project area, provided in annual reports on statewide least tern productivity compiled by
the California Department of Fish and Game (CDFG). We also reviewed the project description
and project maps to assess the extent of potential project impacts on the least tern nesting site.

Nest Site Monitoring

Least tern monitoring studies at Venice Beach and other nesting sites have been conducted
annually since 1973 to estimate numbers of nesting pairs and reproductive success. Biologists
that monitor nesting sites are authorized to do so through 10(a)(1)(A) permits issued by the
United States Fish and Wildlife Service (USFWS) and a Memorandum of Understanding issued
by CDFG. Results of annual monitoring studies are summarized in annual reports compiled by
the CDFG, as well as in reports for Venice Beach prepared by KBC (2003b, 2003c, 2004c).

Monitoring at most nesting sites, including the Venice Beach nesting site, is conducted by entry
into the site by monitors to find, mark with a numbered stick and check the status of least tern
nests. Although monitoring temporarily disturbs nesting terns, it allows for the collection of
detailed data including the number of existing nests, the number of eggs and chicks in each nest,
and calculation of incubation periods and hatching success. In addition, evidence of predation
(e.g., mammal tracks, remains of chicks or eggs) can also be noted and subsequently addressed if
warranted. Monitors must also estimate the fledgling numbers for their site.
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EXISTING CONDITIONS

Venice Beach Nesting Site History

Least terns were known to have nested near Venice before 1919 (Edwards 1919). According to
Bender (1974), a nesting colony of least terns existed in the Playa del Rey area during or before
the late 1960’s.  In 1973, nesting least terns were discovered on an alkali flat in a degraded salt
marsh just south of the Ballona Creek flood control channel. They were relatively productive
most years from 1973 to 1979, with 10 to 30 breeding pairs each year. On May 8, 1977, an
unseasonable rain storm flooded the salt flat, rendering it unsuitable for nesting. Two weeks
later, three pairs of least terns were discovered nesting on the sand at Venice Beach just north of
the Ballona Creek mouth. Emergency fencing was erected, and activities to protect nesting terns
from disturbance were initiated. This was apparently the first known nesting at Venice Beach
(Comrack 2001), and the site supported approximately 35 pairs during its first year (Table 1).

Nesting pairs increased to 158 in 1980, to 206 in 1990 and to 303 in 1998 (Table 1). The site
also contributed over 10% of the fledglings for all nesting sites in the state from 1978 through
1994 (Table 1). However, American crows became major predators at the site in 1996, reducing
productivity most years thereafter to below 0.5 fledglings per pair, and to zero in 1999, 2001,
2004 and 2005 (Table 1).

Venice Beach Nesting Site Characteristics

The Venice Beach nesting site is located on Dockweiler State Beach just north of the Marina del
Rey channel mouth, between Yawl and Topsail streets. It is protected with permanent fencing
and chick fence, which must be frequently maintained during the season to ensure that chick
losses do not occur. It is currently 4.18 acres in size, surrounded by deteriorating and formerly
eight-foot high chain-link fencing, with plastic mesh fencing approximately two feet high to
confine least tern chicks within the nesting site. Lines of barbed wire cantilevered toward the
outside to deter entry by cats is present at the top of the chain link fence but is also deteriorating.

Because the site is protected from regular beach sweeping, it supports a coastal dune vegetation
community comprised of native and nonnative dune dominated by beach evening primrose
(Camissonia cheiranthifolia suffruticosa), beach bur (Ambrosia chamissonis bipinnatisecta) and
ice plant (Carpobrotus spp.) (Comrack 2001).

Protection of the nesting site at Venice Beach with fencing and monitoring has been provided
annually since 1977. Temporary fencing was erected and removed seasonally by the County of
Los Angeles from 1977 until 1980. A permanent chain-link fence was constructed prior to the
start of the 1981 breeding season, and when it deteriorated, a replacement fence was erected
prior to the 1988 season. Extensive fence repair and interpretive signs were funded by
Environment Now, based in Santa Monica, in 1998. Thereafter, repairs of existing chick
fencing, placement of new chick fencing as needed, minor repairs in chain link fencing and
removal of sand buildup is conducted annually by CDFG and volunteers before least tern arrival.
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TABLE 1.
Summary of Least Tern Nesting and Productivity at the

Venice Beach nesting site, 1977 to 2005a

Year Number
of Pairsb

Percent of
Statewide

Pairsc

Number
of Nests

Number of
Fledglings

Fledglings
Per Pair

Percent of
Statewide

Fledglingsc

1976 Nesting site not yet available
1977 35 4.1% ? 30 0.86 5.7%
1978 68 8.2% ? 75 1.1 17.9%
1979 88 8.8% ? 140 1.68 20.1%
1980 158 13.5% ? 240 1.52 31.2%
1981 150 15.4% ? 195 1.3 23.4%
1982 170 16.6% ? 60 0.35 11.7%
1983 145 12.1% ? 140 0.97 15.7%
1984 83 8.6% ? 94 1.13 18.1%
1985 96 9.4% ? 113 1.18 17.3%
1986 104 10.8% ? 113 1.09 12.8%
1987 109 11.7% ? 82 0.75 13.0%
1988 165 13.2% ? 192 1.16 17.0%
1989 137 11.0% ? 134 0.98 17.5%
1990 206 12.1% ? 279 1.35 17.3%
1991 198 10.8% ? 200 1.01 11.2%
1992 229 10.9% 275 245 1.07 17.4%
1993 246 10.6% 219 288 0.85 14.2%
1994 345 12.4% 345 224 0.65 12.4%
1995 310 11.9% 354 44 0.14 4.1%
1996 271 8.0% 361 92 0.33 4.6%
1997 375 9.4% 400 263 0.7 8.2%
1998 383 9.2% 387 200 0.52 7.3%
1999 43 1.2% 50 0 0 0.0%
2000 274 5.9% 308 150 0.55 3.9%
2001 331 6.9% 348 388 0.91 8.5%
2002 2 0.1% 2 0 0 0.0%
2003 348 5.1% 371 181 0.52 6.9%
2004 0 0.0% 24 0 0 0.0%
2005 120 Unknownd 90 0 0 Unknownd

a Data for this table were obtained from unpublished annual reports funded and compiled by the
California Department of Fish and Game.

b Values are number of least tern nests minus estimated number of renesting pairs.

c Percent of statewide total of nesting pairs and fledglings, derived from means of ranges
presented in annual reports prepared for the California Department of Fish and Game. The
Venice Beach site is one of approximately 38 sites statewide.

d 2005 data for other nesting sites in the state was not available when this report was completed
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Because of the current condition of site fencing, and because of a need for additional nesting
space in Los Angeles County (and a lack of potential suitable locations for new sites), CDFG
prepared plans to replace the fence as well as expand the site in 2002. However, the project has
been delayed until the fall of 2005. The nesting site will be expanded from 4.18 to nine acres,
and new gates to allow human and maintenance vehicle access will be installed. The project has
been approved by the California Coastal Commission, permit number 5-87-847-A. One public
beach volleyball court will be moved to accommodate the enlarged site and the protective fence
enclosure will be replaced, along with new interpretive signs (Comrack 2001).

Venice Beach Recent Least Tern Nesting

In 2002, least tern activity was observed early May but nests were not initiated until the week of
May 26, and eggs were soon depredated by American crow. No additional nests were
discovered during the remainder of the season, and by the end of June, no least tern activity was
recorded at the site. No chicks or fledglings were produced for the 2002 season. Disturbance
and depredation by crows was likely the cause of early abandonment of the site. A minimum of
four crows was observed at the site on each visit, and the crows would follow monitors around
the perimeter of the nesting site. Crow deterrents, including placement of crow carcasses in the
site, have worked in the past but were ineffective in 2002. However, least terns had a very poor
reproductive year throughout the state in 2002, with an estimated statewide reproductive success
of 0.16 fledglings per pair (KBC 2003b).

The 2003 nesting season at Venice Beach was successful compared to the 2002 nesting season.
The terns faced some predation by crows early in the season and again late in the season when
most of the terns had already left the site. Crow carcasses were placed once again in the nesting
site to deter crows from entering the site. As the number of terns increased at the site, the
number of crows decreased. The mobbing behavior of the terns seemed to be effective. The
estimated 348 nests is similar to numbers recorded at the site in the late 1990’s (Table 1);
fledgling numbers, always difficult to estimate, were between 181 to 396 for 2003 (KBC 2003c).

The 2004 nesting season failed to produce any young terns due primarily to heavy egg predation
by American crows, although crow carcasses and other methods that were successful in 2003 to
deter crows failed in 2004. Problems were apparent from the beginning with the first egg date 11
days later than 2003 and few adults attending the nesting site during most of May. Total nests
were estimated at 24, with no eggs surviving to hatching. The nesting site supported fewer than
10 nesting pairs during all monitoring visits in June, resulting ineffective predator defense.
Thus, the few eggs laid were quickly depredated by American crows. Evidence of probable
further predation by black-crowned night herons (Nycticorax nycticorax) in late June resulted in
abandonment of the site by least terns and no productivity (KBC 2004c).

The 2005 nesting season began well, with up to 210 least terns present in mid-May. However,
reported fish die-offs due to domoic acid in Santa Monica Bay may have reduced prey
availability for least terns and delayed nesting. Approximately 90 nests were initiated between
May 24 and June 7, 2005, but all eggs were depredated by American crows and the nesting site
was abandoned on June 8, 2005 (T. Ryan, pers. comm., 2005.).
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With the proposed expansion of the site during the fall of 2005, and more effective predator
management proposed for 2006, it is possible that the number of pairs nesting at Venice Beach
will increase in 2006 and future years. In addition, the assistance of local residents who provide
reports of potential predator activities and fence condition, and their involvement in educating
the public through personal communications or interpretive signs, will help ensure a future
successful nesting.

IMPACT ANALYSIS

Thresholds of Significance

Potential impacts of the Venice Pumping Plant Forced Main Sewer project on the California least
tern were evaluated pursuant to guidelines of the California Environmental Quality Act (CEQA).
A primary objective of CEQA is to disclose to decision-makers and the public the “significant” 
environmental effects of proposed activities. In accordance with the CEQA Guidelines and
checklist and for the purposes of this EIR, the proposed project would have a significant impact
on biological resources and require mitigation if it would:

Have a substantial4 adverse effect, either directly or through habitat modifications,
on any species identified as a candidate, sensitive, or special status species in
local or regional plans, policies or regulations, or by the California Department of
Fish and Game or U.S. Fish and Wildlife Service.

The checklist includes other bullet items regarding impacts on biological resources; however, for
this report, which focuses on the least tern, a special-status species known to occur in the project
vicinity, only the above item is discussed.

Permanent Impacts

Marquesas Way/Via Marina alignment: This alignment is located a minimum of 1,000 feet from
the Venice Beach least tern nesting site and thus would not result in any permanent effects on the
nesting site. No permanent impacts on least tern foraging habitat (Marina del Rey Channel,
Ballona Creek, Grand Canal) in the project area are expected (however, see Temporary Impacts).

Pacific Avenue Alignment: This alignment is located a minimum of 600 feet from the least tern
nesting site and thus would not have any permanent effects on the nesting site. No permanent
impacts on least tern foraging habitat (Marina del Rey Channel, Ballona Creek, Grand Canal) in
the project area are expected (however, see Temporary Impacts).

Dockweiler Beach Alignment: Portions of this alignment (between Yawl and Topsail streets) are
located within 200 feet of the least tern nesting site. However, construction activities associated
with this alignment would remain away from the nesting site and thus would not be expected to
result in any permanent effects on least terns or the nesting site. However, construction may
result in temporary effects on least terns (see Temporary Impacts). No permanent impacts on
least tern foraging habitat (Marina del Rey Channel, Ballona Creek, Grand Canal) in the project
area are expected (however, see Temporary Impacts).

4  Because CEQA does not define the term “substantial,” a substantial biological effect is defined in this section of 
the document as one that would adversely affect a biological resource that is considered rare or of limited
distribution in coastal Los Angeles County.
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Temporary Impacts

Marina del Rey Channel, Ballona Creek, and the Grand Canal: All three alignments cross
under the Marina del Rey channel and Ballona Creek via microtunneling, and the Marquesas
Way alignment crosses under the Grand Canal via microtunneling. Temporary turbidity in these
areas could occur with other tunneling methods, and turbidity may affect least tern foraging
either by reducing local prey availability and/or by compromising visibility of prey. However, in
general, microtunneling would occur below the bottom of these waterways, and microtunneling
generally has no effect on the surface (Justin Brown, pers. comm.). Thus, no turbidity is expected
in any of the waterways of the project area where microtunneling will occur. No other
temporary impacts on least tern foraging habitat are expected to occur in the project area.

Marquesas Way/Via Marina alignment: This alignment is located a minimum of 1,000 feet from
the nesting site and thus would not result in any temporary effects on the nesting site.
Considering the fact that least terns nest successfully adjacent to a container terminal in the Los
Angeles Harbor and have nested successfully amid substantial human disturbance on a crowded
beach in the summer, noise and other activities associated with project construction a minimum
of 1,000 feet away would not be expected to affect least terns should construction occur during
the least tern nesting season.

Pacific Avenue Alignment: This alignment is located a minimum of 600 feet from the least tern
nesting site and thus would not result in any temporary effects on the nesting site. As discussed
above, least terns have shown adaptability to noise and human disturbance beyond the fenced
nesting site; thus, noise and other activities associated with project construction a minimum of
600 feet away would not be expected to affect least terns should construction occur during the
least tern nesting season.

Dockweiler Beach Alignment: Portions of this alignment (between Yawl and Topsail streets) are
located within 200 feet of the least tern nesting. If any construction activities were to occur
during the least tern nesting season (approximately mid-April through mid-August) when least
terns are present (e.g., they have not abandoned the site as they did early in 2004 and 2005),
significant temporary impacts on least terns at the nesting site may result if open-cut excavation
(trenching) is used, or if microtunneling is used and the jacking pit and/or receiving pit are
within 500 feet of the nesting site. These impacts may include noise, surface vibration and
increased human disturbance at the nesting site. In addition, the presence of a work crew in the
vicinity of the nesting site may attract American crows, which may then enter the nesting site
and prey on least tern eggs. If microtunneling is used rather than open-cut excavation, and the
jacking pit and receiving pit are more than 500 feet from the nesting site, no significant
temporary impacts on least terns at the nesting site would be expected, assuming the
microtunneling operation is managed properly and does not result in surface impacts.

AVOIDANCE AND MINIMIZATION MEASURES

1) If the Dockweiler Beach alignment is selected and construction is to be above-ground, or
if microtunneling is used and the jacking and/or receving pit is within 500 feet of the
nesting site, and any construction activities are to occur during the least tern nesting
season (April 1 through August 31), a biological monitor with experience observing and
documenting disturbance to least terns shall be present during all construction activities
within 500 feet of the nesting site to ensure that construction activities do not adversely
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affect least terns using the nesting site. In addition, the monitors will ensure that work
crews properly dispose of all garbage in covered containers so that work crews do not
attract crows into the area and thus contribute indirectly to depredation of least tern eggs
and chicks by crows.

2) Construction of any of the three alignments includes microtunneling under the Marina
del Rey Channel and Ballona Creek, and the Marquesas Way alignment includes
microtunneling under the Grand Canal. All these waterways have been documented as
foraging habitat for the least tern. If any microtunneling activities are to occur during the
least tern nesting season (April 1 through August 31), a water quality specialist or
biological monitor shall conduct surveys at microtunneling locations a minimum of once
daily to ensure that microtunneling does not increase water turbidity. If any turbidity is
discovered in these areas, the microtunneling activities shall cease until the leak from the
tunnel that is resulting in turbidity is repaired.

Unavoidable Adverse Impacts

If the avoidance and minimization measures above are implemented successfully, no
unavoidable adverse impacts are expected.

Cumulative and Secondary Impacts

Assuming the avoidance and minimization measures above are implemented successfully, the
project would not contribute to cumulative adverse effects on least terns in southern California or
result in secondary impacts on least terns, least tern nesting sites or least tern foraging habitat.
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MARINE RESOURCE ANALYSIS FOR THE PROPOSED
VENICE PUMPING PLANT DUAL FORCE MAIN

PROJECT DESCRIPTION

The City of Los Angeles is proposing to construct and install a new force main sewer
extending from the Venice Pumping Plant at 140 Hurricane Avenue in Venice to a junction
structure on the North Outfall Sewer in Vista del Mar near Waterview Street in Playa Del Rey.
The existing 48-inch diameter Venice Pumping Plant force main was built in 1958 and is a
pressurized pipeline that conveys wastewater flows to the Hyperion Treatment Plant located in
Los Angeles. The project’s intent is to construct a second force main to be used in tandem with 
the existing force main for the purpose of fulfilling two key objectives:

(1) To expand the capacity of the Coastal Interceptor Sewer’s force main segment from the 
Venice Pumping Plant to a connection in Playa Del Rey in the vicinity of Waterview
Street, such that all projected wet weather flows can be safely conveyed without future
threats of spilling onto city streets and adjacent surface waters; and

(2) To provide force main redundancy to allow for much needed maintenance and rehabilitation of
the existing force main and future reciprocal cleaning of each force main during dry
weather periods.

The City of Los Angeles Collection Systems Engineering Division investigated and
identified several alternative alignments and construction methods for the placement of a new
force main. An examination of open-trench method of construction and/or micro-tunneling is
proposed for the roadway portion of the project, and micro-tunneling is the proposed method to
pass beneath the Marina del Rey and Ballona Creek channels.

REGIONAL SETTING

The project is located in the Marina del Rey and Venice area. This area was once a large
wetland marsh fed by the meandering Ballona Creek, which drained into Santa Monica Bay near
the current entrance of Ballona Creek. Throughout the 20th century this area was highly modified
by the channelization of Ballona Creek, establishment of the Venice Canal system, construction
of Marina del Rey and general degradation of the remaining wetlands.

Wetlands in the Santa Monica Bay are threatened by the proximity of highly urbanized
areas and the impacts of urbanization on the physical, biological and chemical characteristics of
the wetlands (MBC 1993). Specific impacts include: stream alteration and channelization,
draining, dredging and filling, diking, urban runoff, boating and shipping, housing and commercial
development, introduced species and increased use of wetland areas for recreation. Wetland
habitat loss was not unique to Santa Monica Bay; between the late 1800s and the mid-1960s
much of the wetland resources of Los Angeles and Orange counties were “reclaimed” with 
resulting loss of biological diversity and productivity (MBC 1988). Two-thirds of the 28 large
estuaries once found in southern California were dredged or filled. Since 1900, 75% of the
coastal wetlands and estuaries in southern California have been destroyed or severely altered.

Historically, the Ballona wetland complex covered 2,100 acres as recently as 1868 (MBC
1993). By 1894, that area was reduced to approximately 1,535 acres, from the present-day
community of Venice to the north, southwest through La Ballona, inland to Machado and south to
present-day Culver Boulevard. This area consisted of a broad marsh behind a long sand spit with
a narrow, intermittent opening to Santa Monica Bay. This opening was probably closed in spring
and summer, leaving a brackish lagoon behind the spit until winter storms and runoff breached
the sand spit, opening the marsh to tidal exchange.
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By 1930, the major lagoons of the Ballona wetland complex were drained for agricultural
use, oil and gas development, and mosquito and black gnat abatement (MBC 1993). Roads and
levees were built across the wetlands to provide access to oil platforms from the 1930s through
the 1950s. In the early 1960s the dredging of Marina del Rey further reduced wetland habitat, and
the dredge spoils were placed on the northern section of the wetlands that were previously used
for agriculture.

By 1938, Ballona Creek, the main freshwater source for the Ballona wetland complex,
was completely channelized for flood control (MBC 1993). Channelization reduced freshwater
and nutrient flow into the wetland marsh, and allowed the natural inlet to become blocked by
sediments. Channelization also altered the salinity and depth regimes of the wetlands, deepening
channels and increasing marine influence in the remaining wetland marsh.

Today, the remaining Ballona wetland complex is comprised primarily of Ballona
Wetlands, Ballona Lagoon, and Del Rey Lagoon. Additionally, Marina del Rey and Ballona Creek,
both highly modified from their natural states as part of the wetlands, are adjacent to and continue
to influence the remaining wetlands.

Marina del Rey is one of the largest manmade marinas in the world with more than 6,000
berths (Pondella and Allen, unpublished data). Construction on the marina began in 1960 with the
filling or draining of much of the wetlands to allow for urban development. Most of the marina is
silt-bottomed with little hard substrate other than retaining walls, floats and pilings. One basin
(Basin D) on the west side of the marina terminates in a sandy swimming beach, and eelgrass
beds (Zostera marina) are present in the subtidal areas of the basin. The marina connects to
Santa Monica Bay through an entrance channel bounded by breakwaters running perpendicular
to shore with a terminal breakwall running parallel to shore protecting the entrance.

Ballona Creek flood control channel runs parallel to the Marina del Rey entrance channel
at the mouth of the creek, emptying into Santa Monica Bay south of the Marina del Rey channel.
Within the project area, Ballona Creek is riprap-lined and primarily marine, providing tidal
exchange for both Del Rey Lagoon and the nearby Ballona Wetlands. Further upstream the
Ballona Creek drains most of Culver City and the surrounding areas (WRA 1990).

To the west of the project area, the Marina del Rey and Ballona Creek entrances bisect
Dockweiler Sate Beach. The north beach is adjacent to the Ballona Lagoon and Marina del Rey
to the east. A protected California least tern (Sterna antillarum browni) nesting area is located
near the southern end of the beach. The breeding area is fenced to exclude humans and
predators, and the beach within the enclosure is vegetated. The southern extent of Dockweiler
State Beach is adjacent to Del Rey Lagoon, Playa del Rey and the Los Angeles International
Airport to the south. In the Dey Rey Lagoon area several fenced, vegetated dunes back the
beach, and steeper slopes backing the beach in the vicinity of the airport are also vegetated. Two
western snowy plover critical habitat units have been proposed for Dockweiler State Beach, the
northern most west of the airport, slightly south of the southern extent of the project. Dockweiler
State Beach, particularly the upper, dry back-beach area where proposed project activities may
occur are, for most part, groomed with maintained paths and volleyball courts.

Initial analysis identified two Environmentally Sensitive Habitat Areas (ESHA’s) located in 
close proximity to most of the potential alignments. To the north, three proposed project
alignments are found in proximity to the Grand Canal/Ballona Lagoon in the Venice and Marina
del Rey area. To the south, two proposed alignments are near Del Rey Lagoon situated in Playa
Del Rey.
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EXISTING CONDITIONS

Ballona Lagoon

Ballona Lagoon is a 16-acre, artificially restricted tidal channel consisting of 14.5 acres of
open water habitat and 1.5 acres of intertidal habitat (Deets et al 2001). The lagoon varies in
width from 150 to 250 ft and is approximately 4,000 ft in length. Ballona Lagoon is at the southern
end of the drainage that includes both the Venice Canals and Ballona Lagoon, connected to the
Venice Canal to the north via the Grand Canal and to the Pacific Ocean to the south through tide
gates that lead to the entrance channel of Marina del Rey (Deets et al 2001, BLMP 2003).
Together the Venice Canal–Ballona wetland system drain an estimated 216 acres of the
surrounding urban land (Deets et al 2001). Tidal range in the lagoon is restricted by tidal gates
operation with an actual tidal range measured during 2000 from about +0.5 to +5.1 ft. The tide
gate is designed to close when tides exceed +4.75 ft Mean Sea Level (MSL) (BLMP 2003). On
the occasions that the gate closes, the gate reopens when the tide falls below about +4 ft MSL.
The County of Los Angeles Department of Beaches and Harbors monitors the depth of water in
the channel and limits the height of the water to prevent flooding of adjacent homes. Water level
in Ballona Lagoon is further reduced when rain is expected.

Ballona Lagoon, originally a section of the Ballona Creek drainage, became part of an
artificial channel system serving the Venice community since the early 1900s (WRA 1990, BLMP
2003). The canal system, with both freshwater and marine influences gradually developed into a
wetland system. By the 1970s, Ballona Lagoon was choked with sediments and polluted by urban
runoff. In addition, ease of access, erosion and disrepair of the lagoon banks, and extensive use
of non-native landscape plants reduced the natural diversity of the lagoon. As a result of
continued degradation of the wetland, the Ballona Lagoon Marine Preserve (BLMP) was formed
in 1988 to study, protect and restore the wetland habitat of Ballona Lagoon.

In 1989, the BLMP prepared an initial draft resource enhancement plan for Ballona
Lagoon, with final plan approval in 1997 (BLMP 2003). The finalized plan included: creation of a
deepwater pool at the southern end of the lagoon; improvements in the tidal gates to increase the
tidal prism; minor intertidal grading and channelization; removal of concrete structures; removal of
exotic plants, revegetation with native wetland and dune species; improvement in public access,
including path improvements, a viewing platform and fencing to protect sensitive habitats; and
implementation of a ten-year monitoring plan. Implementation of the Ballona Lagoon
Enhancement Plan occurred in 1997. Monitoring to assess the success of the enhancement
project began in 1999. An additional phase of the Enhancement Plan to make improvements to
the west bank of the lagoon is under consideration.

Water Quality. Combinations of tidal flushing, freshwater sources, and nutrient inputs
from urban and agricultural runoff affect water quality within Ballona Lagoon. Despite restricted
circulation prior to implementation of the enhancement plan, water quality in the lagoon was
considered to be relative good (WRA 1990). Water temperature in Ballona Lagoon was found to
range from 19 to 26°C, although generally similar to levels found in offshore waters (Deets et al
2001, WRA 1990, CERES 2003). Salinity was found to be seasonally variable in the lagoon with
low salinities found during times of stormwater runoff and hypersaline conditions (>40 parts per
thousand [ppt]) occasionally found in some areas of the lagoon, likely a result of poor circulation
and solar evaporation during the summer. Dissolved oxygen (DO) in the lagoon was found to
range from <4.0 mg/l to 9.5 mg/l, while hydrogen ion concentration (pH) showed large variations,
ranging from 6.2 to 8.4 between 1994 and 1995.

Beginning in May 2000, monthly sampling of water quality parameters was initiated at
four stations in Ballona Lagoon. During the first eight months of monitoring, temperatures in the
lagoon were ranged from about 15 to 30° C, with highest temperatures recorded in the lagoon in
June (Deets et al. 2001). Temperatures were lowest in November and December, averaging 15°
C throughout the area. In general, temperatures in Ballona Lagoon were found to be lowest at the
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southern end of the lagoon near the tide gates and gradually increased with distance from the
tide gate and where the water is shallower.

Salinity in Ballona Lagoon during the 2000 sampling was found to range from about 22 to
36 ppt (Deets et al. 2001). Salinity within the lagoon was consistently lower than at a station on
the Marina del Rey side of the tide gates. Salinity generally decreased with distance along the
channel, although the single lowest value occurred in December at about half the length of
lagoon. Evaporation-induced hypersaline conditions were not noted during the survey.

Dissolved oxygen concentrations in Ballona Lagoon in 2000 ranged from about 8.5 to 14
mg/l (Deets et al. 2001). Average DO was highest at stations in the northern sections of the
lagoon, with highest average DO found near the middle of the lagoon where heavy mats of green
algae was observed and high DO values were consistently recorded between August and
December 2000. Low DO conditions were not noted during the sampling.

Average pH in the lagoon was found to range narrowly from about 8.1 to 8.4 (Deets et al.
2001). Lowest average values were found near the tide gate, while highest pH occurred midway
along the length of the channel. Nitrate and phosphate values were found to be relatively
consistent, with occasional spikes, throughout the sampling. Lowest average values for both
phosphate and nitrate occurred near the middle of the lagoon, while highest values in the lagoon
were found at the station farthest north.

Contaminants. Pollutants come from a variety of sources of both industrial and domestic
origin. Oil and gasoline combustion release many substances, including cadmium, copper
chromium, lead, mercury, and zinc. These and other metals are used in paints, pigments,
batteries, manufacturing, and protective coatings. Aerial fallout is a diffuse and potentially large
source of contaminants derived from other sources, and may include metals, chlorinated
hydrocarbons, and PAHs (SCCWRP 1973, 1986).

Some metals, such as copper, iron, and zinc are required by aquatic organisms in small
amounts to maintain biochemical functions, but are toxic to these same organisms in higher
concentrations. Other metals, such as cadmium, mercury, and lead may have toxic effects on
marine organisms even in low concentrations.

As these contaminants accumulate on the ground, they are washed into rivers and storm
drains by rainfall, and are eventually deposited into the ocean. Contaminants commonly washed
into the bay during storms include fertilizer and plant control chemicals associated with
landscaping activities and oil residues that have accumulated on roads and parking lots (SDUPD
1980).

Vegetation. Prior to the Ballona Lagoon Enhancement Project vegetation in the lagoon
area was generally restricted to the steep banks of the lagoon (WRA 1990). Upland vegetation
dominated the plant community, with an assemblage dominated by exotic species such as
iceplant. Native intertidal wetland vegetation existed in a narrow band at the base of the banks,
and consisted primarily of pickleweed (Salicornia virginica), salt grass (Distichus spicata) and
alkali heath (Frankenia grandifolia).

As part of the ongoing monitoring program a field survey of vascular plants was
conducted along both banks of Ballona Lagoon in December 2003 and January 2004 (Jones
2003a). A total of 86 plant species were found in the lagoon area, 43 (50%) of which were native
California species (Table 1). Common native species found in the area included: beach bur
(Ambrosia chamissonis); beach evening primrose (Camissonia cheiranthifolia var. cheiranthifolia);
salt grass (Distichlis spicata); sea-cliff buckwheat (Eriogonum parvifolium); California sagebrush
(Artemisia californica); jaumea (Jaumea carnosa); southwestern spiny rush (Juncus acutus
leopoldii); two species of sand-verbena (Abronia); two species of pickleweed (Salicornia); two
species of saltbush (Atriplex); and three species of sea-blight (Suaeda). Arroyo willow (Salix
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lasiolepiswas) was the only native tree species recorded. Of the non-native species, 16 are
considered to be invasive, potentially invasive or an annual grass pest plant species by the
California Exotic Pest Plant Council (CalEPPC) (Table 1).

Common Name Species Status and Comments
Agean wallflower Erysimum cheiri
alkali heath Frankenia salina
arroyo willow Salix lasiolepis
Australian saltbush Atriplex semibaccata CalEPPC invasive pest plant List A-2
beach evening primrose Camissonia cheiranthifolia

var. cheiranthifolia
beach-bur Ambrosia chamissonis
Bermuda buttercup Oxalis pes-caprae CalEPPC potential invasive pest plant
big saltbush Atriplex lentiformis
black mustard Brassica nigra CalEPPC invasive pest plant List B
bladderpod Isomeris arborea
branching phacelia Phacelia ramosissima
Brazilian pepper Schinus terebinthifolius CalEPPC invasive pest plant List B
bush sunflower Encelia californica
Califonia heath-goldenrod Ericameria ericoides
California broom, Lotus scoparius

deerweed
California burclover Medicago polymorpha CalEPPC potential invasive pest plant
California poppy Eschscholzia californica
California sagebrush Artemisia californica
California sea-blite Suaeda californica Federally-listed endangered;

California-ranked S1.1; CNPS-listed 1B
Canary Island palm Phoenix canariensis
castor bean Ricinus communis CalEPPC invasive pest plant List B
caterpillar phacelia Phacelia cicutaria

var. hispida
century plant Agave americanum
cheeseweed Malva neglecta
Chinese caps Euphorbia crenulata
coastal prickly pear Opuntia littoralis
common plantain Plantago major
coyote brush Baccharis pilularis
creeping wood-sorrel Oxalis corniculata
croton Croton californicus
crown daisy Chrysanthemum coronarium
cutweed, everlasting Gnaphalium bicolor
dudleya Dudleya lanceolata
fescue Vulpia myuros var. hirsuta
garden nasturtium Tropaeolum majus
giant reed Arundo donax CalEPPC invasive pest plant List A-1
goldenbush Isocoma menziesii

var. menziesii
horned sea-blite Suaeda calceoliformis
horseweed Conyza canadensis
Hottentot fig Carpobotus edulis CalEPPC invasive pest plant List A-1
Indian-fig Opuntia ficus-indica
jade plant Crassula argenta
jaumea Jaumea carnosa

Table 1. Plant species recorded on the banks of Ballona Lagoon. December 2002-January 2003.
Native species in bold. Sources: CalEPPC 1999; Jones 2003a, 2003b
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Within the Ballona Lagoon project area several species of native plants listed as
sensitive on the State Department of Fish and Game Special Vascular Plant List were recorded
(Jones 2003b). Three of those species, red sand-verbena (Abronia maritima, California-ranked
S3?; California Native Plant Society [CNPS]-listed 4), southwestern spiny rush (California-ranked

Common Name Species Status and Comments
jubata grass Cortaderia jubata CalEPPC invasive pest plant List A-1
knotweed Polygonum sp
lamb's quarters Chenopodium album
lemonadeberry Rhus integrifolia
London rocket Sisymbrium irio
marsh baccharis Baccharis douglasii
marsh sowthistle Sonchus arvensis

var. uliginosus
Mexican fan palm Washingtonia gracilis
morning-glory Calystegia macrostegia
Myoporum Myoporum laetum CalEPPC invasive pest plant List A-2
nightshade Solanum douglasii
petty spurge Euphorbia peplus
pickleweed Salicornica subterminalis preferred nesting habitat for

Belding's savannah sparrow
pickleweed Salicornica virginica preferred nesting habitat for

Belding's savannah sparrow
pigweed Chenopodium macrosperma

var. halophilum
pink sand-verbena Abronia umbellata California-ranked S2.1; CNPS-listed 1B
pride of Madiera Echium candicans CalEPPC potential invasive pest plant
rancher's fireweed Amsinckia menziesii
red sand-verbena Abronia maritima California-ranked S3?; CNPS-listed 4
rip-gut brome Bromus diandrus CalEPPC annual grass
Russian thistle Salsola tragus CalEPPC potential invasive pest plant
salt grass Distichlis spicata host plant of wandering

(=saltmarsh) skipper
sand-spurry Spergularia marina
scarlet pimpernel Anagalis arvensis
sea lavender Limonium arborescens
sea rocket Cakile maritima
sea-cliff buckwheat Eriogonum parvifolium host plant of El Segundo Blue Butterfly
shoregrass Monanthochloe littoralis
slender wild oat Avena barbata CalEPPC annual grass
south coast saltbush Atriplex pacifica California-ranked S2.2; CNPS-listed 1B
southwestern spiny rush Juncus acutus leopoldii California-ranked S3.2; CNPS-listed 4
stone crop family Aeonium arboreum arboreum
storksbill Erodium cicutarium
sweet allysum Allysum alyssoides
tarragon Artemisia dracunculus
telegraph weed Heterotheca grandiflora
telegraph weed, Heterotheca sessiliflora

golden aster var. bolanderi
weeping Chinese banyan Ficus benjamina
western marsh-rosemary Limonium californicum
wild oat Avena fatua CalEPPC annual grass
wild radish Raphanus sativus
woolly sea-blite Suaeda taxifolia California-ranked S2, S3; CNPS-listed 4
yellow sweetclover Melilotus officinalis CalEPPC potential invasive pest plant

Table 1, continued. Plant species recorded on the banks of Ballona Lagoon. December 2002-
January 2003. Native species in bold.
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S3.2; CNPS-listed 4) and woolly sea-blight (Suaeda taxifolia, California-ranked S2, S3; CNPS-
listed 4) are sensitive species found in small populations of limited distribution. Three other
plants, pink sand-verbena (Abronia umbellate, California-ranked S2.1; CNPS-listed 1B), south
coast saltbush (Atriplex pacifica, California-ranked S2.2; CNPS-listed 1B) and California sea-
blight (Suaeda californica, Federally-listed endangered; California-ranked S1.1; CNPS-listed 1B)
are considered to be rare, threatened or endangered in California and elsewhere. Several plant
species that occurred in the lagoon act as hosts for state or federally listed or sensitive species:
sea-cliff buckwheat is the host plant for the El Segundo Blue Butterfly (Euphilotes bittoides allynii,
Federally-listed endangered species); pickleweed provides food and is the preferred nesting
habitat for Belding's savannah sparrow, (Passerculus sandwichensis beldingi, California-listed
endangered species); and salt grass is the host plant for the wandering (=saltmarsh) skipper
(Panoquina errans, California-ranked S1).

Along the east bank of the lagoon, the plant community has been restored and
revegetated with native species that require regular irrigation and maintenance (Jones 2003b).
On the unrestored west bank the plant community was dominated by weedy species, adapted to
frequent disturbance.

Several coastal vegetation community types were identified in the Ballona Lagoon area
during the vegetation survey (Jones 2003b). Coastal Salt Marsh is characterized by vegetation
that occupies intertidal areas and is periodically inundated by rising tides. Coastal Strand is
characterized by vegetation typical of upland, beach and dune habitats. Coastal Sage Scrub
habitat includes those species typically found higher, above the Coastal Strand community.

Water-Associated Birds. The Ballona wetland complex, including Del Rey Lagoon, is
part of the Pacific Flyway, the corridor for birds flying between breeding grounds to the north and
wintering sites to the south. The majority of birds found in the wetlands are migrants and use the
wetlands as a resting or feeding area, while others are winter visitors or migrants. Overall, bird
abundance is generally higher in winter, when large numbers of northern visitors are present.

Bird surveys conducted in Ballona Lagoon on two days in spring of 1989 reported daily
bird counts of 10 and 15 species (WRA 1990). Earlier work conducted in 1981 recorded 54 bird
species over a one-year period, with 34 species observed over a four-month period during winter
(WRA 1990). More recently, surveys of the bird fauna of Ballona Lagoon have been conducted on
a monthly basis since April 1996 (BLMP 2003, Almdale 2005). Bird counts are preformed within
two hours of low tide when the mudflats are most exposed and shorebirds feeding on the
mudflats are most numerous. Counts begin at the northern end of the lagoon and proceed south.
Summer counts, when winter migrants are absent, take about one-half the time of winter counts.

During 109 monthly counts conducted between April 1996 and June 2005, 18,889
individuals of 94 bird species have been observed at Ballona Lagoon (Appendix A). As a group,
shorebirds dominate the bird counts in Ballona Lagoon, accounting for 43% of the total number of
individuals observed, followed by upland bird species (24%) and ducks (16%) (Almsdale 2005).
Seven bird species each contributed 5% or more to the total abundance. Western sandpiper
(Calidris mauri) contributed 16% to the total abundance with 3,065 individuals observed, followed
by mallard (Anas platyrhynchos) with 10% (1,898 individuals), long-billed dowitcher
(Limnodromus scolopaceus) with 9% (1,672), European starling (Sturnus vulgaris) with 9%
(1,642), house sparrow (Passer domesticus) with 7% (1,354) and marbled godwit (Limosa fedoa)
and least sandpiper (Calidris minutilla) each contributing about 5% to the total abundance with
994 and 970 individuals, respectively. Of these, the shorebirds, including the western and least
sandpipers, the long-billed dowitcher and the marbled godwit, over winter and migrate through
the area, but do not reside in southern California year-round (Hamilton and Willick 1996).

Seven species were observed in 80 or more of the surveys: mallard, observed in 101, or
93%, of the monthly surveys; European starling with 98 occurrences (90%); snowy egret (Egretta
thula) with 93 occurrences (85%); willet (Catoptrophorus semipalmatus) with 91 occurrences
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(83%); American Crow (Corvus brachyrhynchos) and killdeer (Charadrius vociferous) both with
86 occurrences (79%); and House Sparrow, observed during 80, or 73%, of the monthly surveys
(Appendix A; Almsdale 2005). Altogether, 18 bird species were observed during at least one-half
of the monthly surveys (Almsdale 2005). Of those, 44% were upland species, while shore birds
and herons as groups each accounted for 22% of those birds that occurred most commonly. Four
of the six heron species were among those birds most frequently observed at Ballona Lagoon.

The bird counts have remained fairly consistent over the sampling period (BLMP 2003).
Bird count results were lowest, with only 26 individuals of 12 species observed in May 1997,
following removal of vegetation in preparation for replanting. Highest species counts occurred in
December 1997 and January 1998. Diversity of water and shore birds, specifically those species
that feed on fish or invertebrates, has not increased following lagoon enhancement. Diversity of
upland bird species, however, increased following revegetation, contributing to a slight overall
increase in bird diversity at the lagoon.

Fifteen bird species considered sensitive, most as a result of loss of critical habitat, were
observed during the monthly surveys at Ballona Lagoon (Appendix A). Two of those species,
California brown pelican (Pelecanus occidentalis californicus) and California least tern (Sterna
antillarum browni) are Federal and State-Listed Endangered species. Although commonly
observed during the surveys, California brown pelican is unlikely to utilize the lagoon for foraging,
preferring to feed in more open-water areas.

Shallow-water habitat, such as that found at Ballona Lagoon, is the preferred feeding
habitat for California least tern. California least terns nest nearby in a protected breeding colony
on Dockweiler Beach to the west. California least terns are plunge divers that dive head first into
water to catch small fish, including California killifish (Fundulus parvipinnis) and topsmelt
(Atherinops affinis). Studies conducted in the Venice Canals to the north of the lagoon correlated
increased distance from the colony to decreased foraging activity (BLMP 2003). While the Venice
Canals were found to contribute insignificantly to least tern foraging, the Ballona Lagoon, with a
wider channel, less development, available prey species and proximity to the breeding colony is
likely an important resource in maintaining the local nesting population.

Fishes. Wetlands, bays and estuaries in southern California serve as nursery areas for
several fish species, including California halibut (Paralichthys calfornicus) (Cross and Allen 1993).
Juveniles of non-commercial species and small fish species such as gobies (Gobiidae) dominate
bay and estuarine assemblages, serving as forage for economically important fish and bird
species.

Historically, fish assemblages in Ballona Lagoon were comprised of between seven and
thirteen species (Deets et al. 2003, CERES 2003). Species collected prior to lagoon
enhancement included the gobies longjaw mudsucker (Gillichthys mirabilis), shadow goby
(Quietula y-cauda), arrow goby (Clevelandia ios), cheekspot goby (Ilypnus gilberti) and the
introduced yellowfin goby (Acanthogobius flavimanus); flatfishes including diamond turbot
(Pleuronichthys guttulatus), California halibut and an unidentified turbot (Pleuronichthys sp);
California killifish; topsmelt; Pacific staghorn sculpin (Leptocottus armatus); striped mullet (Mugil
cephalus); and shiner perch (Cymatogaster aggregata) (Deets et al. 2001). In the early surveys
topsmelt dominated the fish abundance, accounting for over 80% of all individuals taken.

In 2000, monitoring of fish assemblages in Ballona Lagoon was conducted by seine
sampling in two areas of the lagoon, near the tide gate and deep pool at the south end, and in an
area about midway along the length of the lagoon. A total of 1,635 individuals of eight species
were collected (Deets et al. 2001). As in the historical studies topsmelt dominated the fish catch,
accounting for 67% of the total abundance with 1,108 individuals. Other species taken included:
shadow goby (249 individuals); California killifish (235 individuals); bay pipefish (Syngnathus
leptorhynchus, 23 individuals); longjaw mudsucker (12 individuals); bay blenny (Hypsoblennius
gentilis, 3 individuals); Pacific staghorn sculpin (3 individuals); and diamond turbot (2 individuals).
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Other fish species observed but not collected included: striped mullet; round stingray (Urobatus
halleri); California halibut; juvenile kelp bass (Paralabrax clathratus); and opaleye (Girella
nigricans). All fish species collect in 2000 are among those typically found in bays and estuaries
throughout southern California (Allen 1985).

Intertidal and Subtidal Epibiota. The marine invertebrate community of the mudflats
and shallow subtidal channels of Ballona Lagoon are not well described. In these environments
combinations of physical and chemical stresses limit the biological diversity, and community
structure is dominated by species adapted to these stressful conditions (MBC 1988). Intertidal
and shallow invertebrate species often act as a food source for fish and bird species in wetlands
communities, with abundant and diverse invertebrate assemblages likely to support a more
diverse collection of those species that feed on them.

Observations of large invertebrate species prior to lagoon enhancement project
generated a relatively short list of common invertebrate species typical of high intertidal mudflats
in southern California embayments (Deets et al. 2001). Species observed included: California
jackknife clam (Tagelus californianus); Pacific littleneck clam (Protothaca staminea); California
horn snail (Cerithidea californica); yellow shore crab (Hemigrapsus oregonensis); wavy chione
(Chione undulata); blue bay mussel (Mytilus galloprovencialis); and a polychaete (Capitella
capitata). Seven species were found during sampling conducted in 1996, including unidentified
hydroids, bivalves, and marine snails, and two-spotted octopus (Octopus bimaculatus) (CERES
2003).

Seining conducted at two stations in Ballona Lagoon in 2000 captured a total of 13
individuals of seven invertebrate species (Deets et al. 2005). Species collected included: yellow
shore crab; California Venus clam (Chione californiensis); California bubble snail (Bulla
gouldiana); blue bay mussel; Pacific gaper clam (Tresus nuttalli); and unidentified shrimp and
anemone. Additional invertebrate species observed but not collected during the sampling
included: fiddler crab (Uca crenulata); striped shore crab (Pachygrapsus crassipes); the
opisthobranch Navanax inermis; the barnacle Chthamalus sp; an unidentified rock crab (Cancer
sp); California horn snail; California sea hare (Aplysia californica); and many two-spotted octopus.
High abundances of California horn snail were also observed on exposed mudflats during a site
visit conducted in 2004.

Most of the invertebrates noted are relatively common on the mudflats and shallow
subtidal channels in southern California embayments. Fiddler crabs, however, while not
considered a sensitive species, are rare in southern California, primarily from habitat loss (Jensen
1995). Fiddler crabs occur on sand and mudflats in the high and middle intertidal of bays and
estuaries (Morris et al. 1980). These crabs dig permanent burrows marked by the presence of
mud or sand pellets near the entrance. Only the males have the single enlarged claw that they
utilize to attract females and in contests with other males. The crabs feed by transferring
sediments to their mouths with their small claws where the organic material is removed and the
remaining sediment is rejected as a pellet.

Benthic Infauna. Benthic infauna are the macroscopic animals that live in the top layers
of sediment of the ocean floor. Their distribution depends on interacting sediment and
environmental variability. Of primary importance are sediment characteristics, which influence the
abundance and composition of benthic communities (Gray 1974, Rhoades 1974). Grain size of
the sediment, for example, determines a variety of infaunal habitat characteristics, including
abrasion, amount of interstitial water, ease of burrowing, and materials for tube or burrow
construction.

In the mid 1970s, despite reduced tidal exchange, the infauna community found in
Ballona Lagoon was considered reasonably natural and healthy, comparable to assemblages
found in larger and less impacted areas (MBC 1988). In late 2000, five replicate sediment grab
samples each were collected at two stations in Ballona Lagoon, one in the newly constructed
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deep pool near the tide gate and the other about halfway along the length of the lagoon (Deets et
al. 2001). Although total numbers of individuals collected in the replicates at both stations were,
number of species was found to be higher near the tide gate with an average of 17 species per
replicate compared to an average of 10 species per replicate midway along the lagoon channel.
Altogether 1,075 individuals of 59 invertebrate taxa were collected in the lagoon in 2000. The
benthic infauna of the lagoon was dominated by polychaete annelids, bivalve and gastropod
mollusks, and crustaceans, with the annelids Cirriformia sp BL1 and Pseudopolydora
paucibranchiata, the amphipod Grandidierella japonica, and Pacific littleneck clam among the
most abundant and most widely occurring species in the lagoon. Of the 51 species listed in the
sampling report, 30 species were annelids, 11 were mollusks, seven were arthropods, and one
member each of phoronid, cnidarian, and nemertean were taken. The infaunal assemblage was
found to be more diverse than previously reported. Differences in samples appeared to be
primarily related to sediment characteristics, with a slightly higher diversity near the deep pool at
the south end of the lagoon were sediments were more heterogeneous (Deets et al. 2001, BLMP
2003).

Del Rey Lagoon

Del Rey Lagoon is a remnant of the mouth of Ballona Creek (WRA 1990). Early
photographs show Ballona Creek flowing from the north (from the area of the present-day Ballona
Lagoon) through the area of Del Rey Lagoon to an ocean outfall at the south side of the lagoon.
Later photos showed increasing sedimentation and sand bar formation along the south end of the
lagoon. By the 1950s, Ballona Creek channelization was complete and the Del Rey Lagoon was
allowed to fill with sediment. The lagoon is now a small coastal pond separated from the Ballona
Creek channel by a 40-ft wide levee. Periodic water exchange in the Dey Rey Lagoon is
accomplished through a manually controlled tide gate at the north end of the lagoon connected to
the tidally influenced portion of Ballona Creek. Additional exchange occurs on some high tides,
when tidal elevation exceeds the invert level of the tide gate (Josselyn et al. No date)

Dey Rey Lagoon is surrounded by an urban park with highly manicured landscaping,
lawns, a sandy beach, a picnic area, a small dock, and playing fields along the southern end of
the lagoon on level parkland about 10 ft above the elevation of the lagoon (WRA 1990).
Residential areas border the park on the west, south and east, and the site is managed by the
Los Angeles Department of Parks. The northern end of the lagoon is fenced, limiting public
access to the area. Landscaping is not maintained in the fenced section and vegetation in this
area is generally weedy.

Water Quality. Water quality in the Del Rey Lagoon was characterized as poor to
unhealthy in 1990 when the area was posted to avoid human contact (WRA 1990). The primary
sources of water to Dey Rey Lagoon are urban runoff from the neighboring residential areas or
tidal flow from Ballona Creek, which drains most of Culver City and surrounding communities.
Storm water and urban runoff enters the lagoon through street drains that empty directly into the
lagoon. Inflows into the lagoon from Ballona Creek occur only when the tide gate is periodically
opened (in 1990, the tide gate was operated on a monthly basis), or on high tides when sea level
exceeds the invert level of the tide gate. Surface water elevation in the lagoon is maintained to
prevent inundation of the surrounding residential area during storm events. Salinity of the lagoon
was found to be about 10 to 15 ppt lower than that found in offshore waters. Recent changes in
tide gate management appear to have improved water quality in the lagoon. No postings were
noted in a 2004 site visit.

Contaminants. Del Rey Lagoon receives street runoff from the surrounding community
through from several storm drains. Contaminant sources in the area are similar to those of
concern at Ballona Lagoon, including fertilizers plant control chemicals and oil residues that have
accumulated on roads. Additional contaminants of concern in Del Rey Lagoon include pet waste
and litter washed into the lagoon from park and street runoff.
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Vegetation. The banks along the southern end of Del Rey Lagoon are landscaped and
maintained as an urban park. Landscaping includes invasive and ornamental plantings such as
lawns, palm and various shade trees, large bushes and pampas grass, and iceplant ground
cover. On the northern end of the lagoon, the area is dominated by iceplant and weedy species
along the banks. In 1990, no emergent wetland vegetation occurred at Del Rey Lagoon.
However, several small clumps of vegetation that appeared to be pickleweed (Salicornia sp) were
noted along the high water line at the northern end of the lagoon during a 2004 site visit.

In 2004, a band of green algae (Enteromorpha spp) was noted throughout the lagoon
just above the water line, and several algal rafts, also likely Enteromorpha, were seen on the
water surface. No other aquatic plant species were observed. In 1990, presence of aquatic
vegetation and algae on the bottom of the lagoon was noted, but species were not identified
(WRA 1990).

Water-Associated Birds. The Ballona wetland complex, including Del Rey Lagoon, is
part of the Pacific Flyway, the corridor for birds flying between breeding grounds to the north and
wintering sites to the south. The majority of birds found in the wetlands are migrants, and use the
wetlands as a resting or feeding area, whereas others are winter visitors or migrants. Overall, bird
abundance and biomass are generally higher in winter, when large numbers of northern migrants
are present.

Del Rey Lagoon appears to be particularly attractive to waterfowl, which comprise the
most commonly observed group of water-associated birds in the lagoon. Mallard, lesser scaup
(Aythya affinis), American widgeon (Anas penelope), bufflehead (Bucephala albeola, California-
ranked S?), brant (Branta bernicla) and domesticated ducks and geese have been observed
consistently in the area, although some are found only in winter (SMBAS 1999, 2001; Audubon
California 2005). Less commonly observed waterfowl include Canada goose (Branta canadensis),
Ross’s goose (Chen rossii) and white-fronted goose (Anser albifrons). Wading birds, including
herons and egrets, are regularly observed foraging in the area in the early mornings (WRA 1990),
and a least bittern (Ixobrychus excilis, California-ranked S1) was observed in the area in June
2005 (L.A. Times 2005). Other water-associated bird species, including American coot (Fulica
americana), gulls and terns are also likely to be observed utilizing the area. A California least tern
(Federal and California-listed endangered) nesting site is located nearby and the lagoon may
occasionally be utilized for foraging.

Fishes. Wetlands, bays and estuaries in southern California serve as nursery areas for
several fish species, including California (Cross and Allen 1993). Juveniles of non-commercial
species and small fish species such as gobies dominate bay and estuarine assemblages, serving
as forage for economically important fish and bird species.

The fish assemblage of Dey Rey Lagoon is expected to be similar to that found at
Ballona Lagoon. The fish community is likely to be dominated by topsmelt, gobies and other small
fish species, with lesser numbers of demersal predator fish species such as turbots and California
halibut.

Intertidal and Subtidal Epibiota. The intertidal area of Del Rey Lagoon, unlike that of
Ballona Lagoon, is not a distinct feature of the area. The banks of Del Rey Lagoon are for the
most part fairly steep, and throughout most of the lagoon vegetation grows almost to the water
line. On the south side of the lagoon, a more gradual beach is found, with sediments comprised
of relatively hard-packed dry sand. These features are likely a result of limited water level
variation in the lagoon. Soft, muddy sediments that support a community of specialized intertidal
organisms, such as those found at Ballona Lagoon are unlikely to be found in Del Rey Lagoon
without cyclic variability in water level in the lagoon.

Improvements in water exchange in the lagoon without variability in water level, however,
are likely to lead to an increase in diversity of larger invertebrate species that are typical of
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shallow, soft bottom embayments in southern California. Species likely to be found include
mollusks such as snails, clams, and opisthobranchs, crabs and other crustaceans, and
anemones and hydroids, with a species composition similar to that found in Ballona Lagoon.

Benthic Infauna. Benthic infauna are the macroscopic animals that live in the top layers
of sediment of the ocean floor. Their distribution depends on interacting sediment and
environmental variability. Of primary importance are sediment characteristics, which influence the
abundance and composition of benthic communities (Gray 1974, Rhoades 1974). Grain size of
the sediment, for example, determines a variety of infaunal habitat characteristics, including
abrasion, amount of interstitial water, ease of burrowing, and materials for tube or burrow
construction.

The marine invertebrate community of Dey Rey Lagoon is not well described, although
the assemblage is expected to be similar to that found at Ballona Lagoon. The benthic infauna of
the lagoon is likely to be dominated by polychaete annelids, bivalve and gastropod mollusks, and
crustaceans, with differences in assemblages in the lagoon primarily related to sediment
characteristics.

Dunes. Adjacent to Del Rey Lagoon to the south, between Pacific Ave. and Dockweiler
State Beach, are several fenced, vegetated dunes. The dunes support a degraded Southern
dune scrub habitat (California-ranked S1.1) dominated by invasive iceplant and to a lesser extent
the native beach evening primrose. Other plants that occur in low abundance on the dunes
include native beach-bur and introduced sea rocket (Cakile maritime). Sea-cliff buckwheat host
plant of the El Segundo Blue Butterfly (a Federally-listed endangered species) was not noted in
photographs taken of the dunes during a site visit conducted in 2004.

Vegetated southern California beach and dune areas are potential habitats for two
sensitive beach-nesting bird species, California least tern (Federal- and California-listed
endangered) and western snowy plover (Charadrius alexandrinus nivosus, Federal-listed
threatened). California least terns nest nearby to the north in a protected breeding colony on
Dockweiler Beach, but nesting is not known to occur in the dunes near Del Rey Lagoon (Keane,
pers. comm. 2005a). In late 2004, the U.S. Fish and Wildlife Service proposed the establishment
of western snowy plover critical nesting habitat on the beaches west of the Los Angeles
International Airport approximately one-half mile to the south, but nesting in the area of the dunes
has not been reported (USFWS 2004, Keane, pers. comm. 2005a, Clark pers. comm. 2005).

Sensitive, Threatened, And Endangered Species

Several species of plants or wildlife that occur (or could potentially occur) within Ballona
and Del Rey Lagoons are listed by the federal and/or state governments as threatened or
endangered. Additionally, some species are listed by government agencies and other entities as
being of concern for various reasons. All marine mammals are protected by the Marine Mammal
Protection Act, native birds by the Migratory Bird Treaty Act, and endangered plants and animals
by the California Endangered Species Act.

Plants. Several species of sensitive native plants were noted in the Ballona Lagoon area:
red sand-verbena, southwestern spiny rush, and woolly sea-blight are sensitive species found in
small populations of limited distribution. Three other plants, south coast saltbush, pink sand-
verbena, and California sea-blight are considered to be rare, threatened or endangered in
California and elsewhere. Another native plant species, salt marsh bird’s beak (Cordylanthus
maritimus ssp. maritimus, Federal and California-listed endangered), no longer occurs at any of
the wetlands in Santa Monica Bay (MBC 1993).

California sea-blight (Federally-listed Endangered Species; California-ranked S1.1;
CNPS-listed 1B). California sea-blight is a federally-listed endangered coastal salt marsh species
considered to be rare, threatened, or endangered as a result of habitat loss throughout its range
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(CNDDB 2005). This is a multibranched species up to three feet tall with a woody base and small
flowers that bloom in July through October (Munz 1964). California sea-blight was noted in the
project area at Ballona Lagoon.

Pink sand-verbena (California-ranked S2.1; CNPS-listed 1B). Pink sand-verbena, as
a result of habitat loss, is considered to rare, threatened or endangered in California and
throughout its range (CNDDB 2005). Pink-sand verbena occurs on the higher areas of beach
strands such as back beaches and dunes (Munz 1964), and was reported to occur in Ballona
Lagoon (Jones 2003a). Pink sand-verbena is less succulent than red sand-verbena, with small
deep to light pink flowers that appear from spring through autumn.

South coast saltbush (California-ranked S2.2; CNPS-listed 1B). This small herb is
typically found in mildly disturbed habitats and was noted in the project at Ballona Lagoon (Jones
2003a). Typical habitat for south coast saltbush is coastal scrub, coastal bluff scrub and playas
(CNDDB 2005). This species is subject to disturbance and is severely declining throughout its
coastal range (Reiser 1994).

Red sand-verbena (California-ranked S3?; CNPS-listed 4). Red sand-verbena is one
of three sand-verbenas native to coastal communities on the western United States (Munz 1964).
Red sand-verbena is a fleshy, multibranched species with small dark red to purple flowers that
bloom from February to October. This species is found on the lower coastal strand, with a range
from Lower California to San Luis Obispo County, California. In the project area, red sand-
verbena was observed to occur at Ballona Lagoon (Jones 2003a). Once widespread, this species
now has only a limited distribution as a result of habitat loss (CNNDB 2005).

Southwestern spiny rush (California-ranked S3.2; CNPS-listed 4). Southwestern
spiny rush is a coastal salt marsh species with a limited distribution as a result of habitat loss
(CNDDB 2005). This species forms large tufts of stiff stems 2- to 4-ft tall, with small clusters of
flowers (Munz 1964). This species is native to coastal salt marshes from Lower California to San
Luis Obispo County, California, and occurs in the project area at Ballona Lagoon (Munz 1964,
Jones 2003a).

Woolly sea-blight (California-ranked S2, S3; CNPS-listed 4). Woolly sea-blight is
native to coastal bluff scrub, marshes and swamps in California (CNDDB 2005). Loss of habitat
has limited the distribution of this species in California. In the project area woolly sea-blight was
noted in Ballona Lagoon (Jones 2003a).

Insects. Sensitive insect species known to occur in the Marina del Rey area, and that
may potentially be found in the project area, include two species of butterflys, the Federally-listed
endangered El Segundo Blue Butterfly and the wandering or saltmarsh skipper. Both butterflys
are associated with host plant species that are known to occur in Ballona Lagoon plant
community. Historically three sensitive insect species, Dorothy's El Segundo Dune weevil
(Trigonoscuta dorothea dorothea, California-ranked S1), Belkin's dune tabanid fly (Brennania
belkini, California-ranked S1S2) and globose dune beetle (Coelus globosus, California-ranked
S1), were reported to occur on the dunes of South Dockweiler State Beach (CNDDB 2005).
Recent occurrence of these species in the area has not been corroborated.

El Segundo Blue Butterfly (Federally-listed Endangered Species, California-ranked
S1). The El Segundo blue is a small butterfly with only one generation per year (Hogue 1993).
Adults fly from mid-July to September, with the adult emergence coinciding with the peak
flowering of sea-cliff buckwheat, a major nectar source for the adults. The small caterpillars feed
on the buckwheat blossoms, whose color and pattern they resemble. The caterpillars are present
from August through September, with pupation occurring in the sand at the base of the plant.

The El Segundo blue was recognized as a distinct species in 1975 and designated as a
federally endangered species in 1976 (Hogue 1993). Habitat for the El Segundo blue is extremely
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limited with the population existing in two remnants of the formally extensive El Segundo Dunes
near the beach to the west of the Los Angeles International Airport. Proximity of this habitat to the
project area, along with the occurrence of the host plant species at Ballona Lagoon, suggests that
the El Segundo blue butterfly could potentially occur in the project area.

Wandering (=saltmarsh) skipper (California-ranked S1). This species exists only in
coastal salt marshes dependent on its host salt grass (Distichlis spicata) for survival (Hogue
1993). Adults are medium sized and a medium brown in color. Caterpillars are deep green with
dark and light striping. The caterpillars feed on salt grass, metabolically able to tolerate high salt
levels in the host. Pupa attach to the host by a girdle and a silk button.

Small populations of wandering skippers are known to occur at Ballona Creek, at the
Venice Canals and in other areas of the Ballona Wetland Complex where salt grass occurs
(Hogue 1993, CNDDB 2005). Presence of the host species at Ballona Lagoon suggests that
wandering skipper is likely to occur in the project area.

Birds. California least tern is one of the most common of the sensitive species found in
the project area, nesting in a protected breeding site on North Dockweiler State Beach and
feeding in shallow waters throughout the area. Western snowy plover, another beach nesting
species, is known to occur in the project area in winter, feeding on lower beaches and tidal flats.
Summer nesting in the project area is not reported, but critical nesting habitat designation is
proposed for Dockweiler State Beach south of the proposed project area. California brown
pelican is commonly observed in the area, but is not likely to use local lagoons for foraging,
preferring more open-water areas such as Marina del Rey and nearshore coastal areas for
feeding. Belding’s savannah sparrow requires pickleweed habitat and is known to occur in the 
Marina del Rey area. Although not noted during monthly sampling in the area, Belding’s 
savannah sparrow could potentially be found foraging in or nesting near Ballona Lagoon.
Fourteen additional species of bird observed in the project area are considered to be sensitive by
the California Department of Fish and Game. Although several of these birds are considered to
secure in California, most are included as a result of loss of critical species habitat.

California Least Tern (Federal and California-listed Endangered Species). California
least terns nest colonially on sandy beaches and prefer to forage in quiet bays and lagoons,
though they also forage on the open coast. They migrate to Southern California from Central and
South America to breed between April and September. This species is listed as endangered
primarily because of human disturbance of its nesting habitat. California least terns feed primarily
on small fish such as northern anchovy (Engraulis mordax), topsmelt, jacksmelt (Atherinopsis
californiensis), and California grunion (Leuresthes tenuis) (Atwood and Kelly 1984).

This species has nested in the project area since at least 1919, with nesting on the beach
north of Ballona Creek by three pairs of birds first occurring in 1977 (Keane 2005b). This area on
Dockweiler State Beach is now enclosed by protective fencing and has become one of two
permanent California least tern nesting sites in Los Angeles County. Nesting pairs at the site
increased to 158 by 1980, to 206 in 1990 and to 303 in 1998. From 1978 through 1994 the site
contributed over 10% of the fledglings for all nesting sites in the state. Breeding success in the
area has declined since 1996 when American crows became major predators in the area, with
less than 0.5 fledgling per nest produced since then. Nesting in the site produced no chicks in
1999, 2001, 2004, and 2005.

California Brown Pelican (Federal and California-listed Endangered Species).
California brown pelicans nest on some of the Channel Islands and in Mexico. They occur along
the California coast year-round, but numbers increase greatly with the influx of post-breeding
birds in summer. This species was listed as endangered primarily because of it low reproductive
success attributed to egg-shell thinning as a consequence of pesticide contamination. Following
prohibition of the use of DDT in 1970, the population largely recovered. Brown pelicans are
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plunge-divers, feeding on fish primarily in open waters. Northern anchovy comprises a significant
portion of the brown pelican’s diet.

California brown pelicans were frequently observed during bird surveys conducted at
Ballona Lagoon (Appendix A). While common in the area, California brown pelicans are not likely
to use local lagoons for foraging, preferring more open-water areas such as Marina del Rey and
nearshore coastal areas for feeding.

Belding’s savannah sparrow (California-listed Endangered Species, California-
ranked S3). This species is listed as endangered due to draining and filling of coastal salt
marshes. This species is nonmigratory, living year-round among pickleweed in coastal salt
marshes along the coast of Southern California. Preferred food items include insects and the
succulent growing tips of plants (Thelander and Crabtree 1994). The breeding range in California
includes 27 sites from Santa Barbara County to the Baja California border, with the largest
populations occurring in Mugu Lagoon (Ventura County), Upper Newport Bay (Orange County),
and Tijuana Marsh (San Diego County).

A small population of Belding’s savannah sparrow is known to occur and nest in the 
Ballona Wetland adjacent to Ballona Creek east of the project area (CNDDB 2005). Although not
observed in Ballona Lagoon during monthly surveys in the area, proximity of this habitat to the
project area along with the occurrence of pickleweed at Ballona Lagoon suggest that Belding’s 
savannah sparrow could potentially occur in the project area. As the Ballona Lagoon
enhancement project progresses the species may become established in the area.

Western snowy plover (Federally-listed Threatened Species, California-ranked S2).
The Pacific Coast breeding population of the western snowy plover is threatened throughout its
range by loss and disturbance of nesting sites. Poor reproductive success, resulting from human
disturbance, predation, and inclement weather, combined with permanent or long-term loss of
nesting habitat and encroachment of introduced European beachgrass and urban development,
has led to a decline in active nesting colonies, as well as an overall decline in breeding and
wintering population of the western snowy plover

The Pacific Coast population of western snowy plovers includes both resident and
migratory birds. They breed primarily on coastal beaches from southern Washington to southern
Baja California, Mexico (USFWS 2004). Sand spits, dune-backed beaches, beaches at creek and
river mouths, and saltpans at lagoons and estuaries are the preferred habitats for nesting. Twenty
of the 28 known breeding sites in the United States occur in California, with larger concentrations
of breeding birds occurring to the south. Snowy plovers nest in loose colonies and nest sites
typically occur in flat, open areas with sandy or saline substrates and sparse vegetation. The
breeding season extends from March through September, while the wintering season is generally
from October to February, with some overlap occurring between the seasons. Western snowy
plover chicks are precocial and need access to the lower beach to forage almost immediately
after hatching.

Western snowy plover use of the beaches in the project area by winter migrants has
been observed, but recent nesting in area has not been recorded (Keane, pers. comm. 2005a,
Clark pers. comm. 2005). In late 2004, the U.S. Fish and Wildlife Service proposed the
establishment of western snowy plover critical nesting habitat (Dockweiler, North, CA-21B) to the
south of the project area on the beach west of the Los Angeles International Airport (USFWS
2004).

Least bittern (California-ranked S1). Least bitterns, among the smallest of the herons,
forage along the edges of freshwater and brackish marshes while clinging to cattails and reeds
with its long toes (Kaufman 1996). Because of its size and habits, this heron is easy to overlook.
More common in the eastern United States, the species has declined in many areas as a result of
loss of marsh habitats.
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Rufous Hummingbird (Selasphorus rufus California-ranked S1,S2). This small
hummingbird nests from northern California north through Alaska and overwinters in Mexico
(Kaufman 1996). In southern California, this species is observed primarily during its spring
migration from February to May, and in late summer on its way south (Hamillton and Willick
1996). There has been a slight decline in the species in recent decades, and state ranking is
likely related to concerns of change in the bird’s nesting habitat (Kaufman 1996, CNDDB 2005).    

Black Skimmer (Rynchops niger, California-ranked S1,S3). Black skimmers feed by
feel rather than by sight as is common in terns (Kaufman 1996). Black skimmers commonly feed
on fish by skimming the water while flying, furrowing the water with the lower mandible. When
contact with a fish is made, the upper mandible immediately snaps shut. Most common in
southern California in summer, black skimmers nest colonially on beaches, gravel bars and
unvegetated areas along the southern California coast and at the Salton Sea (CNDDB 2005,
Kaufman 1996). The species has recovered from commercial hunting and egg collecting in the
late 1800s, but the nesting colonies are still very sensitive to disturbance.

California Gull (Larus californicus, California-ranked S2). A common winter visitor,
juvenile California gulls are still found in southern California during the summer when most of the
adult population has migrated to breed (Hamilton and Willick 1996, Kaufman 1996). Nesting
occurs on the ground, occasionally in large mixed-gull colonies (Kaufman 1996). Nesting occurs
near large freshwater or strongly alkaline lakes throughout west-central North America (CNDDB
2005. Disturbance and loss of nesting habitat had led to a decline in the species, but the
population has increased in recent decades.

Double-crested Cormorant (Phalacrocorax auritus, California-ranked S3). Although
generally more abundant in winter, non-breeding double-crested cormorants are fairly common in
summer, and some breeding does occur in southern California (Hamilton and Willick 1996).
Double-crested cormorants feed on fish and other aquatic species by diving from the surface and
swimming underwater to pursue their prey. The population of double-crested cormorants was
reduced by disturbance of the nesting colonies through the 1920s, with a gradual increase
through the 1960s when pesticides impacted the population (Kaufman 1996). Following the ban
of DDT the population has continued to increase.

Black-crowned Night Heron (Nycticorax nycticorax, California-ranked S3). Black-
crowned night herons are most commonly observed roosting in trees near water during the day.
This species feeds actively at night in a wide variety of aquatic habitats, foraging along the water
edges often from rocks or along piers and pilings. In southern California, black-crowned night
herons nest in occasionally mixed colonies in trees near foraging areas. The population probably
declined in the 20th century as a result of habitat loss and the effects of DDT and other pesticides,
but currently the population is probably stable or increasing (Kaufman 1996).

Great Blue Heron (Ardea herodias, California-ranked S4). Great blue herons are large
and common birds, frequently observed stalking fish and other prey in southern California
wetlands (Kaufman 1996). The local population primarily consists of permanent residents,
although they are slightly more abundant in winter with the addition of migrating individuals.
Although variable in southern California great blue herons generally nest colonially in treetops
near water. The species is considered secure in California, but nesting colonies are subject to
disruption by human disturbance.
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Great Egret (Ardea alba, California-ranked S4). This species was nearly exterminated
in the 1800s when its feathers were fashionable for women’s hats, but recovered well following 
conservation efforts in the early 20th century (Kaufman 1996). Similar to great blue herons, great
egrets are commonly seen foraging in shallow water along the edges of wetlands. A resident
population occurs in southern California, and like most herons in southern California is slightly
more abundant in winter. The species is considered secure in California, but the species may be
declining in other areas of the United States.

Snowy Egret (Egretta thula, California-ranked S4). Snowy egret is a relatively small
egret commonly observed foraging in marshes and open fields. The resident population nests in
colonies that are subject to human disturbance. Throughout its range, snowy egrets generally
disperse north following breeding, and are generally less common in southern California in
summer (Nat. Geo 2002, Hamilton and Willick 1996, Kaufman 1996). The species is still
expanding its range and increasing its population following near decimation in the late 1800s.

Caspian Tern (Sterna caspia, California-ranked S4). The largest of the terns, this
species is most common in summer, nesting locally in mixed colonies in protected areas with
other ground-nesting tern species. Caspian terns are plunge divers, flying low or hovering over
water, then plunging head-first into the water to catch small fish below the surface. In winter, the
local breeding population migrates south, to be replaced by fewer numbers of inland breeders
(Nat. Geo 2002, Hamilton and Willick 1996, Kaufman 1996). While the population is stable, the
ground-nesting habit of the species is easily susceptible to disturbance.

Forster's Tern (Sterna forsteri, California-ranked S4).Forster’s terns are year-round
residents in southern California, nesting in summer in loose colonies in protected areas with other
ground-nesting tern species (Nat. Geo 2002, Hamilton and Willick 1996, Kaufman 1996). More
marsh oriented than most terns, this species plunge dives for fish and other small prey species
and may dip the water surface or take insects in flight. Forster's terns have declined in some
areas as a result of loss or degradation of marsh habitat.

Loggerhead Shrike (Lanius ludovicianus, California-ranked S4) This predatory
songbird is fairly common throughout the year in southern California, with numbers generally
slightly higher in winter (Hamilton and Willick 1996). The loggerhead shrike prefers open terrain in
lower coastal areas, often nesting in dense vegetation along habitat edges. The loggerhead
shrike population has been in decline for several decades and the species is now extirpated from
some areas of its former range (Kaufman 1996). The reason for the continuing decline is not
poorly understood, possibly related to pesticide use and habitat loss.

Western Grebe (Aechmophorus occidentalis, California-ranked S?). Western grebe
is a gregarious species abundant in the nearshore waters of southern California in winter (Nat.
Geo 2002, Hamilton and Willick 1996). This species breeds in colonies in shallow-water marshes
throughout central North America where it makes nests of floating plant material. Western grebe
is loosing breeding habitat in some locations (Kaufman 1996).

Bufflehead (California-ranked S?). This is a small duck that winters in southern
California, but nests in woodlands near small ponds and lakes throughout much of Canada and
Alaska (Nat. Geo 2002). Although still relatively common, because of hunting and loss of nesting
habitat the species is much less numerous than historically (Kaufman 1996).

Significant Ecological Areas

The entire Ballona Lagoon has been designated as an Environmentally Sensitive Habitat
Area by the city of Los Angeles (Jones 2003b). Several coastal vegetation community types were
identified in the Ballona Lagoon area during the vegetation survey (Jones 2003b). Coastal Salt
Marsh is characterized by vegetation that occupies intertidal areas and is periodically inundated
by rising tides. Coastal Strand is characterized by vegetation typical of upland, beach and dune
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habitats. Coastal Sage Scrub habitat includes those species typically found higher, above the
Coastal Strand community. In addition, the California Natural Diversity Database (CNDDB)
identifies two important habitats, similar to those mentioned above, in the project area.

Southern Coastal Salt Marsh (California-ranked S2.1). Southern Coastal Salt Marsh is
characterized by vegetation that occupies intertidal areas and is periodically inundated by rising
tides. In southern California, coastal salt marshes are typified by a pickleweed community. Other
common community species may include Pacific cordgrass (Spartina foliosa), alkali heath salt
grass, or saltwort (Batis maritime). Southern Coastal Salt Marsh has been identified at the mouth
of Ballona Creek (CNDDB 2005) and at Ballona Lagoon. The state ranking identifies that this
community has been reduced to between 2,000 and 10,000 acres and that the habitat is very
threatened.

Southern Dune Scrub (California-ranked S1.1). Southern Dune Scrub is included in
part in the Coastal Strand habitat identified in Ballona Lagoon (Jones 2003b). Southern Dune
Scrub is typified by upland shrub species. In the project area this community is dominated by
California heath-goldenrod (Ericameria ericoides), bladderpod (Isomeris arborea), lemonadeberry
(Rhus integrifolia) and sea-cliff buckwheat (CNDDB 2005). This habitat is found locally at Ballona
Lagoon and the El Segundo Dunes to the south of the project area.

REGULATORY SETTING

There are several State and Federal laws that apply specific quantitative and qualitative
objectives to water quality parameters. The 1972 amendments to the Federal Water Pollution
Control Act (the Clean Water Act) prohibit the discharge of pollutants to waters of the U.S. without
a permit. Section 401 of the Clean Water Act created the National Pollutant Discharge Elimination
System (NPDES) to enforce effluent limitations. The NPDES program prohibits the point-source
discharge of pollutants unless an NPDES discharge permit has been obtained. The ultimate goal
of the NPDES program is the complete elimination of all discharges.

The NPDES program was expanded in 1987 to regulate stormwater discharges (runoff)
originating from municipal and industrial sources. Currently, the State Water Resources Control
Board (SWRCB) applies the General Construction Activities Storm Water Permit (GCASP) to all
stormwater discharges associated with construction activities. The GCASP pertains to
construction projects of one acre or more, and usually requires the development and
implementation of a Stormwater Pollution Prevention Plan (SWPP) and Best Management
Practices (BMPs) to reduce and/or eliminate pollutant discharges.

Specifically, the GCASP requires all dischargers where construction activity disturbs
one acre or more to:

 Develop and implement a Stormwater Pollution Prevention Plan (SWPPP), which
specifies Best Management Practices (BMPs) that will prevent all construction
pollutants from contacting stormwater, with the intent to keep all products of
erosion from moving offsite into receiving waters;

 Eliminate or reduce non-stormwater discharges to storm sewer systems and other
waters of the United States; and

 Perform inspections of all BMPs.

On 19 August 1999, the SWRCB reissued the GCASP (Order No. 99-08-DWQ). Several
parties filed a petition for writ of mandate challenging the permit in the Superior Court, County of
Sacramento. The Court issued a judgement and writ of mandate on 15 September 2000, which
directed the SWRCB to modify the provisions of the GCASP to require permittees to implement
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specific sampling and analytical procedures to determine whether BMPs implemented on a
construction site are:

 Preventing further impairment by sediment in stormwater discharged directly into
water listed as impaired for sediment or silt.

 Preventing other pollutants on construction sites that are known or should be known
by permittees, and that are not visually detectable in stormwater discharges, from
causing or contributing to exceedances of water quality objectives.

Monitoring provisions in the GCASP were modified pursuant to this order.

The General Industrial Activities Storm Water Permit (GIASP) applies to those stormwater
discharges not covered by the GCASP or NPDES permits. It was originally issued by the SWRCB
on 19 November 1991 (Order No. 02-01-DWQ), but has been modified since that time. Similar to
the GCASP, the GIASP requires dischargers to:

 Develop and implement a SWPPP to reduce or prevent industrial pollutants in
stormwater discharges.

 Eliminate unauthorized non-stormwater discharges.

 Conduct visual and analytical stormwater discharge monitoring to indicate the
effectiveness of the SWPPP in reducing or preventing pollutants in stormwater
discharges.

On 26 January 2000, the LARWQCB adopted and approved Board Resolution R-00-02,
requiring the development and significant redevelopment projects in Los Angeles County to
control the discharge of stormwater pollutants in post-construction stormwater. The Executive
Officer issued the approved Standard Urban Stormwater Mitigation Plans (SUSMPs) on 8 March
2000.

The City of Los Angeles is covered under the Permit for Municipal Stormwater and Urban
Runoff Discharges within Los Angeles County (LARWQCB Order No. 01-182) and is obligated to
incorporate provisions of this document in City permitting actions. The municipal permit
incorporates SUSMP requirements and these include implementation of treatment control BMPs
for projects falling within certain development/redevelopment categories. These requirements
apply to the project and include the retention, infiltration, and/or treatment of runoff from the first
0.75 inch of rainfall (or equivalent numerical design criteria) prior to its discharge to a stormwater
conveyance system.

Biological resources are regulated by several federal, state, and local agencies. Principal
authority for these resources rests with the local jurisdictions (the City of Los Angeles, for
example). However, other agencies share jurisdiction over a number of habitats and resources.
Trustee agencies have jurisdiction over certain resources held in trust for the people of California,
but do not have legal authority over approving or carrying out a specific project (CEQA
Guidelines, Section 15386). Under the California Environmental Quality Act (CEQA), the CDFG is
a trustee agency with regard to fish and wildlife, rare or endangered native plants, game refuges,
ecological reserves, and other areas administered by the department. The CDFG also has
authority over species and habitats listed under the California Endangered Species Act of 1970,
while the U.S. Fish and Wildlife Service has regulatory authority over federally endangered
species pursuant to the Endangered Species Act of 1973. The U.S. Army Corps of Engineers has
regulatory authority pursuant to Section 404 of the Federal Clean Water Act of 1977, which not
only pertains to dredging and filling projects in U.S. waters, but expands the Corps jurisdiction to
include isolated wetlands and habitats used by migratory birds and endangered species.
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Special-status species are those plants and animals afforded protection by the California
Endangered Species Act and/or the Endangered Species Act, but may also include those species
that fall in one or more of the following categories:

 Species proposed for listing as threatened or endangered under the state or federal
Endangered Species Acts,

 Plants protected under California Fish and Game Code, Section 1900 et seq.,

 Animals fully protected under California Fish and Game Code

 Plant and animal species designated by the California Department of Fish and Game
as being “of special concern”.

In addition, certain habitats may be protected if they meet certain criteria, including their
support of sensitive species or their relatively limited occurrence.

Applicable Regulations

Clean Water Act. The Clean Water Act (CWA) of 1972 was designed to restore and
maintain the physical, chemical, and biological integrity of the nation’s waters. Sections of the 
CWA control the discharge of wastes and pollutants into aquatic environments. Section 404 of the
CWA established a program to regulate dredging and/or filling in U.S. waters. Under Section 404,
the U.S. Army Corps of Engineers (COE) can issue two types of permits: a general permit or an
individual permit. The general permit is a type of permit issued to the public at large on a regional
or national basis, and is only issued when the activities would cause only minimal direct or
cumulative impacts. An individual permit is required for an applicant that wishes to conduct
activities not already allowed under a general permit.

Rivers and Harbors Appropriations Act of 1899. The Rivers and Harbors
Appropriations Act of 1899 authorizes the COE to exercise control over all construction projects in
U.S. navigable waters. The Rivers and Harbors Act was originally designed with the intent to
protect navigation and navigable capacity. These objectives were later expanded to include
environmental protection. The key provision to this Act is Section 13, which makes it a crime to
discharge refuse into any navigable water without the permission of the COE.

Federal Endangered Species Act. The Federal Endangered Species Act (ESA) of 1973
prohibits direct harm to species that have been designated by the Environmental Protection
Agency (EPA) as threatened or endangered. The ESA provides protection to protected species
as well as their habitats. Section 7 of the ESA requires that consultation regarding protection of
such species be conducted with the U.S. Fish and Wildlife Service (USFWS) and/or the National
Marine Fisheries Service (NMFS) prior to project implementation.

Magnuson-Stevens Fishery Conservation and Management Act. The Magnuson-
Stevens Fishery Conservation and Management Act (MSA) was authorized in 1996 and requires
the NMFS to identify, conserve, and enhance Essential Fish Habitat (EFH) for those species
regulated under a federal fisheries management plan. Essential Fish Habitat is defined as the
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.
Specifically, the MSA requires: (1) Federal agencies to consult with NMFS on all actions or
proposed actions authorized, funded, or undertaken by the agency that could adversely affect
EFH; (2) NMFS to provide conservation recommendations for any federal or state action that
could adversely affect EFH; and (3) Federal agencies to provide a detailed response in writing to
NMFS within 30 days of receiving EFH conservation recommendations.

The proposed project is located within an area designated as EFH for both the Coastal
Pelagics and Pacific Groundfish Management Plans.
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Migratory Bird Treaty Act. The Migratory Bird Treaty Act states “it is unlawful at any 
time, by any means or in any manner, to pursue, hunt, take, capture, kill, attempt to take, capture,
or kill…any migratory bird, any part, nest, or eggs of any such bird…included in the terms of the 
conventions between the United States and Great Britain for the protection of migratory birds
concluded August 16, 1916 (39 Stat. 1702), the United States and the United Mexican States for
the protection of migratory birds and game mammals concluded February 7, 1936, and the United
States and the Government of Japan for the protection of migratory birds and birds in danger of
extinction, and their environment concluded March 4, 1972.”

California Fish and Game Code, Section 1700. Section 1700 of the Fish and Game
Code encourages the conservation, utilization, and maintenance of oceanic biological resources
for the benefit of the public. The state will promote the development of local and distant-water
fisheries in California under international law. Objectives include the maintenance of populations
of all species of aquatic organisms to ensure their continued existence and support reasonable
use.

California Endangered Species Act. Similar to the Federal ESA, the California ESA
provides protection to species considered threatened or endangered by the State of California.
The California ESA recognizes the importance of threatened and endangered fish, wildlife, and
plant species and their habitats, and prohibits the taking of any endangered, threatened, or rare
plant and/or animal species unless specifically permitted for education or management purposes.

PROPOSED ALTERNATIVES

Marquesas Way/Via Marina. From the Pumping Plant on Hurricane Street, the
alignment would proceed east under the Grand Canal and along Marquesas Way, then southeast
on Via Marina to the Marina del Rey entrance channel. It would then cross under the Marina del
Rey and Ballona Creek channels and continue south within Pacific Avenue to a junction structure
in Vista Del Mar near Waterview Street. This alignment is about 10,400 feet long. This is the
preferred alignment.

Pacific Avenue Alignment. From the pumping plant on Hurricane Street, the alignment
would proceed west to Pacific Avenue, then turn south and proceed along Pacific Avenue, cross
under the Marina del Rey and Ballona Creek channels, and continue south within Pacific Avenue
to a junction structure in Vista Del Mar near Waterview Street. This alignment is the shortest
route–about 10,000 feet.

Dockweiler Beach to Pacific Avenue Alignment. From the pumping plant on
Hurricane Street, the alignment would proceed west to the existing 20-foot wide sewer easement
in Dockweiler State Beach, then turn south and cross under the Marina del Rey and Ballona
Creek channels, and continue south within the Pacific Avenue alignment to a junction structure in
Vista Del Mar near Waterview Street. This alignment is about 10,400 feet long.

Dockweiler Beach Alignment. From the pumping plant on Hurricane Street, the
alignment would proceed west to the existing 20-foot wide sewer easement in Dockweiler State
Beach, then turn south and cross under the Marina del Rey and Ballona Creek channels, and
continue south within the beachfront easement to a point that aligns with Vista Del Mar near
Waterview Street, then southeast to the junction structure in Vista Del Mar near Waterview Street.
This alignment is approximately 10,000 feet long.

Lagoon Alignment. This alternative alignment assumes the construction of the proposed
54-inch force main entirely by tunneling from the VPP to Vista Del Mar. The alignment would
follow the Grand Canal southerly to the Marina channel and Ballona Creek and continue via
tunneling to the Pacific Avenue alignment southerly to the Vista Del Mar terminus.
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Construction Methods. The alignments under consideration cross the Marina del Rey
entrance channel and Ballona Creek channel, requiring a minimum of about 1,800 feet of
tunneling under the two channels. Three alternative construction methods are under
consideration: open trench, micro-tunneling, and deep tunneling. While open trench construction
costs less, micro-tunneling would eliminate the majority of the surface impacts to water quality or
marine resources and can facilitate mitigation of other impacts such as noise. Like micro-
tunneling, deep tunneling would eliminate many surface impacts and facilitate mitigation of
impacts during construction.

PROJECT IMPACTS

Thresholds Of Significance

Water Quality. The significance criterion applied to water quality is based on guidelines
established by the City of Los Angeles (1998). In the present evaluation, a significant effect on
water quality in the vicinity of the proposed project would normally occur if the project resulted in
one or both of the following:

The project would cause discharges that create pollution, contamination or
nuisance as defined in Section 13050 of the California Water Code;

The project would cause regulatory standards to be violated, as defined in the
applicable NPDES stormwater permit or Water Quality Control Plan for the
receiving water body;

The project would cause creation of site conditions that may result in soil erosion
and sediment runoff during construction or following project completion.

“Pollution” is defined as an alteration of the quality of the waters of the state to a degree 
which unreasonably affects either (1) the waters for beneficial uses, or (2) facilities which serve
these beneficial uses. “Contamination” is an impairment of the quality of the waters of the state by 
waste to a degree which creates a hazard to the public health through poisoning or through
spread of disease. Contamination also includes any equivalent effect resulting from the disposal
of waste, whether or not the waters of the state are affected. Lastly, “nuisance” refers to anything 
which: (1) is injurious to health, or is indecent or offensive to the senses, or an obstruction to the
free use of property, so as to interfere with the comfortable enjoyment of life or property; (2)
affects at the same time an entire community or neighborhood, or any considerable number of
persons, although the extent of the annoyance or damage inflicted upon individuals may be
unequal; and (3) occurs during, or as a result of, the treatment or disposal of wastes.

Biota. Thresholds of significance for effects on biota and habitats have been established
by the City of Los Angeles (1998). In this evaluation, a significant effect on biota and/or habitats in
the vicinity of the proposed project would normally occur if the project resulted in one or more of
the following:

The loss of individuals, or the reduction of existing habitat, a state or federal
listed endangered, threatened, rare, protected, candidate, or sensitive species, or
a species of special concern;

The loss of individuals or the reduction of existing habitat of a locally designated
species or a reduction in a locally designated natural habitat or plant community.

Permanent Impacts

Marquesas Way/Via Marina. This alignment would pass under Ballona Creek/ Grand
Canal from the pumping station at Hurricane St., along Marquesas Way, then southeast on Via
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Marina to the Marina del Rey entrance channel. It would then cross under the Marina del Rey and
Ballona Creek channels and continue south within Pacific Avenue to a junction structure in Vista
Del Mar near Waterview St. Tunneling associated with this alignment would pass under Ballona
Creek/ Grand Canal, Marina del Rey and Ballona Creek, while additional construction and
tunneling launch and receiving sites would be located within close proximity (100 ft to 1,000 ft) of
Ballona Creek/ Grand Canal, Marina del Rey, Ballona Creek, Dey Rey Lagoon and the dunes
adjacent to Del Rey Lagoon. While temporary impacts associated with construction are possible,
the proposed project is not likely to result in a long-term reduction in water quality or the loss of
individuals or habitat in the area. No permanent impacts to the water quality or marine resources
in the project area are anticipated from this alignment.

Pacific Avenue Alignment. From the pumping plant on Hurricane Street, the alignment
would proceed west to Pacific Avenue, then turn south and proceed along Pacific Avenue, cross
under the Marina del Rey and Ballona Creek channels, and continue south within Pacific Avenue
to a junction structure in Vista Del Mar near Waterview St. Tunneling associated with this
alignment would pass under Marina del Rey and Ballona Creek, with most of the construction
activities, including tunneling launch and receiving sites, located within about 200 ft of Ballona
Creek/ Grand Canal, Marina del Rey, Ballona Creek, Dey Rey Lagoon or the dunes adjacent to
Del Rey Lagoon. While temporary impacts associated with construction are possible, the
proposed project is not likely to result in a long-term reduction in water quality or the loss of
individuals or habitat in the area. No permanent impacts to the water quality or marine resources
in the project area are anticipated from this alignment.

Dockweiler Beach to Pacific Avenue Alignment. From the pumping plant on
Hurricane Street, the alignment would proceed west to the existing 20-foot wide sewer easement
in Dockweiler State Beach, then turn south and cross under the Marina del Rey and Ballona
Creek channels, and continue south within the Pacific Avenue alignment to a junction structure in
Vista Del Mar near Waterview St. Tunneling associated with this alignment would pass under
Marina del Rey and Ballona Creek, while additional construction and tunneling launch and
receiving sites would be located within of 500 ft of Ballona Creek/ Grand Canal, and less than 200
ft of Marina del Rey, Ballona Creek, Dey Rey Lagoon and the dunes adjacent to Del Rey Lagoon.
In addition, this alignment passes within 200 ft of a protected California least tern nesting site on
Dockweiler Beach. While temporary impacts associated with construction are possible, the
proposed project is not likely to result in a long-term reduction in water quality or the loss of
individuals or habitat in the area. No permanent impacts to the water quality or marine resources
in the project area are anticipated from this alignment.

Dockweiler Beach Alignment. From the pumping plant on Hurricane Street, the
alignment would proceed west to the existing 20-foot wide sewer easement in Dockweiler State
Beach, then turn south and cross under the Marina del Rey and Ballona Creek channels, and
continue south along Dockweiler State Beach, turning southeast to a junction structure in Vista
Del Mar near Waterview St. This alignment would run under Dockweiler State Baech for most of
the length. Tunneling associated with this alignment would pass under Marina del Rey and
Ballona Creek. Construction and tunneling launch and receiving sites would be located within of
500 ft of Ballona Creek/ Grand Canal, and about 200 ft from Marina del Rey, Ballona Creek, Dey
Rey Lagoon and the dunes adjacent to Del Rey Lagoon. In addition, this alignment passes within
200 ft of a protected California least tern nesting site on Dockweiler State Beach Beach. While
temporary impacts associated with construction are possible, the proposed project is not likely to
result in a long-term reduction in water quality or the loss of individuals or habitat in the area. No
permanent impacts to the water quality or marine resources in the project area are anticipated
from this alignment.

Lagoon Alignment. This alternative alignment assumes the construction of the proposed
54-inch force main entirely by tunneling from the VPP to Vista Del Mar. The alignment would
follow the Grand Canal southerly to the Marina channel and Ballona Creek and continue via
tunneling to the Pacific Avenue alignment southerly to the Vista Del Mar terminus. Deep tunneling
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associated with this alignment would pass under Marina del Rey and Ballona Creek, with most of
the construction activities occurring in the immediate vicinity of the tunneling sites located within
about 200 ft of Ballona Creek/ Grand Canal and near the Vista Del Mar terminus. While
temporary impacts associated with construction are possible, the proposed project is not likely to
result in a long-term reduction in water quality or the loss of individuals or habitat in the area. No
permanent impacts to the water quality or marine resources in the project area are anticipated
from this alignment.

Construction Alternatives. The alignments under consideration cross the Marina del
Rey entrance channel and Ballona Creek channel, requiring a minimum of about 1,800 feet of
tunneling under the two channels. Additionally the Marquesas Way/Via Marina alignment would
require tunneling under Ballona Creek/ Grand Canal. Three alternative construction methods are
under consideration: open trench, micro-tunneling and deep tunneling. All three methods share
the potential to impact the local resources through a combination of physical disturbance, noise
and releases of excavated sediments and water into the local environment. Tunneling
construction methods have the advantage of reducing these impacts by limiting construction
activities to the launch and receive sites, while trenching could lead to impacts along the entire
project length. While temporary impacts associated with all three construction methods are
possible, the proposed project is not likely to result in a long-term reduction in water quality or the
loss of individuals or habitat in the area. No permanent impacts to the water quality or marine
resources in the project area are anticipated from either construction method.

Temporary Impacts

Marquesas Way/Via Marina. This alignment would pass under Ballona Creek/ Grand
Canal from the pumping station at Hurricane St., along Marquesas Way, then southeast on Via
Marina to the Marina del Rey entrance channel. It would then cross under the Marina del Rey and
Ballona Creek channels and continue south within Pacific Avenue to a junction structure in Vista
Del Mar near Waterview St. Tunneling associated with this alignment would pass under Ballona
Creek/ Grand Canal, Marina del Rey and Ballona Creek, while additional construction and
tunneling launch and receiving sites would be located within close proximity (100 ft to 1,000 ft) of
Ballona Creek/ Grand Canal, Marina del Rey, Ballona Creek, Dey Rey Lagoon and the dunes
adjacent to Del Rey Lagoon. Temporary impacts associated with construction include physical
disturbance, noise and releases of excavated sediments and water into the local environment. No
physical disturbance of local resources is anticipated. Noise is most likely to impact bird use in
the construction areas. Bird use in the project area is greatest at Ballona Lagoon where
construction will be several hundred feet from the lagoon and separated by a residential area.
Noise impacts area are expected to be minimal. Temporary impacts to water quality and marine
resources could occur through the unintentional release of excavated sediments and water into
the local environment. Implementation of BMPs will be required for all construction phases to
minimize impacts.

Pacific Avenue Alignment. From the pumping plant on Hurricane Street, the alignment
would proceed west to Pacific Avenue, then turn south and proceed along Pacific Avenue, cross
under the Marina del Rey and Ballona Creek channels, and continue south within Pacific Avenue
to a junction structure in Vista Del Mar near Waterview St. Tunneling associated with this
alignment would pass under Marina del Rey and Ballona Creek, with most of the construction
activities, including tunneling launch and receiving sites, located within about 200 ft of Ballona
Creek/ Grand Canal, Marina del Rey, Ballona Creek, Dey Rey Lagoon or the dunes adjacent to
Del Rey Lagoon. Temporary impacts associated with construction include physical disturbance,
noise and releases of excavated sediments and water into the local environment. No physical
disturbance of local resources is anticipated. Noise is most likely to impact bird use in the
construction areas. Bird use in the project area is greatest at Ballona Lagoon where construction
will be about 200 ft from the lagoon and separated by a residential area. Noise impacts area are
expected to be minimal. Temporary impacts to water quality and marine resources could occur
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through the unintentional release of excavated sediments and water into the local environment.
Implementation of BMPs will be required for all construction phases to minimize impacts.

Dockweiler Beach to Pacific Avenue Alignment. From the pumping plant on
Hurricane Street, the alignment would proceed west to the existing 20-foot wide sewer easement
in Dockweiler State Beach, then turn south and cross under the Marina del Rey and Ballona
Creek channels, and continue south within the Pacific Avenue alignment to a junction structure in
Vista Del Mar near Waterview St. Tunneling associated with this alignment would pass under
Marina del Rey and Ballona Creek, while additional construction and tunneling launch and
receiving sites would be located within of 500 ft of Ballona Creek/ Grand Canal, and less than 200
ft of Marina del Rey, Ballona Creek, Dey Rey Lagoon and the dunes adjacent to Del Rey Lagoon.
In addition, this alignment passes within 200 ft of a protected California least tern nesting site on
Dockweiler Beach. Temporary impacts to the least California tern nesting site are addressed by
Keane (2005b). Physical disturbance of the upper strand of Dockweiler State Beach is anticipated
in this alignment. This area of the beach is groomed and has substantial human disturbance,
suggesting that construction disturbance is likely to result in little additional impact. Noise is most
likely to impact bird use in the construction areas. Other than at the California least tern nesting
area, bird use in the project area is greatest at Ballona Lagoon where construction will be about
500 ft from the lagoon and separated by a residential area. Noise impacts are expected to be
minimal. Temporary impacts to water quality and marine resources could occur through the
unintentional release of excavated sediments and water into the local environment.
Implementation of BMPs will be required for all construction phases to minimize impacts.

Dockweiler Beach Alignment. From the pumping plant on Hurricane Street, the
alignment would proceed west to the existing 20-foot wide sewer easement in Dockweiler State
Beach, then turn south and cross under the Marina del Rey and Ballona Creek channels, and
continue south along Dockweiler State Beach, turning southeast to a junction structure in Vista
Del Mar near Waterview St. This alignment would run under Dockweiler State Baech for most of
the length. Tunneling associated with this alignment would pass under Marina del Rey and
Ballona Creek. Construction and tunneling launch and receiving sites would be located within of
500 ft of Ballona Creek/ Grand Canal, and about 200 ft from Marina del Rey, Ballona Creek, Dey
Rey Lagoon and the dunes adjacent to Del Rey Lagoon. In addition, this alignment passes within
200 ft of a protected California least tern nesting site on Dockweiler State Beach Beach.
Temporary impacts to the least California tern nesting site are addressed by Keane (2005b).
Physical disturbance of the upper strand of Dockweiler State Beach is anticipated in this
alignment. This area of the beach is groomed and has substantial human disturbance, suggesting
that construction disturbance is likely to result in little additional impact. Noise is most likely to
impact bird use in the construction areas. Other than at the California least tern nesting area, bird
use in the project area is greatest at Ballona Lagoon where construction will be about 500 ft from
the lagoon and separated by a residential area. Noise impacts are expected to be minimal.
Temporary impacts to water quality and marine resources could occur through the unintentional
release of excavated sediments and water into the local environment. Implementation of BMPs
will be required for all construction phases to minimize impacts.

Lagoon Alignment. This alternative alignment assumes the construction of the proposed
54-inch force main entirely by tunneling from the VPP to Vista Del Mar. The alignment would
follow the Grand Canal southerly to the Marina channel and Ballona Creek and continue via
tunneling to the Pacific Avenue alignment southerly to the Vista Del Mar terminus. Deep tunneling
associated with this alignment would pass under Marina del Rey and Ballona Creek, with most of
the construction activities occurring in the immediate vicinity of the tunneling sites located within
about 200 ft of Ballona Creek/ Grand Canal and near the Vista Del Mar terminus. Deep tunneling
would eliminate the majority of the surface impacts to water quality or marine resources and can
facilitate mitigation of other impacts such as noise. Temporary impacts associated with
construction include physical disturbance, noise and releases of excavated sediments and water
into the local environment. No physical disturbance of local resources is anticipated. Noise is
most likely to impact bird use in the construction areas. Bird use in the project area is greatest at
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Ballona Lagoon. Noise impacts area are expected to be minimal. Temporary impacts to water
quality and marine resources could occur through the unintentional release of excavated
sediments and water into the local environment. Implementation of BMPs will be required for all
construction phases to minimize impacts.

Construction Alternatives. The alignments under consideration cross the Marina del
Rey entrance channel and Ballona Creek channel, requiring a minimum of about 1,800 feet of
tunneling under the two channels. Additionally the Marquesas Way/Via Marina alignment would
require tunneling under Ballona Creek/ Grand Canal. Three alternative construction methods are
under consideration: open trench, micro-tunneling and deep tunneling. All methods share the
potential to impact the local resources through a combination of physical disturbance, noise and
releases of excavated sediments and water into the local environment. Tunneling construction
methods have the advantage of reducing these impacts by limiting construction activities to the
launch and receive sites, which could be located away from sensitive areas. All three
construction techniques could lead to temporary impacts to water quality and marine resources
which could occur through the unintentional release of excavated sediments and water into the
local environment. While tunneling generally has no effect on the surface above the excavation,
tunneling may occasionally lead to small fractures that allow drilling sediments to escape to the
surface. In the area where tunneling will pass under water bodies, these areas should be
examined at least once a day during construction. These fractures will result in increased turbidity
in the water near the fracture. If turbidity is observed, tunneling activities should cease until the
leak in the tunnel producing the turbidity is repaired. In addition, implementation of BMPs will be
required for all construction phases to minimize impacts.

Unavoidable Adverse Impacts

If management practices to control the unintentional release of excavated sediments and
water into the local environment are successful. No unavoidable adverse impacts are expected.

Cumulative Impacts

No significant cumulative impacts have been identified to biota or habitats in the project
area. There are no other known projects in the vicinity of the proposed project that, when
considered together, would result in significant adverse impacts to the wildlife and habitats in the
Marina del Rey area.
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APPENDIX 1
Bird species recorded during monthly surveys of Ballona Lagoon.



This page is intentionally blank. 



Family

Common Name Total Total

Species Status Individuals Occurances
Grebes 73 53

Western Grebe S? 12 12
Aechmophorus occidentalis

Red-necked Grebe 2 1
Podiceps grisegena

Horned Grebe 3 2
Podiceps auritus

Eared Grebe 21 15
Podiceps nigricollis

Pied-billed Grebe 35 23
Poddilymbus podiceps

Cormorants & Pelicans 177 75
Double-crested Cormorant S3 98 45

Phalacrocorax auritus
Pelagic Cormorant 1 1

Phalacrocorax pelagicus
California Brown Pelican FE,SE 78 29

Pelecanus occidentalis californicus
Herons 1,061 319

Great Blue Heron S4 106 71
Ardea herodias

Great Egret S4 183 70
Ardea alba

Snowy Egret S4 587 93
Egretta thula

Little Blue Heron 1 1
Egretta caerulea

Green Heron 121 58
Butorides virescens

Black-crowned Night Heron S3 63 26
Nycticorax nycticorax

Ducks 2,943 226
Domestic (Greylag) Goose 2 1

Anser anser
Brant 3 3

Brant bernicla
Ruddy Duck 4 2

Oxyura jamaicensis
American Wigeon 169 12

Anas americana
Mallard 1,898 101

Anas platyrhynchos
Blue-winged Teal 2 1

Anas discors
Green-winged Teal 2 1

Anas crecca

Appendix A. Bird species recorded during monthly surveys of Ballona Lagoon. April 1996
-June 2005. Sources: Almdale 2005, CNDDB 2005, Nat. Geo 2002.



Family
Common Name Total Total

Species Status Individuals Occurances
Ducks, continued

Greater Scaup 20 2
Aythya marila

Lesser Scaup 258 21
Aythya affinis

Bufflehead S? 142 26
Bucephala albeola

Common Goldeneye 2 2
Bucephala clangula

Red-breasted Merganser 409 49
Mergus serrator

Surf Scoter 32 5
Melanitta perspicillata

Raptors 14 14
Red-tailed Hawk 1 1

Buteo jamaicensis
American Kestral 13 13

Falco sparverius
Coots 8 8

American Coot 8 8
Fulica americana

Shorebirds 8,108 508
Black-bellied Plover 169 54

Pluvialis squatarola
Killdeer 457 86

Charadrius vociferus
Semipalmated Plover 18 9

Charadrius semipalmatus
Greater Yellowlegs 5 5

Tringa melanoleuca
Willet 460 91

Catoptrophorus semipalmatus
Spotted Sandpiper 2 2

Actitis macularia
Whimbrel 213 73

Numenius phaeopus
Marbled Godwit 994 67

Limosa fedoa
Dunlin 47 12

Calidris alpina
Sanderling 1 1

Calidris alba
Western Sandpiper 3,065 31

Calidris mauri
Least Sandpiper 970 26

Calidris minutilla

Appendix A, continued. Bird species recorded during monthly surveys of Ballona Lagoon.
April 1996 -June 2005. Sources: Almdale 2005, CNDDB 2005, Nat. Geo 2002.



Family
Common Name Total Total

Species Status Individuals Occurances
Shorebirds, continued

Short-billed Dowitcher 33 7
Limnodromus griseus

Long-billed Dowitcher 1,672 42
Limnodromus scolopaceus

Wilson's Snipe 1 1
Gallinago gallinago

Red-necked Phalarope 1 1
Phalaropus lobatus

Gulls & Terns 1,255 198
Ring-billed Gull 506 67

Larus delawarensis
California Gull S2 367 31

Larus californicus
Herring Gull 5 5

Larus argentatus
Thayer's Gull 1 1

Larus thayeri
Western Gull 131 53

Larus occidentalis

Glaucous-winged Gull 2 2

Larus glaucescens
Heermann's Gull 1 1

Larus heermanni
Caspian Tern S4 3 2

Sterna caspia
Forster's Tern S4 20 11

Sterna forsteri
California Least Tern FE,SE 217 24

Sterna antillarum browni
Black Skimmer S1,S3 2 1

Rynchops niger
Doves 614 179

Rock Dove 277 74
Columba livia

Mourning Dove 278 64
Zenaida macroura

Spotted Dove 59 41
Streptopelia chinensis

Parrots 4 1
Yellow-chevroned Parakeet 4 1

Brotogeris chiriri

Appendix A, continued. Bird species recorded during monthly surveys of Ballona Lagoon.
April 1996 -June 2005. Sources: Almdale 2005, CNDDB 2005, Nat. Geo 2002.



Family
Common Name Total Total

Species Status Individuals Occurances
Hummingbirds 80 53

Black-chinned Hummingbird 1 1
Archiochus alexandri

Anna's Hummingbird (or sp?) 31 23
Calypte anna / sp

Rufous Hummingbird S1,S2 1 1
Selasphorus rufus

Allen's Hummingbird 47 28
Selasphorus sasin

Kingfishers 65 51
Belted Kingfisher 65 51

Ceryle alcyon
Passerines 4,487 613

Cassin's Kingbird 1 1
Tyrannus vociferans

Western Kingbird 1 1
Tyrannus verticalis

Black Phoebe 147 76
Sayornis nigricans

Say's Phoebe 19 15
Sayornis saya

Pacific-slope Flycatcher 1 1
Empidonax difficilis

Northern Rough-winged Swallow 12 7
Stelgidopteryx serripennis

Cliff Swallow 30 8
Petrochelidon pyrrhonota

Barn Swallow 51 21
Hirundo rustica

Western Scrub-Jay 2 2
Aphelocoma californica

American Crow 281 86
Corvus brachyrhynchos

Bushtit 49 7
Psaltriparus minimus

Northern Mockingbird 113 57
Mimus polyglottus

Loggerhead Shrike S4 1 1
Lanius ludovicianus

Bewick's Wren 2 2
Thryomanes bewickii

House Wren 5 5
Troglodytes aedon

Ruby-crowned Kinglet 1 1
Regulus calendula

Appendix A, continued. Bird species recorded during monthly surveys of Ballona Lagoon.
April 1996 -June 2005. Sources: Almdale 2005, CNDDB 2005, Nat. Geo 2002.



Family
Common Name Total Total

Species Status Individuals Occurances
Passerines, continued

European Starling 1,642 98
Sturnus vulgaris

Orange-crowned Warbler 3 3
Vermivora celata

Yellow-rumped Warbler 25 15
Dendroica coronata

Common Yellowthroat 22 14
Geothlypis trichas

Song Sparrow 2 2
Melospiza melodia

Lincoln's Sparrow 3 2
Melospiza lincolnii

White-crowned Sparrow 97 24
Zonotrichia leucophrys

Golden-crowned Sparrow 1 1
Zonotrichia atricapilla

Hooded Oriole 4 3
Icterus cucullatus

House Finch 593 78
Carpodacus mexicanus

Lesser Goldfinch 25 2
Carduelis psaltria

House Sparrow 1,354 80
Passer domesticus

Total Birds Sighted 18,889
Total Bird Occurances 2,298
Total Species Sighted 94

FE =Federally-listed Endangered Species
SE = State-listed Endangered Species
State Ranking:

S1 = <6 occurances or < 1,000 individual or <2,000 acres habitat
S2 = 6-20 occurances or 1,000-3,000 individuals or 2,000-10,000 acres
S3 = 21-100 occurances or 3,000-10,000 individuals or 10,000-50,000 acres
S4 = secure in California
S? = status uncertain

Appendix A, continued. Bird species recorded during monthly surveys of Ballona Lagoon.
April 1996 -June 2005. Sources: Almdale 2005, CNDDB 2005, Nat. Geo 2002.
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1

REGULATORY SETTING FOR BIOLOGICAL ISSUES

U.S. Fish and Wildlife Service and National Marine Fisheries Service

Jurisdiction Subject to Section 7 of the Endangered Species Act:

The Federal Endangered Species Act (ESA) of 1973 (16 USC 1531 et seq.) is administered by
the USFWS, and by the National Marine Fisheries Service (NMFS) in areas where marine
habitats exist. Under the Federal Endangered Species Act (FESA), the Secretary of the Interior
and the Secretary of Commerce, jointly have the authority to list a species as threatened or
endangered (16 United States Code [USC] 1533[c]). Pursuant to the requirements of the
California Environmental Quality Act (CEQA), an agency reviewing a proposed project within
its jurisdiction must determine whether any federal-listed threatened or endangered species or
species proposed for listing as threatened or endangered may be present in the vicinity of the
proposed project area, and determine whether the proposed project would have a potentially
significant impact on such species. Informal consultation with the appropriate federal agencies,
including notifying them of the proposed route and intentions of the Project, has been initiated.

The U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS)
typically reviews project plans and species information to determine the effects of federal actions
on a proposed or candidate species. The USFWS recommends that candidate species and species
proposed for listing also be considered in informal consultation during a project’s environmental 
review. This is recommended because, in the event that a species were to be listed during the
design or construction phases of a project, new studies and restrictions might be imposed.
USFWS encourages consideration of species of concern in project planning, as they may become
candidate species in the future. The determination of significance for species of concern must be
made on a case-by-case basis, and must take into consideration current scientific knowledge
about the individual species, known threats, and specific proposals.

Section 7 of the ESA requires federal agencies to use their authorities to conserve threatened and
endangered species. It also directs federal agencies to consult with USFWS (or NMFS) if any action
they authorize, fund, or carry out “may affect” in either a beneficial or adverse manner, any species 
that is listed or proposed for listing, or any designated or proposed critical habitat. For example, if the
issuance of a CWA section 404 permit by the Corps for a private development project may affect any
listed species, the Corps must consult with USFWS on the effects of the issuance of that permit.
Species that are candidates for listing by the USFWS may also be addressed during federal
interagency coordination. Section 7 also provides a mechanism for ‘incidental take,’ for actions that 
may affect a listed species, but which do not jeopardize its continued existence or destroy or adversely
modify critical habitat.

Section 9 of the ESA prohibits ‘take’ (i.e., harassment, harm, pursuit, hunting, shooting, wounding, 
killing, trapping, capture, or collecting, or the attempt to engage in any such conduct) of threatened
and endangered species. “Harm” is further defined to include significant habitat modification or
degradation that results in death or injury to listed species by significantly impairing behavioral
patterns such as breeding, feeding, or sheltering.
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Recently, the USFWS diverted its resources from listing species to proposing and designating
critical habitat. Currently, the USFWS had proposed or designated critical habitat for 16 wildlife
and plant species. Critical habitat is defined as:

The specific areas within the geographical area occupied by the species, at the
time it is listed …, upon a determination … that such areas are essential for the 
conservation of the species.

The USFWS requires consultation for any modification to the critical habitat of a listed species.

Magnuson-Stevens Fishery Conservation and Management Act:

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) was authorized in
1996 and requires the NMFS to identify, conserve, and enhance Essential Fish Habitat (EFH) for
those species regulated under a federal fisheries management plan. Essential Fish Habitat is
defined as the waters and substrate necessary to fish for spawning, breeding, feeding, or growth
to maturity. Specifically, the MSA requires: (1) Federal agencies to consult with NMFS on all
actions or proposed actions authorized, funded, or undertaken by the agency that could adversely
affect EFH; and (2) NMFS to provide conservation recommendations for any federal or state
action that could adversely affect EFH.

U.S. Army Corps of Engineers

Jurisdiction Subject to Section 404 of the Clean Water Act:

Pursuant to Section 404 of the Clean Water Act, the ACOE regulates the discharge of dredged
and/or fill material into waters of the United States. Waters of the United States include
navigable waterways and wetlands adjacent to navigable waterways, non-navigable waterways
and wetlands adjacent to non-navigable waters that are contiguous with navigable waterways.
The term "waters of the United States" is defined at 33 CFR Part 328 and currently includes (1)
all navigable waters (including all waters subject to the ebb and flow of the tide), (2) all interstate
waters and wetlands, (3) all impoundments of waters mentioned above, (4) all tributaries to
waters mentioned above, (5) the territorial seas, and (6) all wetlands adjacent to waters
mentioned above.

On January 9, 2001 the U.S. Supreme Court ruled (in Solid Waste Agency of Northern Cook
County V. U.S. Army Corps of Engineers) that the ACOE jurisdiction does not extend to
previously regulated isolated waters, including but not limited to isolated ponds, reservoirs, and
wetlands. Examples of isolated waters that are affected by this ruling include: vernal pools;
stock ponds, lakes (without outlets); playa lakes; and desert washes that are not tributary to
navigable or interstate waters or to other jurisdictional waters.

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

Wetlands are 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 ACOE published a
manual to guide its field personnel in determining jurisdictional wetland boundaries. In 1989 the
Federal Interagency Committee for Wetland Delineation developed an updated methodology
which was adopted by the ACOE, U.S. Fish and Wildlife Service (USFWS), U.S. Environmental
Protection Agency (EPA), and U.S.D.A. Natural Resources Conservation Service and which
replaced the 1987 Wetland Manual.1 The use of this 1989 manual was perceived by many to
excessively increase the jurisdictional limits of wetlands. After several congressional hearings,
EPA, ACOE, U.S. Department of Agriculture Soil Conservation Service, and USFWS published
proposed 1991 revisions to the 1989 manual.2 A few days afterwards, the President signed the
Energy and Water Development Appropriations Act of 1992 which, in effect, prohibits the use of
the 1989 manual. Because the 1991 proposed revisions to the 1989 manual have not yet been
adopted, the only remaining valid methodology is the 1987 Wetland Manual.

The discharge of dredged or fill material (temporarily or permanently) into waters of the United
States requires prior authorization from the ACOE pursuant to Section 404 of the Clean Water
Act. Activities that usually involve a regulated discharge of dredged or fill materials include (but
are not limited to) grading, placing of riprap for erosion control, pouring concrete, laying sod,
preparing soil for planting (e.g., turning soil over, adding soil amendments3), stockpiling
excavated material, mechanized removal of vegetation, and driving of piles for certain types of
structures.

1 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.
2 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.
3 Similar planting activities associated with on-going farming operations may be exempt from regulation by Section
404 of the Clean Water Act.
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Jurisdiction Subject to the Rivers and Harbors Appropriations Act of 1899:

The Rivers and Harbors Appropriations Act of 1899 authorizes the COE to exercise control over
all construction projects in U.S. navigable waters. The Rivers and Harbors Act was originally
designed with the intent to protect navigation and navigable capacity. These objectives were later
expanded to include environmental protection. The key provision to this Act is Section 13, which
makes it a crime to discharge refuse into any navigable water without the permission of the COE.

California Department of Fish and Game

Jurisdiction Subject to Section 1600 et seq. of the California Fish and Game Code:

Pursuant to Division 2, Chapter 6, Sections 1600-1602 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...

 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 ACOE.  Exceptions are CDFG’s 
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.

California Endangered Species Act (CESA):

The CESA (Fish & Game Code sections 2050, et seq.) is administered by the California Department
of Fish and Game (CDFG), and generally parallels the federal ESA. CESA prohibits the “taking” of 
listed species, except as otherwise provided in State law. Unlike its federal counterpart, CESA applies
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the take prohibitions to species petitioned for listing (state candidates) during the one-year listing
review period. ‘Take’ is defined as to ‘hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, 
catch, capture, or kill’ a protected species. Under Section 2081 of the Fish & Game Code, the CDFG
may authorize the take of a State endangered, threatened, or candidate species if the take is incidental
to an otherwise lawful activity and any impacts to the species are minimized and fully mitigated.

A State lead agency (the agency that has principal responsibility for carrying out or approving a
project) is required to consult with CDFG to ensure that any action it undertakes is not likely to
jeopardize the continued existence of any State endangered, threatened, or candidate species or result
in adverse modification of essential habitat. A lead agency may also determine that species listed or
proposed as threatened or endangered under the federal ESA warrant special review and consideration
in CEQA documents. CEQA Guidelines Section 15380(d) allows a lead agency to consider a species
as a “de-facto” threatened or endangered species if information can be presented showing the species 
would qualify for listing. This can apply to proposed, candidate, or any other species not actually listed
by the CDFG or USFWS as rare, threatened, or endangered.

The Natural Community Conservation Planning Act was added to CESA in 1991 (Fish & Game Code
sections 2800-2840), and provides for voluntary cooperation among CDFG, landowners, and other
interested parties to develop natural community conservation plans which provide for early
coordination of efforts to protect listed species or species that are not yet listed. The primary purpose
of the Act is to preserve species and their habitats, while allowing reasonable and appropriate
development to occur on affected lands.

Migratory Bird Treaty Act:

This Act placed all migratory birds under federal jurisdiction and protection. It prohibits the
capture, killing, or possession of any bird species identified by various international conventions.
Conventions to protect migratory birds have been signed with Great Britain, Mexico, Japan, and
Russia. In this Act, the federal government is provided with the authority to establish threshold
regulations that govern the hunting and management of listed species. This Act does not provide
for acquisition of habitat.

Native Plant Protection Act:

The Native Plant Protection Act (California Fish and Game Code Sec. 1900-1913) prohibits the
taking, possessing, or sale within the state of any rare, threatened or endangered plants as defined
by CDFG, except as authorized by law and regulation. This applies to any plants with a state
designation of rare, threatened or endangered.

California Coastal Commission

The California Coastal Act of 1976 (California Resources code section (30000 et seq) was
enacted by the State legislature in 1976 to provide for the long-term protection of California’s 
1,100 mile coastline. The California Coastal Commission policies include: the protection,
enhancement, and restoration of environmentally sensitive habitats, including inter tidal and near
shore waters, wetlands, bays, and estuaries, riparian habitat, and habitat for rare and endangered
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plants or animals.  Local Coastal Plans (LCP’s) identify the location, type, densities, and other 
ground rules for future development in the coastal zone portions for 73 cites and counties along
the coast.  LCP’s are prepared by local government, these programs govern decisions that
determine the short-term and long-term conservation and use of coastal resources. These coastal
resources include: (1) sensitive species; (2) environmental sensitive habitat areas; and (3) CCC-
defined wetlands.

Sensitive Species

Least Terns and other species as identified in the Keane Biological Report and several species of
plants or wildlife as identified in the Marine Resources Analysis, both located in this section.

Environmental Sensitive Habitat Areas

Environmental Sensitive Habitat Areas (ESHA’s) are any areas in which plant or animal life or 
their habitat are either rare or especially valuable because of their special nature or role in an
ecosystem and which could be easily disturbed or degraded by human activities and
development.  ESHA’s have been identified by the Local Coastal Plan (see below).  The 
California coastal Act states that ESHA’s shall be protected against significant disruption of 
habitat value.  Development in areas adjacent to ESHA’s shall be sited and designed to prevent
impacts which would significantly degrade those areas and shall be compatible with the
continuance of those habitat areas. The Least Tern Nesting site located on the north side of the
Marina Del Rey/Ballona Lagoon Channels on Dockweiler Beach to the West of Marina Del Rey
beachfront access trail is an ESA.

Wetland Jurisdiction Subject to California Coastal Commission Act:

Any person or public agency proposing development within the coastal zone must obtain a
Coastal Development Permit.  In general, the coastal zone extends from the State’s three-mile
seaward limit to an average of approximately 1,000 yards inland from the mean high tide of the
sea. The California Coastal Commission (CCC), made up of representatives from various coastal
areas and state agencies, reviews the coastal development permits for conformity with the coastal
policies of the California Coastal Act.

In 1975 a four-person team (Cowardin, Carter, Frank Golet, and Ted LaRoe) developed the U.S.
Fish and Wildlife Serves (FWS) wetland classification system (Cowrdin et al., 1976) that
included the following wetland definition for review.

Wetland is land where an excess of water is the dominant factor determining the
nature of soil development and the types of plant and animal communities living
at the soil surface. It spans a continuum of environments where terrestrial and
aquatic systems intergrade. For purposes of this classification system, wetland is
defined more specifically as land where water table is at, near, or above the land
surface long enough each year to promote the formation of hydric soils and to
support the growth of hydrophytes, as long as other environmental conditions are



7

favorable…  In certain wetland types, vegetation is absent ad soils are poorly
developed or absent as a result of frequent and drastic fluctuations of surface-
water levels, wave action, water flow, turbidity, or extremely high concentrations
of salts or other substances in the water or substrate. Wetlands lacking
vegetation and hydric soils can be recognized by the presence of surfacewater at
some time during the year and their location within, or adjacent to, vegetated
wetlands or aquatic habitats.

An April 1977 version contained a similar definition with only minor revisions (Cowardin et al.,
1977a). This version was made available for public review and comment. In October 1977, the
FWS produced an operational draft version of its classification system for initiating wetland
mapping (Cowardin et al., 1977b). The definition is essentially the same as the 1976 version
except that the first two sentences were eliminated from the definition and moved to the concepts
discussion preceding the definition.

Wetlands is defined as land where the water table is at, or near or above, the land
surface long enough to promote the formation of hydric soils or to support the growth
of hydrophytes. Inc certain types of wetlands, vegetation is lacking and soils are
poorly developed or absent as the result of frequent and drastic fluctuations of the
surface-water levels, wave action, water flow, turbidity, or high concentrations of
salts or other substances in the water of substrate. Such wetlands can be recognized
by the presence of surface water or saturated substrate at some time during each year
and their location within, or adjacent to, vegetated wetlands or deep-water habitats.

After using the operational draft for a couple of years and receiving public input, the USFWS
amended its classification and revised its wetland definition (Cowardin et al., 1979). The
following definition has served as the FWS’s official wetland definition for nearly 2 decades and 
continues to be used for wetland mapping.

Wetlands are lands transitional between terrestrial and aquatic systems where the
water table is usually at or near the surface or the land [emphasis added] is covered
by shallow water. For purposes of this classification, wetlands must have one or
more of the following three attributes: (1) at least periodically, the land supports
predominantly hydropytes; (2) the substrate is predominantly undrained hydric soil;
and (3) the substrate is nonsoil and is saturated with water or covered by shallow
water at some time during the growing season each year.

To summarize, a one parameter Cowadin wetland is defined by one or more of three parameters
(hydrophytic vegetation, hydric soils, and/or saturated or shallow water some time during the growing
season) in areas where the water table is usually at or near the surface. These CCC-defined wetlands
include the Ballona Lagoon, Ballona Creek, Marina del Rey Channel, and Dockweiler State Beach
(both north and south).
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California Department of Parks and Recreation

The California Department of Parks and Recreation (DPR) has a major role in the protection,
restoration, and interpretation of the State's wetlands. A primary goal for DPR is the preservation
of the State's biological diversity and the protection of its valued natural resources including
wetlands. DPR manages over 265 park units, including over 280 miles of coastline and 250 miles
of rivers. Many of the coastal units contain river mouths with coastal lagoons and estuaries. In
addition to being included in DPR's primary mission, wetlands preservation is also a mandated
responsibility under the Keene-Nejedly California Wetlands Preservation Act of 1976 (Pub. Res.
Code Div. 5, Ch. 7). The Act directs DPR, along with the Department of Fish and Game, to
recognize opportunities for protecting wetlands which lie within or adjacent to State Park System
units, and to consider acquisition of wetlands in proximity of State Parks. In addition to lands
directly owned by DPR, the Department also has certain jurisdiction over granted or un-granted
tidelands or submerged lands abutting State Park System lands (Pub. Res. Code 5003.5).

Wetlands restoration is a high priority in the Department's Resource Management Program and is
pursued in all California bioregions. For example, DPR's coastal area projects focus on the
restoration of natural hydrologic conditions and the re-establishment of native plant communities
while its riparian restoration projects focus on the restoration of altered channel morphology
through the application of bioengineering.

California State Lands Commission

The Legislature has granted general authority to the California State Lands Commission
(Commission) to manage trust lands. Unless otherwise expressly stated in the State Constitution
or statutes, the public trust doctrine mandates the criteria for Commission management of trust
lands. Lands under the ocean and under navigable streams are owned by the public and held in
trust for the people by government. These are referred to as public trust lands, and include filled
lands formerly under water. Public trust lands cannot be bought and sold like other state-owned
lands. The regulatory authority of the Commission extends to: preventing damage to life, health,
property, natural resources, the environment, damage to underground oil and gas deposits from
infiltrating water and other causes, loss of oil, gas, or reservoir energy and damage to
underground and surface waters suitable for irrigation or domestic purposes by the infiltration of,
or the addition of, detrimental substances, by reason of the drilling, operation, maintenance, or
abandonment of wells, and the operation, maintenance, and removal or abandonment of oilfield
facilities.

State Water Quality Control Board –Los Angeles Region

Jurisdiction Subject to Section 401 of the Clean Water Act:

A 401 water quality certification is required for those applicants who seek a federal permit to
discharge fill material into a water of the United States (e.g., Section 404 permit, as described
above). The ACOE will not grant authorization until the water quality certification has been
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obtained or has been waived. A water quality certification is issued by the RWQCB that states
that the applicant will comply with all pertinent water quality standards (both federal and state
water quality standards). The jurisdictional limits of the RWQCB pursuant to Section 401 of the
Clean Water Act are identical as that defined above for the ACOE under Section 404 of the
Clean Water Act.

If the applicant is not notified by the Regional Board within 60 days of the postmarked date of
the application, the applicant may assume that the project meets the conditions of the
certification.

Jurisdiction Subject to Section 402 of the Clean Water Act:

In 1972, the Clean Water Act was amended to provide that the discharge of pollutants to waters
of the United States from any point source is unlawful, unless the discharge is in compliance with
a NPDES permit. In 1987 amendments tot eh CWA added Section 402 (p) which establishes a
framework for regulating municipal and industrial storm water discharges under the National
Pollutant Discharge Elimination System (NPDES) program. In California, the State Water
Resources Board has issued a general permit for storm water discharges associated with
construction activities statewide. Regulated construction activity includes clearing, grading, or
excavation that results in soil disturbance of at least five acres of total land area.

City of Venice Beach

Land Use Plan and Local Coastal Program:

This plan has been developed in order to comply with the California Coastal Act of 1976. The
coastal act directs each local government located wholly or partly within the Coastal Zone (see
Figure ** for Coastal Zone Map) to prepare a Local Coastal Program (LCP). Consequently, the
City of Venice Beach has prepared a LCP that also serves as a Land Use Plan (LUP).

The LCP/LUP states the following:

 Policy III. C. 2. states that “No development permits shall be granted for development 
which would have a potential significant impact on the least tern nesting ground in the
vicinity of the jetty at the Marina Channel”.

 The environmentally sensitive habitat areas in the Venice Coastal Zone include the
Ballona Lagoon and Grand Canal south of Washington Boulevard, Venice Canals north
of Washington Boulevard, habitat buffer areas on the east and west banks of Ballona
Lagoon, and the California least tern nesting areas, as identified on Figure **. The LUP
states that the existing and potential values in these environmentally sensitive habitat
areas shall be protected, enhanced, and where feasible, restored.

 Section 30230. Marine resources shall be maintained, enhanced, and where feasible,
restored. Special protection shall be given to areas and species of special biological or
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economic significance. Uses of the marine environment shall be carried out in a manner
that will sustain the biological productivity of coastal waters and that will maintain
healthy populations of all species of marine organisms adequate for long-term
commercial, recreational, scientific, and educational purposes.

 Section 30231. The biological productivity and the quality of coastal waters, streams,
wetlands, estuaries, and lakes appropriate to maintain optimum populations of marine
organisms and for the protection of human health shall be maintained and, where feasible,
restored through, among other means, minimizing adverse effects of waste water
discharges and entrainment, controlling runoff, preventing depletion of ground water
supplies and substantial interference with surface water flow, encouraging waste water
reclamation, maintaining natural vegetation buffer areas that protect riparian habitats, and
minimizing alteration of natural streams.

 Section 30236. Channelizations, dams, or other substantial alterations of rivers and
streams shall incorporate the best mitigation measures feasible, and be limited to (1)
necessary water supply projects, (2) flood control projects where no other method for
protection is necessary for public safety or to protect existing development, or (3)
developments where the primary function is the improvement of fish and wildlife habitat.

a. Environmentally sensitive habitat areas shall be protected against any
significant disruption of habitat values, and only uses dependent on such resources
shall be allowed within such areas.

b. Development in areas adjacent to environmentally sensitive habitat areas and
parks and recreation areas shall be sited and designed to prevent impacts which
would significantly degrade such areas, and shall be compatible with the
continuance of such habitat areas.

 Policy IV. A. 1. Canals Rehabilitation Project. The canal area north of Washington
Boulevard shall continue to be maintained as a unique coastal, environmental and social
resource, as provided by the Venice Canals Rehabilitation Plan approved by Coastal
Commission Coastal Development Permit 5-91-584. The goals and objectives of the
rehabilitation plan shall continue to be implemented in order to improve water quality,
bank stability, public access, and biological productivity. The canal tidal gates located
beneath the Washington Boulevard bridge shall be operated in a manner that sustains and
enhances biological productivity in the canals by ensuring maximum water circulation.

 Policy IV. A. 2. Permitted Uses. Uses permitted in or adjacent to the canals shall be
implemented in a manner to protect the biological productivity of marine resources and
maintain healthy populations of marine organisms. Such uses as open space, habitat
management, controlled nature study and interpretation, and passive public recreation use
of walkways for bird watching, photography, and strolling shall be encouraged and
promoted.
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 Policy IV. A. 3. Venice Canals Landscape Buffer. To protect the marine habitat, a one
and one-half to two-foot-wide safety landscape buffer strip shall continue to be provided
and maintained between the canal banks and sidewalks. Landscaping in the buffer strip
shall consist of native Ballona Lagoon and Grand Canal South of Washington Boulevard
coastal strand marshland or wetland vegetation as specified in the Venice Canals
Rehabilitation Plan approved by Coastal Commission Coastal Development Permit 5-91-
584.

 Policy IV. A. 4. Venice Canals Setback and Yard Area. In order to provide a setback for
access. to protect visual quality and the biological productivity of the canals. and to limit.
water runoff. a setback with an average depth of 15 feet (and a minimum depth at any
point of 10 feet) shall be provided and maintained in the front yard areas of private
residences (adjacent to the canal property line). This setback shall provide a permeable
yard with an area at least 15 feet times the width of the lot line at the canal side. (See also
Policy 1.A.4a for details).

 Ballona Lagoon Enhancement Plan. The Ballona Lagoon shall be restored, protected and
maintained for shallow tidal and intertidal marine habitat. fisheries and public access as
provided in the Ballona Lagoon Enhancement Plan (See Coastal Commission Coastal
Development Permit 5-95-152 and amendments). The plan is intended to improve water
quality and tidal flushing; reduce the amount of garbage, sediment and other pollutants in
the lagoon; maintain and expand habitat values for the endangered least tem, shorebirds
and fisheries; restore native vegetation; protect banks from erosion; maintain and if
possible increase the existing 50-year flood protection; and enhance public trails and
interpretative overlooks without invading the privacy of adjoining residents. The goals
and policies of the Enhancement Plan shall be carried out in a manner consistent with the
policies of this LUP. The Ballona Lagoon tidal gates located beneath Via Marina shall be
operated in a manner that sustains and enhances biological productivity in the lagoon by
ensuring maximum water circulation.

Only uses compatible with preservation of this habitat shall be permitted in and adjacent
to the lagoon. Uses permitted in or adjacent to the lagoon shall be carried out in a manner
to protect the biological productivity of marine resources and maintain healthy
populations of marine organisms. Such uses as open space, habitat management,
controlled nature study and interpretation, and passive public recreation such as bird
watching, photography, and strolling shall be encouraged and promoted. No fill shall
occur in Ballona Lagoon unless it is consistent with Coastal Act Section 30233 and is the
least environmentally damaging alternative. No untreated runoff shall be directed into the
lagoon.

The California Coastal Commission reviewed the Enhancement Plan and on January 10,
1996, granted Coastal Development Permit No.5-95-152, for restoration of Ballona
Lagoon and lagoon bluffs along the east bank, subject to conditions.

 Policy IV. B. 2. Ballona Lagoon Buffer Strip. The City shall implement methods of
permanent protection of the lagoon, including acceptance of all outstanding and future
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offers to dedicate open space and public access buffer strips along the east and west
banks.

a. East Bank. The habitat protection buffer strip, a 4o-foot wide dedicated open
space and public easement shall continue to be provided and maintained adjacent
to the east bank of Ballona Lagoon, in the Silver Strand Subarea, as required by
Coastal Development Permit (CDP) Nos. A-266-77, 5-87-112, and 5-86-641. For
additional details, see Policy I.A.4b.

b. West Bank. A habitat protection buffer strip shall be provided and maintained
between the lagoon and all development permitted on the properties situated on
the west bank of Ballona Lagoon. Because of the steep embankment and the need
to provide some buffering from the automobile traffic on Pacific Avenue, the
strategy along the western shore is to limit physical access. Most of the lots
located on the west side of the lagoon, particularly between lronsides and Topsail
Streets, are quite narrow. Given the location and size of these parcels, first priority
for use of these parcels is permanent open space. However, in case of any
development, all structures located south of lronsides Street to Via Marina shall
be set back at least twenty-five feet from the property line nearest the lagoon.
North of Ironsides Street, an average setback of 15 feet, but not less than 10 feet,
shall be maintained. (See LUP Policies 1.A.4.c, LA.4.d and LA.7.b for specific
lagoon buffer and setback requirements).

c. West Bank Properties South of Ironsides Street to Topsail Street. These
properties, commonly known as the Alphabet Lots, consist of the vacant lots
located on the west bank of Ballona Lagoon between lronsides Street and Topsail
Street. The use of these parcels shall be permanent Open Space with restoration of
the native vegetation. Nonintrusive public access may be permitted in a manner
that protects the environmentally sensitive habitat areas (See also Policy I.A.4.d).

Permitted uses within the buffer strip shall be limited to open space, habitat
management, nature study and interpretation for educational purposes and
pedestrian walkways for passive recreation such as bird watching, photography
and strolling. Landscaping in the buffer strip shall consist of native plants and
shrubs. Non-native species shall be phased out and the area restored as feasible.
(For more detailed, refer to the Ballona Lagoon Enhancement Plan.)

 Policy IV. C. 1. Stormwater Runoff. All new public and private development, substantial
rehabilitation, redevelopment or related activity, which discharges stormwater runoff into
the Ocean, Ballona Lagoon, Grand Canal south of Washington Boulevard or the Venice
Canals shall be designed and conducted in compliance with the County-wide Municipal
National Pollution Discharge Elimination System (NPDES) Stormwater Permit, issued by
the California Regional Water" Quality Control Board (RWQCB), the RWQCB approved
Standard Urban Stormwater Mitigation Plan, and the NPDES General Permit for
Stormwater Discharges Associated with Construction Activity, issued by the State Water
Resources Control Board (SWRCB), where applicable. Methods to improve water
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quality, such as the mitigation of the first-flush stormwater runoff entering coastal
waterways, shall be imposed as conditions of development by the City of Los Angeles in
accordance with SWRCB and RWQCB recommendations and regulations, and the Santa
Monica Bay Restoration Project Action Plan in order to protect, restore, and where
feasible, enhance the water quality and habitat of these waterways.

 Policy IV. C. 2. Water Quality. The methods to improve water quality, recommended in
California's Plan for the Control of Non-Point Source Pollution (January 2000), such as
watershed planning and management programs, and habitat restoration projects, shall be
considered and implemented by the City of Los Angeles where feasible opportunities
exist. Selected Best Management Practices (BMPs) or suites of BMPs shall be designed
to treat, infiltrate or filter the stormwater runoff from each runoff event up to and
including the 8S11 percentile, 24-hour runoff event for volume based BMPs and/or the
8S11 percentile, 1 hour event, with an appropriate safety factor, for flow-based BMPs.

 Policy IV. D. 1. Venice Canals Habitat. The Venice Canals have been identified by the
Least Tern Recovery Team as a foraging habitat for the Least Tern. Development within
or adjacent to the canals that might affect this foraging habitat shall not be permitted.

 Policy IV. D. 2. Ballona Lagoon Habitat. The Ballona Lagoon has been identified by the
Least Tern Recovery Team as a critical habitat for the Least Tem for feeding.
Development within or adjacent to the lagoon that might adversely impact the quality of
this foraging habitat shall not be permitted.

 Policy IV. D. 3. Venice Beach. The Least Tern nesting habitat on Venice Beach shall be
preserved and shall not be disturbed by encroachments of public improvements and
activities.

 Policy IV. F. 1. Diking, dredging and fill shall be permitted only in conjunction with an
approved restoration plan and maintenance activity consistent with Coastal Act Section
30233. No construction shall be permitted on sandy beaches, except for construction in
conjunction with approved recreational, ecological, and erosion control facilities. No fill
shall be permitted in coastal waterways or below the seven foot contour for structures
adjacent to the lagoon unless it is consistent with Coastal Act Section 30233 and is the
least environmentally damaging alternative.

 Regulations regarding the use of native flora, setbacks, and higher floor and driveway
elevations to mitigate potential for erosion and flooding, and to provide for habitat
protection, shall be consistent with the Venice Canals Rehabilitation Plan approved by
Coastal Commission Coastal Development Permit 5-91-584, and the Ballona Lagoon
Enhancement Plan approved by Coastal Commission Coastal Development Permit 5-95-
152 and amendments.
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Venice Community Plan (A part of the City of Los Angeles General Plan):

The Venice Community Plan contains an area of approximately 2 acres of land within the City of
Los Angeles and includes the Venice Beach. A stated goal of the Venice Community Plan is to
protect environmental resources. Consequently, it is a stated policy to protect and maintain open
space areas, including the Venice Canals, Grand Canal, Ballona Lagoon, and beaches.

Venice Coastal Zone Specific Plan:

The Venice Coastal Zone Plan regulates all development, including use, height, density, setback,
buffer zone, and other factors in order that it be compatible in character with the existing
community and to provide for the consideration of aesthetics and scenic preservation and
enhancement, and to protect environmentally sensitive areas. This involves the protection,
maintenance, and enhancement, and where feasible, restores the overall quality of the coastal
zone environment and its natural and man-made resources. The goal is to implement the Local
Coastal Program for that portion of Venice community within the coastal Zone as designated by
the State Legislature. Consistent with these goals, the Venice Coastal Zone Plan has established
a habitat protection buffer strip around the Ballona Lagoon.

County of Los Angeles

Department of Beaches and Harbor:

Beaches within the boundaries of the City of Los Angeles include Venice Beach. City beaches
are leased to Los Angeles County. The County maintains them and their related facilities. The
County of Los Angeles Beach Commission is a 20-member body appointed by the Board of
Supervisors. It reviews Department of Beaches and Harbors policies, capital projects and
contracts as related to the County-operated beaches.

Ten members are appointed by the Fourth Supervisory District, seven from the Third Supervisory
District (both districts feature all the County-operated beaches) and one each from the First,
Second and Fifth Districts.

Manage Marina del Rey and County owned or operated beaches to enhance public access and
enjoyment while maximizing County revenue through professional and proactive asset
management. This includes Marina lease administration and leasehold redevelopment; beach
concession, parking and use permit administration; beach and Marina maintenance (refuse
removal, restroom cleaning, grounds maintenance, and facility
repairs); Marina leasehold and beach facilities maintenance
inspections; planning and implementation of Marina del Rey and
beach capital and infrastructure improvement programs; marketing
and management of promotional campaigns; and children's programs
including the Day in the Marina and the Water Awareness, Training,
Education, and Recreation (W.A.T.E.R.) programs.
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Significant Ecological Areas (SEA’s) and Coastal Wetlands:

SEA’s are significant habitats identified by Los Angeles County as important of the preservation
and maintenance of biodiversity.  These SEA’s were identified and documented by the Regional 
Planning Commission (1976). Each SEA was selected on the basis of existing known habitats of
sensitive or endangered species as well as sites containing a diversity of native plant and animal
resources. The Ballona Wetland and the Venice Canal system are considered to be both a coastal
wetlands and SEA’s by the County of Los Angeles.Policy 1 –is to identify significant habitat
areas, corridors and buffers and to take measure to protect, enhance, and/or restore them. Policy
2 is to protect, restore, and / or enhance habitat areas, linkages, and corridor segments, to the
greatest extent practicable within city owned or managed sites.

City of Los Angeles

California Environmental Quality Act (CEQA):

CEQA requires state and local agencies, in this case the City of Venice Beach, to evaluate the
environmental impacts of proposed projects and avoid or mitigate impacts on the environment.
CEQA also provides that agencies can approve or undertake projects that will significantly
impact the environment if the agency makes specific findings of overriding considerations.

The purpose of an Environmental Impact Report (EIR), as defined in section 15121 (a) of the State
Guidelines for the implementation of the California Environmental Quality Act (CEQA) California
Code of Regulations (CCR), Title 14, Division 6, Chapter 3 "Guidelines" is as follows:

An EIR is an informational document which will inform public agency decision-
makers and the public generally of the significant environmental effects of a
project, identify possible ways to minimize the significant effect and describe
reasonable alternatives to the project.

This document assesses the significant environmental impacts, including unavoidable adverse
impacts and cumulative impacts, related to the adoption of the City's proposed construction and
operation of a 54-inch force main from the existing Venice Pumping Plant.

The City of Los Angeles is the lead agency, as defined by Section 21067 of CEQA, for this Draft
EIR and has supervised its preparation.  The City of Los Angeles’ City Council has primary 
responsibility for the adoption and implementation of the proposed project and the certification
of the project’s Final EIR.  

General Plan: Conservation Element:

The State in 1970 and 1971 required that conservation and open space elements be included in
the City of Los Angeles General Plan. The conservation element addresses the natural resources
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of the City of Los Angeles, including endangered species, beach erosion, significant ecological
areas, and coastal wetlands.

Endangered Species. Then city’s objectives to protect and promote the restoration, to the greatest 
extent practical, of sensitive plant and animal species and their habitats. Policy 1 –is to require
evaluation, avoidance, and minimization of potential significant impacts, as well as mitigation of
unavoidable significant impacts on sensitive animal and plant species and their habitat. Policy 2
–administer city-owned and managed properties so as to protect and/or enhance the survival of
sensitive plant and animal species to the greatest practical extent.

Beach Erosion. Beaches within the boundaries of the City of Los angels include Venice Beach.
City beaches are leased to Los Angeles County (see above for - Department of Beaches and
Parks). The County maintains them and their related facilities. Therefore, the City of Los
Angeles does not have primary jurisdiction over beach management.
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BALLONA LAGOON BIRD CENSUS SUMMARY
For period April 1996 through
   June 2005
Species            /              Date 14-Apr-96 9-May-96 20-Jun-96 27-Jul-96 18-Aug-96 22-Sep-96 20-Oct-96 24-Nov-96 8-Dec-96 18-Jan-97 17-Feb-97 8-Mar-97 27-Apr-97 25-May-97 22-Jun-97 Jul 97

Person-minutes per visit   45 105 30 20 52 30 25 61 50 50 45 45 30 35 40
Water level (in meters)

1 Western Grebe 3
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe 1
5 Pied-billed Grebe 2 2 1
6 Double-crested Cormorant 1 1 1
7 Pelagic Cormorant
8 Brown Pelican 1 2 2
9 Great Blue Heron 1 2 2 1 1 1 1

10 Great Egret 1 2 1 1 3
11 Snowy Egret 1 2 1 2 1 17 2 7 18 14
12 Little Blue Heron
13 Green Heron 3 7 3 1 2 2 2 2 1 1 3 1 5
14 Black-crowned Night Heron 1 1
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard 15 8 6 6 27 27 16 14 6 13 4 2
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup 1
24 Bufflehead 2
25 Common Goldeneye
26 Red-breasted Merganser 6 8 11 12 19
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral 1 1 1
30 American Coot 1
31 Black-bellied Plover 1 1 4 12 1 6 5 1 7
32 Killdeer 3 4 5 6 12 1 2 1 4 3 2 1
33 Semipalmated Plover 1 1 5
34 Greater Yellowlegs 1 1 1
35 Willet 4 7 15 13 7 5 8 6 6 6 4 1 1
36 Spotted Sandpiper
37 Whimbrel 2 1 3 1 1 6 4 4 6 3 1 2
38 Marbled Godwit 37 2 4 1 28 32 43 47 35 12
39 Dunlin 2 2 3
40 Sanderling
41 Western Sandpiper 3 4 82 309 305 3 2
42 Least Sandpiper 5 4 31 9 150
43 Short-billed Dowitcher 1 5
44 Long-billed Dowitcher 66 12 38 76 72
45 Wilson's Snipe
46 Red-necked Phalarope 1
47 Ring-billed Gull 3 2 3 17 11 35 24 16
48 California Gull 4 3 9 3 7 14
49 Herring Gull
50 Thayer's Gull
51 Western Gull 1 1 1 1 2 1 3
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern 3 2
56 Least Tern 18 8 2 9
57 Black Skimmer
58 Rock Dove 10 5 15 5 12 1 3 3 6 7 2 5 4 5
59 Mourning Dove 1 4 2 1 2
60 Spotted Dove 1 1 1 1 1 1
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?) 1
64 Rufous Hummingbird
65 Allen's Hummingbird 2
66 Belted Kingfisher 1 1 1
67 Cassin's Kingbird
68 Western Kingbird 1
69 Black Phoebe 1 4 2 1 2 1 1
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow 12 8
74 Barn Swallow 4 3 3 1 4
75 Western Scrub-Jay
76 American Crow 2 5 3 3 1 2 3 3
77 Bushtit
78 No. Mockingbird 1 11 2 1 1
79 Loggerhead Shrike 1
80 Bewick's Wren 1 1
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling 18 32 32 5 31 7 1 2 20 18 11 2 16
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch 7 21 3 2 2 2
93 Lesser Goldfinch
94 House Sparrow 6 8 14 34 1 2 13 1 4 7

Total Birds Sighted 145 147 102 58 97 46 33 211 243 507 713 233 60 26 74
   % of Tot Sightings 0.8% 0.8% 0.5% 0.3% 0.5% 0.2% 0.2% 1.1% 1.3% 2.7% 3.8% 1.2% 0.3% 0.1% 0.4%
Total Species Sighted 27 24 13 9 21 15 11 23 19 26 22 19 12 12 21
   % of Tot Species 28.7% 25.5% 13.8% 9.6% 22.3% 16.0% 11.7% 24.5% 20.2% 27.7% 23.4% 20.2% 12.8% 12.8% 22.3%
Average Total Birds Sighted 146 131 113 110 99 90 105 120 159 209 211 200 187 180
   Average  % of Tot Sightings 101% 78% 51% 88% 46% 37% 201% 202% 319% 341% 110% 30% 14% 41%
Average  Total Species Sighted 25.5 21.3 18.3 18.8 18.2 17.1 17.9 18.0 18.8 19.1 19.1 18.5 18.1 18.3
   Average  % of Tot Species 94% 61% 49% 112% 83% 64% 129% 106% 138% 115% 100% 65% 66% 115%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

16-Aug-97 18-Sep-97 17-Oct-97 14-Nov-97 27-Dec-97 Jan 1998 8-Feb-98 27-Mar-98 29-Apr-98 29-May-98 30-Jun-98 25-Jul-98 23-Aug-98 9-Sep-98 18-Oct-98 5-Nov-98
30 90 80 70 150 130 55 15 30 40 30 78 90 80 80

1 1 1
2

1 2
1 3 4 1

1 3 2 4
1 1 3 3 4 3

1 1 8 3 3
2 3 1 1 2 2 1 1 1 2

3 1 4 2 2 1 1 2 3
1 8 6 5 7 9 11 9 1 1 6 2

3 1 3 1 1 6 4 5 3 2 3 3
5 5 2 1 9

2

2

7 29 49 13 25 12 11 7 8 2 12 4 31 20 42

22
15

3 5 23 19 1 1
5 19 2 4 2

1 1 1 1

3 2 1 3 2 3 4 6 5
4 7 8 6 5 3 2 3 3 4 13 12

5 6 5 3 9 5 10 2 5 7 9 10 5

3 5 2 1 3 3 3 4 3 2 3 2
2 14 18 4 24 23 15 7 3 2 4 16 6 25 6

1 8 1

62 288 87 10
9 2 2 20 1

7
44 41 123 2 19

2 1 1 45 15 7 1 5
2 4 29 13 5 7

1

13 2 1 4 1

1

1 2
8 6 11 3

2
4 1 7 4 1 7 2 4 2 1

1 1 1 3 21 5
1 4 1 2 1 2

1 2 1

1
1 1 1 1 1 2 1 1

1 4 3 1 2 1 2 1 2 1 2
1

1 3
1 4 3

2 1 2 3 5 4 3 2 3 3 4 3 1 2
10

1 1 2

42 3 32 13 5 7 15 1 9 18 2 16

1 2 1

2 4 3 2 10 28 3 1

3 20 23 6 7
39 133 178 109 597 402 137 98 81 65 89 122 70 119 135

0.2% 0.7% 0.9% 0.6% 3.2% 2.1% 0.7% 0.5% 0.4% 0.3% 0.5% 0.6% 0.4% 0.6% 0.7%
12 17 20 28 32 33 22 22 17 16 17 21 12 21 21

12.8% 18.1% 21.3% 29.8% 34.0% 35.1% 23.4% 23.4% 18.1% 17.0% 18.1% 22.3% 12.8% 22.3% 22.3%
171 169 169 166 188 198 195 191 186 181 178 176 172 170 169

23% 79% 105% 66% 318% 203% 70% 51% 43% 36% 50% 69% 41% 70% 80%
17.9 17.8 17.9 18.5 19.2 19.8 19.9 20.0 19.9 19.7 19.6 19.7 19.4 19.4 19.5
67% 95% 111% 152% 167% 167% 111% 110% 86% 81% 87% 107% 62% 108% 108%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

6-Dec-98 18-Jan-99 15-Feb-99 28-Mar-99 21-Apr-99 19-May-99 16-Jun-99 16-Jul-99 28-Aug-99 26-Sep-99 25-Oct-99 21-Nov-99 23-Dec-99 20-Jan-00 18-Feb-00 17-Mar-00
70 100 40 110 60 60 60 44 70 100 96 90 76 30 60 100

1

1 1
1 1 1

2 1 1 3 1 1 1

1 1 1 1 4 3
1 1 2 1 1 4 1 2 1 1 1 2 1
1 1 1 1 1 3 1 5 6 1 2

12 1 3 15 5 1 1 3 7 1 13 6 12 6

2 5 1 3 2 1 2 1 1
3 6

44 18 51 10 7 6 6 5 24 81 27 25 24 25 8 4

3 2 2 1
2 9 8

13 7 7 13 14 18

1 1
1 1 1
4 7 4 1 2 4 5 6 4 6 2 1
3 16 14 4 3 2 3 2 12 18 4 7 4 9

3

3 7 5 6 3 1 10 10 4 5 5 1 8 6

1 1 1 3 3 4 5 4 5 5 3 5 3
5 4 2 22 11 1 11 3 33 50

23

2 57 74 12 1000
13 19
1

48 99 28 3 4 39 19 54 40

3 6 12 2 2 1 1 3 21 24 15 9 4
48 92 32 4 1 4 2 31 1

1

1 1 2 1 1

8 2

4 6 5 3 8 4 4 2 2 1 10 4
2 4 2 6 8

2 3 1 1 2 1 1 1 1 2

1 2 1 1

3
1 1 3 2 2 1 1

2 3 2 1 2 1 1 2 2 1 2 1
2 2 1

1
3 6 2

2 2 4 1 1 1 3 2 4 4 4

1 2 1 2 2 2

1 33 29 23 7 10 5 13 27 32 9 6 10 1 3 14

1 2 1
2
1 1

4 2 9 2
1

4 4 12 2 3 6 5 2 25 1 6 6 12 11

17 5 15 6 9 12 3 2 45
199 310 218 187 158 70 44 52 128 184 112 151 172 100 225 1,266

1.1% 1.6% 1.2% 1.0% 0.8% 0.4% 0.2% 0.3% 0.7% 1.0% 0.6% 0.8% 0.9% 0.5% 1.2% 6.7%
21 22 23 25 20 14 16 14 17 25 25 21 22 19 23 32

22.3% 23.4% 24.5% 26.6% 21.3% 14.9% 17.0% 14.9% 18.1% 26.6% 26.6% 22.3% 23.4% 20.2% 24.5% 34.0%
170 174 176 176 175 173 169 166 165 165 164 164 164 163 164 188

117% 178% 124% 106% 90% 41% 26% 31% 78% 111% 68% 92% 105% 62% 137% 674%
19.5 19.6 19.7 19.9 19.9 19.7 19.6 19.5 19.4 19.6 19.7 19.7 19.8 19.8 19.8 20.1

107% 112% 117% 126% 101% 71% 82% 72% 88% 128% 127% 107% 111% 96% 116% 159%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

15-Apr-00 6-May-00 4-Jun-00 31-Jul-00 30-Aug-00 29-Sep-00 26-Oct-00 13-Nov-00 13-Dec-00 9-Jan-01 8-Feb-01 7-Mar-01 6-Apr-01 26-May-01 25-Jun-01 23-Jul-01
144 54 50 62 56 60 80 70 70 35 50 55 120 45 28 25

-1.00 -0.75 -0.45 -0.42 -0.50 -0.15 0.10
1 1

2
1 1 2

2 1 1 1 2 1 3 1 2 1

2 3 2 1 7 3
1 1 1 1 2 1 2 1 2 1

3 4 5 2 4 1 1 2 2 2
9 1 1 1 8 5 3 1 2 1 7 4
1
4 2 1 2 1 1 1 1 3

1 2 2 4 1 2

2 4
3 5 3 17 39 21 13 28 60 16 14 8 11 3 3

1 8 18
3 5 4 2

3 6 11 11 13 7 2

1

1 2 6 2 4
4 1 1 5 1 17 3 2 4 5 6 3 1 1 1

1

14 2 1 1 1 6 3 1 1 4 5 1 10

6 3 9 3 2 2 1 3 4 4
16 4 1 1 7 5 22

1

166 4 75
6 1 21

16
15 1

1 4 7 19 12 14 7 5
3 2 10 16 13
1 1

1 2 1 3 1 1 1 1 2 2

2
1 1

18 4 5 11 18 4

5 1 8 8 1 1 2 4 2 1
2 2 2 6 4 8 6 7
2 2 1 1 2 1 2 2

1 3 1 2 1

2 1 1 1 1
2 1 1 1 1 1 1

1 1 1 1 2 2 2 1 3 1 2
1 1 1

2
2 1

2 1

9 5 2 2 3 6 9 3 6 3 3 4 3 2 3
14

4 1 1 2 1 1 1 3 4 2 3

13 19 13 8 30 12 5 4 31 16 7 10 12 11 14

1 1

6 5 4 10 6

10 4 2 13 1 22 6 3 8 4 8 1

18 7 4 38 3 2 3 31 42 21 7 3 9
326 74 45 107 99 93 104 83 177 133 185 153 185 60 65 63

1.7% 0.4% 0.2% 0.6% 0.5% 0.5% 0.6% 0.4% 0.9% 0.7% 1.0% 0.8% 1.0% 0.3% 0.3% 0.3%
30 18 14 20 14 16 30 24 24 23 28 29 20 13 15 15

31.9% 19.1% 14.9% 21.3% 14.9% 17.0% 31.9% 25.5% 25.5% 24.5% 29.8% 30.9% 21.3% 13.8% 16.0% 16.0%
191 188 186 184 182 181 179 177 177 177 177 176 176 174 173 171

171% 39% 24% 58% 54% 52% 58% 47% 100% 75% 105% 87% 105% 34% 38% 37%
20.3 20.3 20.1 20.1 20.0 19.9 20.1 20.2 20.3 20.3 20.4 20.6 20.6 20.5 20.4 20.3

148% 89% 70% 99% 70% 80% 149% 119% 118% 113% 137% 141% 97% 64% 74% 74%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

23-Aug-01 18-Sep-01 19-Oct-01 14-Nov-01 13-Dec-01 12-Jan-02 28-Feb-02 24-Mar-02 7-Apr-02 29-May-02 13-Jun-02 13-Jul-02 11-Aug-02 9-Sep-02 9-Oct-02 4-Nov-02
34 30 30 65 35 118 59 122 110 60 66 64 35 64 70 70

-0.30 -0.50 -1.00 -0.30 -0.70 0.00 -0.32 -0.10 -0.30 -0.30 -1.00

1 1
1

3 3 1 1 1 2 1

7 1 1 2
1 3 2 1 1 1 1 1 1 2 1 2 1

2 2 2 2 1 6 2 2 2 2 5 3 2 2 2
4 2 1 13 1 26 7 41 4 2 7 6 4 2 2

1 2 1 1 1
1 1 1 1

31 5 83 11 35 55 26 8 4 9 3 10 41 39 80

15 5
13

4 1 6 3

7 16 9 3 1

1

2 3 5 2 2 1 1 2 3 5
4 2 9 5 15 1 2 1 2 2 1 4 6 4 2

2
1 1

5 4 6 7 2 6 6 7 14 1 6 10 5 7 6
1

5 4 3 7 2 2 2 2 3 1 2 2 1
3 2 8 1 35 26 53 43 2 1

1
1 1 102 58 2

32 128 8 103 196
2

9 13 50 9 1

3 1 2 16 11 14 2 1 1 1 5
2 3

1
8 11 3 2 2 2 2

1

1 1
9

6 1 1 2 2 2 6 4 8 3 6
1 8 11 1 1 1 2 4 8 6 2 10 26 1
1 2 1 2 2

1 1 1 1

1 1 2 1 3
1 2 1 2 1 1 2

1 2 2 3 1 1 1 3 1
1 1

1
1 1 3

2 3 1 1 1

2 2 2 5 5 4 7 5 3 4 1 1

1 2 1 1 1 2 3 5 1 1

1

6 1 11 5 16 9 18 8 20 13 31 50 42 71 20 17

1 4 2
1

1
6 2 1 2

7 6 2 9 4 5 4 2 8 4 5 5
1

8 16 10 9 16 14 22 10 19 14 16 23 6 15
73 67 145 117 157 320 262 364 432 74 103 113 128 192 105 161

0.4% 0.4% 0.8% 0.6% 0.8% 1.7% 1.4% 1.9% 2.3% 0.4% 0.5% 0.6% 0.7% 1.0% 0.6% 0.9%
13 17 24 22 25 25 30 26 26 19 21 19 19 16 21 22

13.8% 18.1% 25.5% 23.4% 26.6% 26.6% 31.9% 27.7% 27.7% 20.2% 22.3% 20.2% 20.2% 17.0% 22.3% 23.4%
169 168 167 167 167 169 170 173 177 175 174 173 173 173 172 172

43% 40% 87% 70% 94% 190% 154% 211% 245% 42% 59% 65% 74% 111% 61% 94%
20.2 20.1 20.2 20.2 20.3 20.3 20.5 20.6 20.6 20.6 20.6 20.6 20.6 20.5 20.5 20.5
64% 85% 119% 109% 123% 123% 146% 126% 126% 92% 102% 92% 92% 78% 102% 107%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

4-Dec-02 29-Jan-03 27-Feb-03 28-Mar-03 21-Apr-03 21-May-03 16-Jun-03 15-Jul-03 30-Aug-03 9-Sep-03 25-Oct-03 28-Nov-03 26-Dec-03 21-Jan-04 14-Feb-04
90 130 114 110 66 30 80 43 80 35 78 25 62 96 126

-1.00 0.10 -1.80 -0.80 -0.45 -0.40 0.00 -0.35 0.00 -0.70 -0.50 -0.35
1 1

1 1 1
8 1 1 1 1 1

11 1 1 1 3
1 5 1 2 1 1 4 1 1
7 1 6 1 1 1 3 10 4 2 3 1
7 1 25 12 2 5 5 2 6 19 1 1 5 5 7

2 1 1 1 1 1 2
1 5 1 2

2
11 15 7 12

16 7 7 9 1 3 1 14 4 54 10 32 17 13
2
2

33 24 24 12
11 6 3 3 3 11 5

1 1
13 12 11 5 12 10 11

1
1

1
3 1 1 3 2 1 2

18 3 1 6 3 5 3 13 2 8 29
2

5 4 6 8 2 1 1 5 4 1 5 2

1 2 3 3 4 3 2 1 4
3 3 33 62 4 34 36
2 1

17 44 171
7 102 13 18 48

40 39 39 4 17 77 104
1

25 3 11 2 1 3 2 7 4
1 1

1

2 3 10 3 1 3 1 1 1

1
5 2

12 6 6 4

2 3 2 2 2 1 1
1 8 5 5 4 1 2 3 4 1 7 1 8

1 1 1 1
4

1 3 1 1

1 1 1 1
1 1 1 1 2 1 2 1 2

3 1 1 3 3 7 1 3 2 3 2 2 1
2 2

1
2

7 6 4 2 2 3 1 1 2 2 13 5
6

1 2 3 1 1 2 1 2 2 3

1 1

13 7 12 22 11 20 11 62 31 72 15 1
1 1

2 2
1 2 1 2 3 2

2
3 3 2 1 5 1

1
12 6 26 9 10 4 5 1 12 8 2 29 6

13 39 24 14 26 16 21 18 28 12 33 29 22
222 149 292 366 107 51 96 54 176 133 218 26 140 273 520

1.2% 0.8% 1.5% 1.9% 0.6% 0.3% 0.5% 0.3% 0.9% 0.7% 1.2% 0.1% 0.7% 1.4% 2.8%
30 20 27 28 20 12 21 18 23 23 23 8 24 29 34

31.9% 21.3% 28.7% 29.8% 21.3% 12.8% 22.3% 19.1% 24.5% 24.5% 24.5% 8.5% 25.5% 30.9% 36.2%
173 172 174 176 175 174 173 171 172 171 172 170 170 171 175

129% 86% 168% 208% 61% 29% 56% 31% 103% 78% 127% 15% 83% 160% 298%
20.7 20.7 20.7 20.8 20.8 20.7 20.7 20.7 20.7 20.7 20.8 20.6 20.6 20.7 20.9

145% 97% 130% 135% 96% 58% 101% 87% 111% 111% 111% 39% 116% 140% 163%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

19-Mar-04 8-Apr-04 7-May-04 26-Jun-04 30-Jul-04 6-Aug-04 29-Sep-04 15-Oct-04 12-Nov-04 12-Dec-04 22-Jan-05 9-Feb-05 7-Mar-05 6-Apr-05 27-May-05
84 50 50 88 50 52 92 60 74 80 100 132 72 122 82

-0.42 -0.20 -0.40 -0.10 0.08 0.10 -0.28 0.20 0.22 0.22 0.04 0.10 -0.70 -0.25
1

1 1 1 1 1
1 1 1 2 2 2

1 5 7 13 3 1
1

1 1 2 2 1 1 2 2 2
2 12 2 8 1 2 2 1
6 3 1 9 5 2 6 1 2 4 10 10 12 30

1 1 2
1 1 3

1 1 1

6 8 6 32 39 27
4 1 3 1 16 22 31 14 37 47 7 9 20

8 1 5 19 36 24 1
3 4 4 13 11 1

12 1 1 1 1 1 1 4 18 11 8 6 1

1
1 1 1

1 1
4 1 1 4 15 5 6

1 2

1 1 1 3 3 6 6 3 1 7
1

1 1 2 2
3 2 1 1 1 2 1 26

2

5 111 1 7
22

1
20 3 6 77 91 24 115 21 70

3 2 1 1 2 6 6 4 5 1
1

1 5 2 4 1 1 1 1 7 1
1

1
9 9 27

1 2 2 1 1 2 2 1 1
1 4 3 7 2 2 1 2 1 13 5 2

1 1

1
2 1

1
1 1 4 2 2 2 1 2 1 2 5
1 1 1 1 1 2 2 1 1 1
1

2 5 2 1 4 1 1 2 2 2 2 3
1 1 1 1

2

2 3 1
1 1

3 1 2 2 2 2 3 6 2 3 4 3 4
2 8 4 5
3 2 2 3 1 1 1 2 3 4 1

1 1
1

19 6 8 1 3 24 1 2 41 46 29 29 18
1

1 3 1 1
2 2 1 1

2 4 12 4 1

2
15 2 7 20 3 11 8 4 9 9 34 2

24
71 12 24 25 40 3 58 1 12 4 7 7 45 45 30

172 74 87 103 62 22 149 74 163 173 252 515 265 289 148
0.9% 0.4% 0.5% 0.5% 0.3% 0.1% 0.8% 0.4% 0.9% 0.9% 1.3% 2.7% 1.4% 1.5% 0.8%

24 19 22 21 9 13 21 22 23 24 28 37 32 29 18
25.5% 20.2% 23.4% 22.3% 9.6% 13.8% 22.3% 23.4% 24.5% 25.5% 29.8% 39.4% 34.0% 30.9% 19.1%

175 173 173 172 171 169 169 168 168 168 169 172 173 174 174
99% 43% 50% 60% 36% 13% 88% 44% 97% 103% 149% 299% 153% 166% 85%
20.9 20.9 20.9 20.9 20.8 20.7 20.7 20.7 20.7 20.8 20.8 21.0 21.1 21.2 21.1

115% 91% 105% 100% 43% 63% 101% 106% 111% 116% 134% 176% 152% 137% 85%



For period April 1996 through
   June 2005
Species            /              Date

Person-minutes per visit   
Water level (in meters)

1 Western Grebe
2 Red-necked Grebe
3 Horned Grebe
4 Eared Grebe
5 Pied-billed Grebe
6 Double-crested Cormorant
7 Pelagic Cormorant
8 Brown Pelican
9 Great Blue Heron

10 Great Egret
11 Snowy Egret
12 Little Blue Heron
13 Green Heron
14 Black-crowned Night Heron
15 Domestic (Greylag) Goose
16 Brant
17 Ruddy Duck
18 American Wigeon
19 Mallard
20 Blue-winged Teal
21 Green-winged Teal
22 Greater Scaup
23 Lesser Scaup
24 Bufflehead
25 Common Goldeneye
26 Red-breasted Merganser
27 Surf Scoter
28 Red-tailed Hawk
29 American Kestral
30 American Coot
31 Black-bellied Plover
32 Killdeer
33 Semipalmated Plover
34 Greater Yellowlegs
35 Willet
36 Spotted Sandpiper
37 Whimbrel
38 Marbled Godwit
39 Dunlin
40 Sanderling
41 Western Sandpiper
42 Least Sandpiper
43 Short-billed Dowitcher
44 Long-billed Dowitcher
45 Wilson's Snipe
46 Red-necked Phalarope
47 Ring-billed Gull
48 California Gull
49 Herring Gull
50 Thayer's Gull
51 Western Gull
52 Glaucous-winged Gull
53 Heerman's Gull
54 Caspian Tern
55 Forster's Tern
56 Least Tern
57 Black Skimmer
58 Rock Dove
59 Mourning Dove
60 Spotted Dove
61 Yellow-chevroned Parakeet
62 Black-chinned Hummingbird
63 Anna's Hummingbird (or Sp?)
64 Rufous Hummingbird
65 Allen's Hummingbird
66 Belted Kingfisher
67 Cassin's Kingbird
68 Western Kingbird
69 Black Phoebe
70 Say's Phoebe
71 Pacific-slope Flycatcher
72 Northern Rough-winged Swallow
73 Cliff Swallow
74 Barn Swallow
75 Western Scrub-Jay
76 American Crow
77 Bushtit
78 No. Mockingbird
79 Loggerhead Shrike
80 Bewick's Wren
81 House Wren
82 Ruby-crowned Kinglet
83 European Starling
84 Orange-crowned Warbler
85 Yellow-rumped Warbler
86 Common Yellowthroat
87 Song Sparrow
88 Lincoln's Sparrow
89 White-crowned Sparrow
90 Golden-crowned Sparrow
91 Hooded Oriole
92 House Finch
93 Lesser Goldfinch
94 House Sparrow

Total Birds Sighted
   % of Tot Sightings
Total Species Sighted
   % of Tot Species
Average Total Birds Sighted
   Average  % of Tot Sightings
Average  Total Species Sighted
   Average  % of Tot Species

Total Percent Total Percent
Individuals of Occasions of Total # Individ. Total Occur Sightings

Sighted Total Sighted Total Individuals Percents Sightings Percents Summary
7,304 109 67

45 -0.346
12 0.06% 12 0.52% 73 0.39% 53 2.31% Grebes
2 0.01% 1 0.04% 177 0.94% 75 3.26% Cormorant & Pelican
3 0.02% 2 0.09% 1,061 5.62% 319 13.88% Herons

21 0.11% 15 0.65% 2,943 15.58% 226 9.83% Ducks
35 0.19% 23 1.00% 14 0.07% 14 0.61% Raptors
98 0.52% 45 1.96% 8 0.04% 8 0.35% Coots
1 0.01% 1 0.04% 8,108 42.92% 508 22.11% Shorebirds

78 0.41% 29 1.26% 1,255 6.64% 198 8.62% Gulls & Terns
106 0.56% 71 3.09% 614 3.25% 179 7.79% Doves
183 0.97% 70 3.05% 4 0.02% 1 0.04% Parrots
587 3.11% 93 4.05% 80 0.42% 53 2.31% Hummingbirds

1 0.01% 1 0.04% 65 0.34% 51 2.22% Kingfishers
121 0.64% 58 2.52% 4,487 23.75% 613 26.68% Passerines
63 0.33% 26 1.13%
2 0.01% 1 0.04% 18,889 100.00% 2,298 100.00% Totals
3 0.02% 3 0.13%
4 0.02% 2 0.09%

169 0.89% 12 0.52%
1,898 10.05% 101 4.40%

2 0.01% 1 0.04%
2 0.01% 1 0.04%

20 0.11% 2 0.09%
258 1.37% 21 0.91%
142 0.75% 26 1.13%

2 0.01% 2 0.09%
409 2.17% 49 2.13%
32 0.17% 5 0.22%
1 0.01% 1 0.04%

13 0.07% 13 0.57%
8 0.04% 8 0.35%

169 0.89% 54 2.35%
457 2.42% 86 3.74%
18 0.10% 9 0.39%
5 0.03% 5 0.22%

460 2.44% 91 3.96%
2 0.01% 2 0.09%

213 1.13% 73 3.18%
994 5.26% 67 2.92%
47 0.25% 12 0.52%
1 0.01% 1 0.04%

3,065 16.23% 31 1.35%
970 5.14% 26 1.13%
33 0.17% 7 0.30%

1,672 8.85% 42 1.83%
1 0.01% 1 0.04%
1 0.01% 1 0.04%

506 2.68% 67 2.92%
367 1.94% 31 1.35%

5 0.03% 5 0.22%
1 0.01% 1 0.04%

131 0.69% 53 2.31%
2 0.01% 2 0.09%
1 0.01% 1 0.04%
3 0.02% 2 0.09%

20 0.11% 11 0.48%
217 1.15% 24 1.04%

2 0.01% 1 0.04%
277 1.47% 74 3.22%
278 1.47% 64 2.79%
59 0.31% 41 1.78%
4 0.02% 1 0.04%
1 0.01% 1 0.04%

31 0.16% 23 1.00%
1 0.01% 1 0.04%

47 0.25% 28 1.22%
65 0.34% 51 2.22%
1 0.01% 1 0.04%
1 0.01% 1 0.04%

147 0.78% 76 3.31%
19 0.10% 15 0.65%
1 0.01% 1 0.04%

12 0.06% 7 0.30%
30 0.16% 8 0.35%
51 0.27% 21 0.91%
2 0.01% 2 0.09%

281 1.49% 86 3.74%
49 0.26% 7 0.30%

113 0.60% 57 2.48%
1 0.01% 1 0.04%
2 0.01% 2 0.09%
5 0.03% 5 0.22%
1 0.01% 1 0.04%

1,642 8.69% 98 4.26%
3 0.02% 3 0.13%

25 0.13% 15 0.65%
22 0.12% 14 0.61%
2 0.01% 2 0.09%
3 0.02% 2 0.09%

97 0.51% 24 1.04%
1 0.01% 1 0.04%
4 0.02% 3 0.13%

593 3.14% 78 3.39%
25 0.13% 2 0.09%

1,354 7.17% 80 3.48%
18,889 100.00% 2,298 100.00%

100.0%
94

100.0%



BALLONA LAGOON BIRD CENSUS FOR: June, 2005
Date: 6/24/2005 Friday Low Tide: 06:15 am -1.5 ft.
Start Time: 7:35 AM End Time: 8:13 AM
Observer: Chuck Almdale Recorder: Chuck Almdale Total

Individual of
Species Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Total Species
Pied-billed Grebe 1 33 Ducks
Double-crested Cormorant 2 0 Water - other
Brown Pelican 0 3 1 Herons
Great Blue Heron 4 0 Raptors
Great Egret 5 5 Shorebirds
Snowy Egret 1W 1 6 0 Gulls & Terns
Green Heron 7 10 Doves
Black-crowned Night Heron 1 8 0 Nonpasserine - other
Mallard 2Me 3Ws 6Ws 22Bw 33 9 59 Passerines
Bufflehead 108 Total Individuals
Red-breasted Merganser 1
American Kestral 0 14 Total Species
Black-bellied Plover
Killdeer
Willet 1Me 1Mw 1Me 1Mw 4
Whimbrel
Marbled Godwit
Western Sandpiper
Least Sandpiper
Short-billed Dowitcher
Long-billed Dowitcher 1
Ring-billed Gull
California Gull
Western Gull
Least Tern 0
Rock Dove 6UBw 2Bw 8
Mourning Dove 2UBw 2
Spotted Dove 2
Anna's Hummingbird
Belted Kingfisher 0
Black Phoebe 1Mw 1Me 2Mw 4
Say's Phoebe
Cliff Swallow
Barn Swallow
American Crow 2A 2Pw 4
Bushtit
No. Mockingbird 1Be 1Pw 1
European Starling 1Bw 3Bw 1Pw 3UBw 2Bw 2Me 1Mw 1Bw 14
Common Yellowthroat
White-crowned Sparrow
House Finch 2Bw 2A 1Be 2Bw 7
House Sparrow 9Be 2Bw 5Bw 2UBw 4Be 4Bw 26 6
Dunlin 1Mw sleeping 1
Rough-winged Swallow 2A feeding 2
Hooded Oriole 1A 1

3
Other Notes: Outlet level +0.05m @ 8:13am, flow rate 0 ft/sec Totals 108 14
Many 10,000's small fish 2-5", thin, looking like tiny Jack Mackerel. 1 fish appears like Kelp Rockfish among the rocks. 3 coal-gray fish with 2 white spots
like Opaleye. 3 very large sea slugs. 1 scallop moving by flapping shells.

Habitat Codes Zones (3 Blocks Long)
W - Open Water s - swimming 1 - South end to Union Jack St.
M - Intertidal Mud Flat (may be wet or dry) 2 - Union Jack to Reef St.
S - Saltmarsh (pickleweed, fleshy jaumea) 3 - Reef to Outrigger St.
UB - Unvegetated Bank (above high tide zone) 4 - Outrigger to Foot Bridge
B - Vegetated Bank 5 - Foot Bridge to North End
P - Perches A - Aerial (overhead) e - east w - west
::
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1.0 PURPOSE AND INTRODUCTION 

This Technical Report presents the results of a noise and vibration impact assessment for the Venice 

Pumping Plant Dual Force Main Project (Project). The assessment presented herein was conducted for the 

Project's Draft Environmental Impact Report and prepared in accordance with the City of Los Angeles 

guidelines for the California Environmental Quality Act (Los Angeles, July 2002). This report describes 

the existing levels of environmental noise at sensitive receptors along the alignments of the project 

alternatives, identifies the applicable regulatory background, and presents the predicted noise and 

vibration impacts associated with the project alternatives. Mitigation measures are recommended for 

consideration where appropriate. 

As shown in Figure I-I, the project IS located in the Venice and Westchester I Playa Del Rey 

communities of the city of Los Angeles, California. The existing 48-inch diameter Venice Pumping Plant 

force main was built in 1958 and is a pressurized pipeline that conveys wastewater flows to the Hyperion 

Treatment Plant located in Los Angeles. The City of Los Angeles proposes to construct and install a new 

force main sewer extending from the existing Venice Pumping Plant (VPP) at 140 Hurricane Avenue in 

Venice to ajunction structure on the North Outfall Sewer in Vista del Mar near Waterview Street in Playa 
Del Rey. The second force main would be used in tandem with the existing force main to fulfill two key 

objectives: 

• To expand the capacity of the Coastal Interceptor Sewer's force main segment from the VPP to a 
connection in Playa Del Rey in the vicinity of Waterview Street, such that all projected wet 
weather flows can be safely conveyed without future threats of spilling onto city streets and 
adjacent surface waters; and 

• To provide force main redundancy to allow for much needed maintenance and rehabilitation of 
the existing force main and future reciprocal cleaning of each force main during dry weather 
periods. 

The four alignment alternatives under consideration are known as the Marquesas WayNia Marina 

Alignment, the Pacific Avenue Alignment, the Dockweiler Beach I Pacific Avenue Alignment, and the 

Dockweiler Beach Alignment. In addition, the pipeline will pass under the Marina Del Rey Channel along 

one of six possible Marina Del Rey Channel Alignments. 

The Marquesas WayNia Marina Alignment would begin at the existing VPP on Hurricane Street, and 

proceed east under the Grand Canal and along Marquesas Way, then southeasterly on Via Marina to the 

Marina Del Rey entrance channel. It would then cross under the Marina Del Rey and BaHona Creek 

channels and continue south within Pacific Avenue to a junction structure in Vista Del Mar near 

Waterview street. This alignment is about 10,400 feet long. 

The Pacific Avenue Alignment would begin at the VPP and proceed westerly to Pacific Avenue, then turn 

south and proceed along Pacific Avenue, cross under the Marina Del Rey and Ballona Creek channels, 

and continue south within Pacific Avenue to a junction structure in Vista Del Mar near Waterview street. 

This alignment is the shortest route - about 10,000 feet. 
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The Doekweiler Beach to Pacific Avenue Alignment would begin at the VPP and would proceed westerlo 

to the existing 20-foot wide sewer easement in Dockweiler State Beach, then turn south and cross under 
the Marina Del Rey and Ballona Creek channels, and continuc south within the Pacific Avenue alignment 

to a junction structure in Vista Del Mar near Waterview street. This alignment is about 10,400 feet long. 

The Dockweiler Beach Alternative would begin at the VPP and would proceed westerly to the existing 

20-foot wide sewer easement in Dockweiler State Beach, then turn south and cross under the Marina Del 

Rey and Ballona Creek channels. The alignment would continue south along the Dockweiler Beachtront 

to a point west of the junction structure in Vista Del Mar near Waterview Street. From this point the line 

runs east to the junction structure in Vista Del Mar near Waterview Street. This alignment is about 11,000 

feet long. 

Construction Methods: The alignments under consideration cross the Marina entrance channel and 
Ballona Creek channel, requiring about 1,800 feet of micro-tunneling under the two channels. Elsewhere 
along each alignment, three Alternative construction methods are analyzed for consideration in the 
DRAFT EIR, consisting of; cut and cover, micro-tunneling, and large diameter tunneling. Each 
method provides both benefits and issues of concern for the project. While open trench 
construction costs less, micro tunneling would eliminate the majority of traffic and parking 
impacts to residential areas both north and south of the channels and can facilitate mitigation of 
other impacts such as noise. The Large Diameter Tunneling and continuous full length 
alternative method of installation/construction of the sewer is under consideration for the 
following alignment areas: 

a. Dockweiler Beach - South to North Shafts 
b. Dockweiler Beach - LAX to North Shaft 
c. LAX to VPP Shafts via Dockweiler Beach 
d. LAX to VPP Shafts via Inland Route 

Unless otherwise stated, it is assumed that the project will be designed, constructed and operated 
following all applicable laws, regulations, ordinances and other formally adopted City standards (e.g., Los 

Angeles Municipal Code and Bureau of Engineering Standard Plans). Also, this analysis assumes that 

construction will follow the uniform practices established by the Southern California Chapter of the 

American Public Works Association (e.g., Standard Specifications for Public Works Construction and the 

Work Area Traffic Control Handbook) as specifically adapted by the City of Los Angeles (e.g., The City 

of Los Angeles Department of Public Works Additions and Amendments to the Standard Specifications 

For Public Works Construction ("The Brown Book," formerly Standard Plan S-1610). 

The terms and metrics associated with noise that are used in this technical report can be complex and are 

discussed in detail in Appendix A. In general and in this document, noise or sound levels are expressed in 

A-weighted decibels (dBA) relative to 20 micropaseals and vibration levels are expressed in inches per 

second. 
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2.0 EXISTING NOISE AND VIBRATION ENVIRONMENT 

The proposed project is located on the immediate coastline and inland adjacent to the coastline in the 

southern portion of the community of Venice and in the community of Playa Del Rey (see Figure 1-1). 

The primary land uses in these areas are medium to high density residential with some recreational and 

light commercial designations, particularly in the Playa Del Rey and Marina Del Rey areas. T \\0 

Environmentally Sensitive Habitat Areas (ESHAs) are located in close proximity to most of the potential 

alignments; the Grand Canal/Ballona Lagoon in the Venice and Marina Del Rey area, and the Del Rey 

Lagoon situated in Playa Del Rey. These ESHAs, as well as Dockweiler State Beach, are designated as 

conservation and open space. A large protected breeding ground of the California Least Tern exists on 

Venice Beach just north of the Marina Del Rey entrance channel and adjacent to one of the proposed 
alignments - this species is both a state and federally listed endangered species. The project area is near 

the Los Angeles International Airport (LAX), with the southern end approximately 1/2 mile away from 

the westbound departure flight path of the northernmost runway (Runway 24/6) and the northern end 

approximately 2 1/2 miles away. Overflights by departing commercial aircraft are frequent, and are 

particularly noticeable in the project area south of Marina Del Rey ChanneL 

In order to characterize the existing noise in the project area and as a point of comparison for the project 

alternatives, ambient noise and meteorological conditions were measured along the proposed alignments 
during a three-day period from Wednesday, June 8 to Friday, June 10, 2005. Appendix B contains a 

complete list of the instruments used in the study to measure noise, weather, and traffic. (The calibration 

certificates for the acoustical instruments are shown in Appendix C) The "raw" noise measurement data 

are presented in Appendices D and E. Sections 2.1, 2.2 and 2.3 address the observed noise, vibration and 

weather environments, respectively. 

2.1 NOISE 

Two types of ambient noise measurements were conducted: Short-Term (ST) and Long-Term (LT). The 

ST measurements consisted of separate measurements at 16 representative noise-sensitive locations, and 

were each 15 minutes in duration. These sampling measurements are considered representative of the 

hourly noise levels at the measurement sites. "Precision" grade (Type 1) Sound Level Meters (SLMs) 

were used to conduct the ST noise measurements. All of the ST measurements were attended (i.e. 

performed by persons with training and experience in measuring environmental sound). In addition to 

operating the SLMs, the noise specialists actively observed and noted the acoustical, weather, and 

community activity conditions. The LT noise measurements were unattended. Automated "Engineering" 
grade (Type 2) Community Noise Analyzers (CNAs) were deployed at four representative locations along 

the proposed alignments to collect continuous hour-by-hour sound level data for 24 hours at each 

location. Noise levels are reported here using the Equivalent Noise Level (L,q) and Community Noise 

Equivalent Level (CNEL), which are described further in Appendix A. 

The laboratory calibration of the sound instruments was verified in the field before and after each 

measurement period using a reference acoustical calibrator. The accuracy of the acoustical calibrator is 

maintained through a program established by the manufacturer, and is traceable to the National Institute 
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of Standards and Technology. The sound measurement instruments meet the requirements of the 

American National Standards Institute and International Electrotechnical Commission Publications. 

Appendix 0 contains the calibration records of all acoustical instruments used in this study. 

For the short-term sound level measurements, a SLM was mounted on a tripod so that the microphone 

was five feet above the ground. The microphone was fitted with a windscreen. For the long-term sound 

level measurements, the CNA was locked in a small steel container with the microphone and windscreen 

protruding at least four inches from the top of the container. The container was attached to a fence or tree 

or other structure such that the microphone was at least five feet above the ground. The CNA was placed 

more than IS feet from the nearest acoustically reflective surface (e.g. wall) wherever possible. 

For each measurement, field personnel completed a Field Measurement Data Sheet (FMDS). For each 

short-term measurement, the FMDS lists the site location and description, weather conditions, calibration 

parameters, noise level data, sound sources and traffic counts (if applicable). Photographs were also 

taken at each location. For the long-term measurements, the FMDS includes the same information as for 

the short-term measurements, except noise level data and traffic counts. For a long-term measurement, 

the sound sources and weather conditions listed on the FMDS are typically the SOurces and conditions 

extant during CNA installation. 

The measurement locations are shown on Figure 1-1, and the ST and L T noise measurement data are 

summarized in Table 2-1 and Table 2-2, respectively. Noise associated with typical coastal residential 

activity (e.g. traffic, pedestrian, and wind/waves) dominates in the project area north of Marina Del Rey 

Channel. The measured noise levels were typical for the project area's land uses. Near the southern end 

of the project area, the predominant noise sources are traffic on Vista Del Mar and overflights of 

commercial aircraft taking offfrom LAX. 

The 15-minute L,q's measured at the eight ST locations south of Marina Del Rey Channel ranged from 56 

dBA at the beachfront patios of houses just south of 62nd Ave. (ST-8) to 66 dBA in the parking lot 

abutting Vista Del Mar between Sunridge St. and Surf SI. (ST-I). Street traffic was the predominant 

noise source at ST-I and ST-3, while aircraft overflights were the predominant noise source at ST-2 and 

ST-4 through ST-8. At the eight ST locations north of Marina Del Rey Channel, IS-minute L,q's ranged 

from 55 dBA at the beachfront sites (ST-9, ST-15, and ST-16) to 62 dBA at some inland sites (ST-12. 

ST-13, and ST-14). Community Noise Equivalent Sound Levels (CNEL) at the four LT locations ranged 

from 52 dBA at the east end of 62nd Ave. (LT-I) to 70 dBA near the intersection of Vista Del Mar and 

Waterview SI. 

Figures of the LT data in Appendix E show the hour-to-hour noise levels for LT-I through LT-4. 

Although the overall noise levels differ at each of the six measurement locations, a brief comparison of 

these figures indicates that the general diurnal noise patterns are similar. The quietest hour of the 24-hour 

period is generally in the early morning, between 2 and 5 AM, followed by a rapid increase in the noise 

level beginning between 4 and 6 AM. The noise levels tend to reach a local maximum level during the 

morning commute time and then stabilize (within approximately 5 decibels) for the rest of the daytime 

hours, at which point the noise levels decline again. The lowest I-hour L,q measured at any of the four 

locations was 44 dBA at LT-l (adjacent to the north end of Del Mar Lagoon) during the 4 - 5 AM hour. 
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Table 2-1. Short-Term Noise Measurement Data Summary 
-

Measurement Period Measurement Results, dBA 
! 

Site ID Measurement Location Start Duration 
L" ! Date 

Time (minutes) 
Predominant Noise Source L", L""" Lmin L" Lso 

ST-l 
parking lot abutting W side of 

6/S/2005 15:30 15:00 Vista Del Mar traffic, LAX aircraft takeoff overflights, 
65.5 SO.7 45.S 55.6 63.2 68.7 Vista Del Mar, S of Culver Blvd rustling leaves, birds, distant landscaping 

ST-2 oceanfront patios of 6/S/2005 15:45 15:00 wind, ocean surf, LAX aircraft takeoff overflights, Vista 
62.S 80.2 42.6 46.0 50.0 64.5 condos S of Surf St del Mar traffic, distant landscaping & vacuum cleaner 

ST-3 Montreal St @ Vista Del Mar 6/S/2005 15:45 15:00 Pacific Ave traffic, LAX aircraft takeoffs, rustling leaves, 
64.1 81.7 45.5 50.4 60.1 67.5 

distant barking dogs 
oceanfront patio of house LAX aircraft takeoffs, distant house construction 

ST-4 between 6987/9 and 699517 6/812005 16:15 15:42 (hammer & saw) & workers talking, birds, ocean surf, 61.S 77.4 42.6 46.0 50.0 63.5 
Trolleyway helicopter flyby along shore 

ST-5 park S of Del Rey lagoon 6/8/2005 16:10 15:00 coach talking @ nearby baseball practice, rustling 
57.2 69.S 45.5 47.9 50.9 59.9 

leaves, distant children playing 

ST-6 oceanfront patio of 3rd building 6/8/2005 17:05 15:02 LAX aircraft takeoffs, distant volleyball practice, ocean 61.7 77.7 43.6 49.5 55.0 65.5 
S of 66th Ave surf, motorboat, helicopter passby along shore 

ST-7 park @ PaCific Ave N of 64th 6/8/2005 17:00 15:00 LAX aircraft takeoffs, rustling leaves, 59.5 74.6 44.2 46.9 51.7 69.2 
Ave birds, wind chimes 

ST-S oceanfront patio of 3rd building 6/S/2005 17:30 15:07 
LAX aircraft takeoffs, people on beach & bike path, 

55.9 69.S 41.4 43.5 49.0 60.0 
Sof 62nd Ave distant portable radio 

ST-9 
Wend of Yawl St, even wi 6/9/2005 10:55 15:00 LAX aircraft, nearby pedestrians talking, rustling leaves 55.4 65.5 46.3 48.4 52.2 59.5 
building facades @ beach 

ST-l0 
park @ S curve of Via Marina, N 6/9/2005 10:55 15:00 

Via Marina traffic, LAX aircraft, rustling leaves, distant 
57.9 70.4 47.3 51.0 55.5 61.0 

of Marina Del Rey Channel landscaping, bids, distant back-up alarm 

ST-ll 
Westwind St & Pacific Ave, S of 6/9/2005 11:25 15:00 

distant home construction, distant LAX aircraft, 56.5 69.9 46.4 49.8 53.5 60.2 
5315 Pacific Ave rustling leaves, birds 

ST-12 
NW corner of Via Marina & 6/9/2005 11:45 15:12 Via Marina traffic, distant circular saw, birds 61.9 75.5 44.4 49.5 57.5 66.0 

Tahiti Way 

ST-13 Pacific Ave @ Outrigger St 6/9/2005 11:55 15:00 
Pacific Ave traffic, distant LAX aircraft, 61.S 79.6 43.2 45.5 51.5 66.7 

rustling leaves, barking dogs, birds 

ST-14 
SW corner of Via Marina @ 6/9/2005 15:00 15:00 

Via Marina & Marquesas Way traffic, 62.3 82.7 47.9 51.4 58.0 65.1 
Marquesas Way distant LAX aircraft, rustling leaves 

ST-15 
Wend of Outrigger St, even wi 6/9/2005 16:10 15:00 distant LAX aircraft, distant traffic 54.S 67.9 45.5 47.7 51.4 57.4 

building facades @ beach -
ST-16 

oceanfront patio of 3901 6/9/2005 16:15 15:00 
ocean surf, distant LAX aircraft, 54.9 70.3 46.0 48.0 50.5 57.0 

Speedway, S of Hurricane St distant dogs playing - .... b._ .. ~~~~, •..••••. ,._.·'" .... -
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Table 2-2. Long-Term Noise Measurement Data Summary 

Site 
Measurement Period Measurement Results, dBA 

10 
Location Start Start Duration 

Date Time (hours) Leq L90 L,a Ldo CNEL 

LT-1 
Back P/L of vacant lot N of 

6/8/2005 13:00 24:00 52.3 46 49 57.2 57.5 
6206 Pacific Ave @ 62nd St 

LT-2 
W side of Vista del Mar @ 

6/8/2005 14:00 24:00 69.5 55 67 72.7 73.3 
Waterview St 

LT-3 N side of Hurricane St @ 6/9/2005 16:00 24:00 52.5 47 50 56.0 56.6 
Grand Canal 

LT-4 Via Marina @ S end of 6/9/2005 16:00 0:00 61.1 49 55 64.0 64.4 
Baliona LaQoon 

2.2 VIBRATION 

An ambient vibration survey was performed along the Pacific Avenue Alignment in October 2002 

(Behrens, 2002). The survey measured existing ground vibration levels at four locations along Pacific 
Avenue north of the Marina Del Rey Channel. The measurement points were each at the sidewalk 

property line of residential buildings. The major sources of vibration were trucks and buses traveling on 

Pacific Avenue. The maximum ground vibration level for vibration "events" (i.e. bus or truck passbys) at 

any of the measurement sites was 0.02 inches per second peak-to-peak velocity. This level is within the 

range of human perception, but well below the threshold levels for architectural or structural damage. 

During the June 2005 noise survey, survey personnel observed that the major sources of vibration were 

similar to those observed during the October 2002 vibration study: typical community sources and large 
road vehicles, such as trucks and buses. No unusual sources of vibration (e.g. pile driving or demolition) 

were observed in the project area during the 2005 survey. 

2.3 METEOROLOGY 

Meteorological data was measured and noted during the noise measurements. Using the hand-held 

instruments listed in Appendix B, field personnel made objective measurements and subjective 

observations of weather conditions (e.g., temperature, relative humidity, wind speed and direction. and 

cloud cover) during the measurement periods at each location. These observations were recorded on the 

FMDS shown in Appendix D. The weather during the measurement period was generally warm and 

sunny, with calm to light breezes. The weather conditions were generally favorable for conducting 

ambient measurements and there was no adverse effect on the measurement accuracy due to the weather. 
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3.0 IMPACT EVALUATION CRITERIA AND THRESHOLDS OF 
SIGNIFICANCE 

The methods detailed in the City's Draft Los Angeles CEQA Thresholds Guide (Thresholds Guide) were 

used for the noise and vibration impact evaluation in this study. 

Section 3.1 discusses the regulatory setting of the impact evaluation. Sections 3.2 and 3.3 present the 

impact criteria and evaluation procedure, respectively. 

3.1 REGULATORY SETTING 

There are a number of laws and guidelines at the Federal level relevant to the assessment of noise and 

vibration impacts. These include: 

• Noise Control Act of 1972 (42 U.S.c. 4910); 

• HUD Environmental Standards (24 C.F.R. Part 51); 

• OSHA Occupational Noise Exposure; Hearing Conversation Amendment (FR 48 (46), 9738--9785 
(1983). 

At the State level, the California Environmental Quality Act (CEQA) requires that an environmental 

study and an analysis of environmental impacts be performed for every development project that requires 
discretionary approval from a government agency and that may cause either a direct physical change or a 

reasonably foreseeable indirect change in the environment. 

For the City of Los Angeles, the thresholds of significance for impact under CEQA are given in the 

Thresholds Guide. The Noise Ordinance of the City of Los Angeles (Los Angeles Municipal Code, 
Chapter XI) also sets noise limits based on zoning district and the change from the ambient level. Noise 

from construction activities is regulated by reference to Chapter IV of the Los Angeles Municipal Code. 

The relevant standards are summarized in Table 3-1. 

For the Marquesas WayNia Marina Alignment Alternative, a portion of the project (at the intersection of 

Marquesas Way and Via Marina) would take place within the County of Los Angeles, and residences on 

the east side of Via Marina (located within the County of Los Angeles) have the potential to be affected 
by project-related construction noise. The Noise Control Ordinance of the County of Los Angeles 

(County) has established both general and construction noise and vibration limits for four types of land 

use "noise zones": noise-sensitive areas, residential properties, commercial properties, and industrial 

properties. The relevant standards are summarized in Table 3-1. 
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Table 3-1: Summary of Applicable LORS 

I Publication Section Applies to Max Level Measured At 
! 

Los Angeles Powered equipment, hand i 

City of Los Angeles Municipal Code tool, or construction 
75dBA 50 feet from noise- I 

Noise Ordinance machinery in or within 500 producing equipment i Section 112.05 
feet of a residential zone ! 

City of Los Angeles Chapter I, Construction Activities 
Ambient At a nOise sensitive 

i 
CEQA Thresholds Section 2, lasting more than 10 days 

+ 5dBA use 
i Guide Subsection A in a 3·month period 

Any construction activities 
between 9:00 PM. and 

City of Los Angeles Chapter I, 7:00 AM. Monday through Ambient At the location of CEQA Thresholds Section 2, Friday, before 8:00 AM. or 
+ 5dBA sensitive receptors Guide I Subsection A after 6:00 PM. on 

I Saturday, or anytime on 
Sunday 

Los Angeles County Operation of any source of 
County of Los Code sound at any location See Section Exterior on any other 
Angeles Noise Title 12, Chapter 

within the unincorporated 3.2.1 property Ordinance 12.08, Section 
12.08.390 

county 

County of Los Los Angeles County Construction Activities 
Code affecting unincorporated See Section At the location of Angeles Noise Title 12, Section County residential or 3.2.2 sensitive receptors Ordinance 12.08.440 commercial use. 

At or beyond the 

County of Los Los Angeles County 0.01 in/sec property boundary of 
! Angeles Noise Code, 

"Any Device' Vibration 
over a range of the source, or 150 

! Motion Velocity feet from the source • Ordinance Section 12.08.560 1t0100Hz , , 
if on a public space 

I or public right-of-way 
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3.2 THRESHOLDS OF SIGNIFICANCE 

Operational and construction noise and vibration are treated separately in the following four subsections. 

3.2.1 Operational Noise 

Screening Criteria are given in the Los Angeles CEQA Guidelines: If the proposed project triggers a "yes 
response to the following questions, than further study would be required: 

• Would the project introduce a stationary noise source likely to be audible beyond the property 

line of the project site? 

• Would the project include 75 or more dwelling units, 100,000 square feet or greater of 

nonresidential development, or have the potential to generate 10,000 or more average daily 
vehicle trips? 

In the operational noise evaluation outlined in the Los Angeles Draft CEQA Guidelines, the thresholds for 

impact are based on the net change in the environmental noise level due to the project alternative. 

Similarly noise-sensitive land uses are grouped, and ambient noise levels are classified according to their 

compatibility with the various land use types. For each land use group, the ambient level is either 
Normally Acceptable, Conditionally Acceptable, Normally Unacceptable, or Clearly Unacceptable. The 

land use compatibility categories and their associated noise levels are given in Table 3-2. 

Table 3-2. Land Use Compatibility Categories and Noise Levels 

Ambient Community Noise Exposure Level (dBA CNEL) 
Land Use Normally/Conditionally Normally Clearly 

Acceptable Unacceptable Unacceptable 

single-family, duplex, mobile homes, 50-70 70-75 above 70 multi-family homes 

schools, libraries, churches, hospitals, 50-70 70-80 above 80 nursing homes, motels, hotels 

auditoriums, concert halls, amphitheatres 50-70 ••• above 65 

sports arenas, outdoor spectator sports 50-75 ••• above 70 

playgrounds, neighborhood parks 50-70 67 -75 above 72 

golf courses, riding stables, 50-75 70-80 above 80 
water recreation, cemeteries 

office buildings, business 50-77 Above 75 ••• 
and professional commercial 

industrial, manufacturing, 50-80 Above 75 ••• 
utilities, and agriculture 

Source. Draft L.A. CEQA Thresholds GUide, Section 1.2.A. *** values not given In Thresholds GUide 

A project would have a significant impact on community noise if the operations caused the ambient noise 

level at the property line of the affected uses to either: 
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• Increase by 5 dBA CNEL or more, Or 

• Increase by 3 dBA CNEL and rise into either the Normally Unacceptable or Clearl) 
Unacceptable category. 

These criteria apply to various noise sources, respond to heightened community annoyance caused by 

late-night or early-morning noise, and respond to varying sensitivity of communities under different 

ambient conditions to noise from projects. 

The County of Los Angeles addresses noise in Chapter 12.08 (Noise Control) of the County Code. 

Section 12.08.390 lists exterior noise standards for various land use zones. These noise standards are 

listed in Table 3-3. The noise standards shown in Table 3-3 would apply at residential and commercial 

structures that are within the unincorporated County and adjacent to the portion of the Via Marina 
Alignment Alternative taking place in the unincorporated County. 

Table 3-3. Los Angeles County Exterior Noise Standards 

Noise Zone Designated Noise Zone Time Interval Exterior Noise Level 

Land Use (Receptor (dBA) 

property) 

I Noise-Sensitive Area Anytime 45 

II Residential Property 10:00 PM to 7:00 AM 45 

7:00 AM to 10:00 PM 50 

III Commercial Property 10:00 PM to 7:00 AM 55 

7:00 AM to 10:00 PM 60 

IV Industrial Property Anytime 70 

Source: Los Angeles County Code, SectJOn 12.08.390 

If any Project alignment alternative exceeded the relevant noise criteria for impact, then noise abatement 
actions would be considered. Noise from any Project alignment alternative that is predicted to exceed the 

criteria for impact under CEQA would result in a significant adverse effect. In such a case, 

feasible/effective noise mitigation measures would need to be considered. If feasible/effective mitigation 

actions were not available, then unavoidable adverse impacts would occur if the particular alternative 

were to be selected. 
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3.2.2 Construction Noise 

Depending upon the method of construction chosen, short-tenn increases in noise from construction 

would result from the operation of heavy equipment needed to construct the tunnels or cut, dig and re-fill 

the trenches and insert the pipeline for the Project. The City of Los Angeles regulates noise from 
construction, and the contractor will be required to adhere to these regulations. 

Construction screening criteria are given in the Los Angeles CEQA Guidelines. If the proposed project 

triggers a "yes response to the following questions, than further study would be required: 

• Would construction activities occur within 500 feet of a noise sensitive use? 

• For projects located within the City of Los Angeles, would construction occur between the hours 

of9:00 PM and 7:00 AM Monday Through Friday, before 8:00 AM or after 6:00 pm on Saturday, 

or at anytime on Sunday? 

The City of Los Angeles Noise Ordinance (L.A.M.e. Section 112.03) regulates construction noise by 
referencing Section 41.40 of the Los Angeles Municipal Code. Section 41.40(a) prohibits use of any 

noise-producing device or powered equipment for construction or repair work on any building or structure 
between the hours of 9:00 PM and 7:00 AM on weekdays. Section 41.40(c) prohibits non-emergency 

grading or construction, other than by an individual homeowner on hislher own single-family residence, 

on or within 500 feet of residential land before 8:00 AM and after 6:00 PM on Saturdays and national 

holidays, and at any time on Sundays. These sections also prohibit operation, repair, or servicing of 
construction equipment and job-site delivering of construction materials during those hours. 

The County of Los Angeles addresses noise from construction activities in Section 12.08.440 

(Construction Noise) of the Los Angeles County Code. The operation of any tools used for construction 

or related activities such that a noise disturbance is created at a residential or commercial land use is 

prohibited on weekdays between 7:00 PM and 7:00 AM or at any time on Sundays or holidays. The noise 

standards listed in Table 3-4 are applicable to construction activities conducted within the unincorporated 

County. The only exception to this is in the case of emergency work of public service utilities or by 
variance issued by the County health officer. 

Table 3-4. Los Angeles County Noise Standards for Mobile Construction Equipment 

Single-Family Multi-Family Semi-Residential/ 

Residential Residential Commercial 

Daily, except Sundays 75 dBA 80dBA 85 dBA 

and legal holidays, 7:00 

I AM to 8:00 PM 

Daily, 8:00 PM to 7:00 60dBA 64dBA 70dBA 

AM and all day Sundays 

and legal holidays 
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Source: Los Angeles County Code, Section 12.08.440 

3.2.3 Construction and Operations Vibration 

The City of Los Angeles does not have a quantified standard or threshold for vibration that is applicable 

to the construction or operations phase of this project. 

The County of Los Angeles addresses vibration in Section 12.08.560 of the County Code. Vibration from 

any device is prohibited that creates vibration above the threshold of perception at a distance of 150 feet 

from the source if the source is on a public space Or public right-of-way. The threshold of perception is 

defined as 0.01 inch per second over the range of I to 100 Hertz. 
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4.0 IMPACT RESU LTS 

Section 4.1 addresses the results ofthe evaluation of Project noise impacts, and Section 4.2 addresses the 
results of the evaluation of Project vibration impacts. 

4.1 NOISE 

Project-related noise effects are presented for the two major phases of the project: operations and 

construction 

4.1.1 Operations Noise 

No-Build Alternative (No Project) 

Under the No-Build Alternative, no new pipelines would be installed and the sewer system would 

continue to operate in the current manner. No significant noise effect is anticipated from the No-Build 

Alternative. 

All "Build" Alignment Alternatives: Marquesas Way / Via Marina Alignment; Pacific Avenue Alignment; 

Dockweiler Beach / Pacific Avenue Alignment; Dockweiler Beach Alignment 

No additional powered, noise-producing machinery such as pumps, compressors, motors etc. will be 

installed as part of this project. The physical elements of the project would consist of underground sewer 

pipe, which under normal operation would not produce audible or measurable noise at nearby noise

sensitive land uses. No significant noise effect is anticipated from operation of this project for any of the 

alignment alternatives. 

Once in operation, the proposed underground sewer line would not generate noise in the surrounding 

community. No new stationary source noise equipment (such as pumps or motors) would be added as 

part of this project. Further, the project would not include additional dwellings or nonresidential 

development, nor would it have the potential to generate additional average daily vehicle trips; thus, no 

operational noise impacts would result from this project. 

4.1.2 Construction Noise 

Construction operations have the potential to temporarily increase noise levels at noise-sensitive land uses 

located near the project alignment or along construction vehicle routes. 

Potential noise impacts from the construction phase of the various project alignment alternatives were 

assessed for each of the applicable construction methods (open trench, microtunneling, and large-diameter 

tunneling) and are summarized below. 
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4.12.1 No-Build Alternative (No Project) 
Under the No-Build Alternative, no new pipeline would be installed and the construction would not 

occur. No significant noise effect is anticipated from the No-Build Alternative. 

4.122 Marquesas Way I Via Marina Alignment 
Open Trench Method: The open trench method (also known as cut-and-cover) for underground pipeline 

installation would include driving of sheet-piles, trenching (approximately 8 feet wide by up to 12 

feet deep), pipe installation and backfill, compaction and repaving. Construction of the proposed 

3,200 foot long Marquesas WayNia Marina Alignment is expected to result in temporary increases in 

noise levels in the vicinity of construction sites for a period of up to two weeks around each active open 

trench zone, up to two months around the micro-tunneling jacking and extraction shafts between the 

estimated start (Year 2008) and end (Year 2010) of construction. Based upon construction worker and 

equipment information supplied by the project team, typical open trench activities for the project would 

require up to 28 workers on site per day, approximately 15 different types of equipment (i.e., concrete 

saw, pavement breaker, pile driver, crane, water truck, sweeper, haul truck, etc.), and approximately 15 

round-trip truck loads per day for muck removal and supply delivery. 

The construction of the pipeline would proceed in a sequential fashion from one section of pipe 

to the next, although more than one construction team may be at work along the alignment at any 

one time; it is assumed that approximately 40 feet of pipe installation would occur per day. Thus, 

construction noise will be taking place at different locations along the route at any given time, 

and noise impacts at anyone point are short-term, typically lasting less than two weeks. 

Construction is planned to take place during normal weekday working hours. Table 4-1 lists the 

predicted noise levels from pipeline construction activities for the project at a reference distance 

of 50 feet. As Table 4-1 shows, the predicted noise levels from pipeline construction range from 

approximately 87 to 108 dBA at a distance of 50 feet. 

TABLE 4-1 

NOISE LEVELS FROM TYPICAL 
OPEN TRENCH CONSTRUCTION ACTIVITIES 

Construction Activityl Average Noise Level 
@ 50 feet (dBA) 

Pile Driving (Impact) Varies; up to 108 

Trench Excavation 87 

Pipe Laying 87 

Pipe Bedding and Backfill 88 
I - Note that each of these activities are inclusive of the typical number and type of equipment 
necessary for that activity, and.would take place separately from the standpoint of anyone noise-
sensitive receiver 
Source: Acentech, 1999 (all levels except pile driving. For pile driving noise level, Technical 
European Sheet Piling Association, 2001) 
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The pipeline alignment along the Marquesas WayNia Marina Alignment would result in open 

trench constmction activities taking place within approximately 25 feet of adjacent residences. 

Because constmction noise increases and decreases at a rate of approximately 6 decibels per 

doubling (or halving) of distance, residences that are directly adjacent to an active open trench 

zone would experience noise levels of approximately 93 to 114 dBA. Residences at a distance of 

100 feet from the constmction activity would experience noise levels of approximately 81 dBA 

to 102 dBA. Noise levels of this magnitude would violate the County of Los Angeles noise 

standards for constmction activities taking place within the unincorporated County (i.e .. at 

Marquesas Way and Via Marina), and would constitute a short-term but significant impact unless 

mitigation measures are implemented. Providing that constntction activities take place within 

the proscribed hours of operation set forth in the City of Los Angeles Noise Ordinance (i.e .. 7:00 
AM to 9:00 PM on weekdays, 8:00 AM to 6:00 PM on Saturdays and national holidays, and at no time on 
Sundays), construction taking place within the City of Los Angeles would not violate the Noise 
Ordinance. However, because of the proximity of noise-sensitive land uses to the construction work area. 
the noise levels at residences along the entire Marquesas WayNia Marina Alignment would be of a 
magnitude that would constitute a short-term but significant impact unless mitigation measures are 

implemented. Mitigation measures for open trench construction activities are listed in Section 

5.1.2. 

Based upon the construction noise data, noise levels on the construction site could exceed federal 
Occupational Safety and Health Act (OSHA) and California Department of Industrial Relations, Division 
of Occupational Safety and Health (Cal OSHA) regulations (8 CCR, General Industrial Safety Orders. 
Article 105, Control of Noise Exposure, §5095, et seq.) for worker noise exposure. Compliance with 
CaliOSHA regulations will ensure that construction personnel are adequately protected from potential 
noise hazards. The noise exposure level to protect hearing of workers is regulated at 90 dBA Time
Weighted Average (TWA) over an eight-hour work shift. Areas above 85 dBA sound pressure level will 
be posted as high noise level areas and hearing protection will be provided and required to be worn. The 
project owners will implement or require implementation of a hearing conservation program for 
applicable employees as outlined in CallOSHA regulations. 

The incremental increase in traffic volumes associated with the project alternative using open

trench construction was examined for the potential to increase offsite traffic noise levels. Based 

upon the traffic analysis conducted for the project (Kaku, 2005), the project alternative using 

open-trench constmction is expected to result in a peak worker trip generation of approximately 

28 worker trips. Because of the widespread nature of the work force, these worker trips are 

expected to originate from the north, east and south, and thus would enter and exit the project 

area from a variety of major roadways, all carrying relatively large volumes of traffic. The effect 

of this relatively small increase in vehicle trips on levels of local traffic noise would not be 

audible or measurable, and thus would not be a significant impact. Similarly, the estimated 15 

round-trip truckloads per day for excess material and supplies would not constitute a significant 
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noise impact, given the relatively high traffic volumes along the designated truck routes that the 

trucks would use, 

Micro-Tunueling Method: Micro-tunneling is a trenchless construction method which utilizes hydraulic 
jacks to push pipes through the ground behind a remotely operated Tunnel Boring Machine (TBM), 

Unlike conventional open trenching techniques that require excavation for the entire length of pipeline, 

excavation for micro-tunneling is limited to the endpoints of each drive at designated launching Uacking) 
and receiving pits, The launching pit contains the hydraulic jacks used to push the pipes, The receiving 

pit is used to recover the TBM at the end of each drive, The excavated material is carried via augers and 

conveyors, or by recycled slurry through closed-system pipelines to the surface for processing and 

disposaL Work can proceed intermittently, although it is sometimes necessary to proceed continuously at 

the end of long drives through sticky soils to prevent the pipe from getting stuck short of the receiving pit. 

Removal of the excavated soil materials from the drilling mud is accomplished by vibrating screens and 

cyclones installed at the surface near the jacking pit The waste material is hauled away for disposal 

offsite, The remote control cabin for operating the TBM, as well as cranes and other construction 

equipment are at the surface near the jacking pit, The equipment setup is site specific, depending upon the 

available space, The jacking pipe, which is made of reinforced concrete or steel, serves as temporary 

tunnel liner. Upon completion of the tunnel drive, the carrier pipe is inserted and the annular space 

between it and the jacking pipe is filled with grout. 

Based upon construction worker and equipment information supplied by the project team, typical micro
tunneling activities for the project would require 10 to 17 workers on site per day, approximately 9 

different types of equipment (i.e" hydraulic jack, crane, generator/air compressor, tunneling machine 

etc,), and approximately 8 round-trip truck loads per day for muck removal and supply delivery, Because 

of the nature of the work (i.e" to preclude the possibility that the TBM could get stuck if left in place 

without rotating), micro-tunneling operations may extend beyond normally permitted hours for 

construction activities, 

Unlike the open trench method of pipeline installation, in which noise-sensitive land uses along the entire 

alignment would be exposed to noise from construction activities, micro-tunneling would expose only the 

noise-sensitive uses in the vicinity of the launch and receiving pits to construction noise, However, the 

duration of noise exposure at anyone affected noise-sensitive land use location would be longer for 

micro-tunneling than from the open trench method, Construction noise emissions from micro-tunneling 

would be dominated by stationary equipment (generators to power the TBM, a crane and trucks to move 
and load pipe segments, etc,), Assuming five pieces of heavy equipment operating simultaneously (the 

power unit for the TBM, a crane, a supply truck and two air compressors), the typical noise level from 

micro-tunneling activity would be approximately 88 dBA at a distance of 50 feet, as shown in 

Table 4-2, 

TABLE 4-2 

NOISE LEVELS FROM TYPICAL 
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MICRO-TUNNELING EQUIPMENT OPERATIONS 

Equipment Type 
Average Noise Level 

@ 50 feet (dBA) 

Power Unit for TBM 84 

Crane 81 

Supply or Muck Truck 81 

Generator! Air Compressors (2) 80 

Combined Noise Level 88 
Source: Boyle Engineering, 2003. 

The proposed locations of the launch and receiving pit work areas for the Marquesas WayNia 

Marina Alignment would result in construction activities taking place within approximately 50 

feet (at the receiving pit located at the southern end of Via Marina) to 100 feet (at the receiving 

pit located near the Venice Pumping Plant at Hurricane Street) of adjacent residences. 

Residences located 50 feet from an active micro-tunneling work area would experience noise 

levels of approximately 88 dBA. Because construction noise decreases at a rate of 

approximately 6 decibels per doubling of distance, residences located 100 feet from the micro

tunneling activity would experience noise levels of approximately 82 dBA. Noise levels of this 

magnitude would violate the County of Los Angeles noise standards for construction activities 

taking place within the unincorporated County (i.e., at Marquesas Way and Via Marina), and 

would constitute a short-term but significant impact unless mitigation measures are implemented. 

Providing that construction activities take place within the proscribed hours of operation set forth 

in the City of Los Angeles Noise Ordinance (Le., 7:00 AM to 9:00 PM on weekdays, 8:00 AM to 6:00 
PM on Saturdays and national holidays, and at no time on Sundays), construction taking place within the 
City of Los Angeles would not violate the Noise Ordinance. However, because construction may extend 
beyond these hours and because of the proximity of noise-sensitive land uses to the micro-tunneling work 
areas, the noise levels at residences adjacent to the launch and receiving pit work areas would be of a 
magnitude that would constitute a short-term but significant impact unless mitigation measures are 

implemented. Mitigation measures for micro-tunneling construction activities are listed in Section 

5.1.2. 

The incremental increase in traffic volumes associated with the project alternative using micro

tunneling was examined for the potential to increase offsite traffic noise levels. Based upon the 

traffic analysis conducted for the project (Kaku, 2005), the project alternative using micro

tunneling is expected to result in a peak worker trip generation of approximately 17 worker trips. 

Because of the widespread nature of the work force, these worker trips are expected to originate 

from the north, east and south, and thus would enter and exit the project area from a variety of 

major roadways, all carrying relatively large volumes of traffic. The effect of this relatively 
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small increase in vehicle trips on levels oflocal traffic noise would not be audible or measurable. 

and thus would not be a significant impact. Similarly, the estimated 8 round-trip truckloads per 

day for excess material and supplies would not constitute a significant noise impact, given the 
relatively high traffic volumes along the designated truck routes that the trucks would use. 

4.12.3 Pacific Avenue Alignment - North and South 
Similarly to the Marquesas WayNia Marina Alignment, the Pacific Avenue Alignment project alternative 
was assessed for both the open-trench and the micro-tunneling construction method, as described in 
Section 4.1.2.2. 

Open Trench Method: The pipeline alignment along the Pacific Avenue Alignment would result 
in open trench construction activities taking place within approximately 25 feet of adjacent 

residences along most of the project alignment. Because construction noise increases and 
decreases at a rate of approximately 6 decibels per doubling (or halving) of distance, residences 

that are directly adjacent to an active open trench zone would experience noise levels of 

approximately 93 to 114 dBA. Residences at a distance of 100 feet from the construction 

activity would experience noise levels of approximately 81 dBA to 102 dBA. Providing that 

construction activities take place within the proscribed hours of operation set forth in the City of 

Los Angeles Noise Ordinance (i.e., 7:00 AM to 9:00 PM on weekdays, 8:00 AM to 6:00 PM on 
Saturdays and national holidays, and at no time on Sundays), construction taking place within the City of 
Los Angeles would not violate the Noise Ordinance. However, because of the proximity of noise· 
sensitive land uses to the construction work area, the noise levels at residences along the entire Pacific 
Avenue Alignment would be of a magnitude that would constitute a short-term but significant impact 
unless mitigation measures are implemented. Mitigation measures for open trench construction 
activities are listed in Section 5.1.2. 

The incremental increase in traffic volumes associated with the project alternative using open
trench construction was examined for the potential to increase offsite traffic noise levels. Based 

upon the traffic analysis conducted for the project (Kaku, 2005), the project alternative using 

open-trench construction is expected to result in a peak worker trip generation of approximately 

28 worker trips. Because of the widespread nature of the work force, these worker trips are 

expected to originate from the north, east and south, and thus would enter and exit the project 

area from a variety of major roadways, all carrying relatively large volumes of traffic. The effect 

of this relatively small increase in vehicle trips on levels of local traffic noise would not be 
audible or measurable, and thus would not be a significant impact. Similarly, the estimated 15 

round-trip truckloads per day for excess material and supplies would not constitute a significant 

noise impact, given the relatively high traffic volumes along the designated truck routes that the 

trucks would use. 
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Micro-Tuuueling Method: The proposed locations of the launch and receiving pit work areas for 

the Pacific A venue Alignment would result in construction activities taking place within 

approximately 50 feet (at the receiving pit located at the southern end of Pacific Avenue) to 150 

feet (at the launch pit located just south of the Ballona Creek channel) of adjacent residences. 

Residences located 50 feet from an active micro-tunneling work area would experience noise 

levels of approximately 88 dBA Because construction noise decreases at a rate of 

approximately 6 decibels per doubling of distance, residences located 150 feet from the micro

tunneling activity would experience noise levels of approximately 78 dBA Providing that 

construction activities take place within the proscribed honrs of operation set forth in the City of 

Los Angeles Noise Ordinance (i.e., 7:00 AM to 9:00 PM on weekdays, 8:00 AM to 6:00 PM on 
Saturdays and national holidays, and at no time on Sundays), construction taking place within the City of 
Los Angeles would not violate the Noise Ordinance. However, because construction may extend beyond 
these hours and because of the proximity of noise-sensitive land uses to the micro-tunneling work areas, 
the noise levels at residences adjacent to the launch and receiving pit work areas would be of a magnitude 
that would constitute a short-term but significant impact unless mitigation measures are implemented. 

Mitigation measnres for micro-tunneling construction activities are listed in Section 5.1.2. 

The incremental increase in traffic volumes associated with the project alternative using micro

tunneling was examined for the potential to increase offsite traffic noise levels. Based upon the 

traffic analysis conducted for the project (Kaku, 2005), the project alternative using micro

tunneling is expected to result in a peak worker trip generation of approximately 17 worker trips. 

Because of the widespread natnre of the work force, these worker trips are expected to originate 

from the north, east and south, and thus would enter and exit the project area from a variety of 

major roadways, all carrying relatively large volumes of traffic. The effect of this relatively 

small increase in vehicle trips on levels oflocal traffic noise would not be audible or measnrable, 

and thus would not be a significant impact. Similarly, the estimated 8 round-trip truckloads per 

day for excess material and supplies would not constitute a significant noise impact, given the 

relatively high traffic volumes along the designated truck routes that the trucks would use. 

4.12A Dockweiler Beach Alignment - North and South 
Similarly to the Marquesas WayNia Marina and Pacific Avenue Alignments, the Dockweiler Beach 
Alignment project alternative was assessed for both the open-trench and the micro-tunneling construction 
method, as described in Section 4.1.2.2. 

Open Trench Method: The pipeline alignment along the Dockweiler Beach Alignment would 

result in open trench construction activities taking place within approximately 25 feet of adjacent 

residences along Hurricane Street, and within approximately 100 feet of residences along The 

Strand. Because construction noise increases and decreases at a rate of approximately 6 decibels 

per doubling (or halving) of distance, residences that are directly adjacent to an active open 

trench zone would experience noise levels of approximately 93 to 114 dBA. Residences at a 
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distance of 100 feet from the construction activity would experience noise levels of 

approximately 81 dBA to 102 dBA. Providing that construction activities take place within the 

proscribed hours of operation set forth in the City of Los Angeles Noise Ordinance (i.e., 7:00 AM 
to 9:00 PM on weekdays, 8:00 AM to 6:00 PM on Saturdays and national holidays, and at no time on 
Sundays), construction taking place within the City of Los Angeles would not violate the Noise 
Ordinance. However, because of the proximity of noise-sensitive land uses to the construction work area. 
the noise levels at residences along the entire Dockweiler Beach Alignment would be of a magnitude that 
would constitute a short-term but significant impact unless mitigation measures are implemented. 
Mitigation measures for open trench construction activities are listed in Section 5.1.2. 

The incremental increase in traffic volumes associated with the project alternative using open

trench construction was examined for the potential to increase offsite traffic noise levels. Based 

upon the traffic analysis conducted for the project (Kaku, 2005), the project alternative using 

open-trench construction is expected to result in a peak worker trip generation of approximately 

28 worker trips. Because of the widespread nature of the work force, these worker trips are 

expected to originate from the north, east and south, and thus would enter and exit the project 

area from a variety of major roadways, all carrying relatively large volumes of traffic. The effect 

of this relatively small increase in vehicle trips on levels of local traffic noise would not be 

audible or measurable, and thus would not be a significant impact. Similarly, the estimated 15 

round-trip truckloads per day for excess material and supplies would not constitute a significant 

noise impact, given the relatively high traffic volumes along the designated truck routes that the 

trucks would use. 

Micro-Tunneling Method: The proposed locations of the launch and receiving pit work areas for 

the Dockweiler Beach Alignment would result in construction activities taking place within 

approximately 100 feet (at the receiving pits located near the Venice Pumping Plant, at the west 

end of Hurricane Street and at the southern end of Pacific Avenue) to 150 feet (at the launch pit 

located just south of the Ballona Creek channel) of adjacent residences. Because construction 

noise decreases at a rate of approximately 6 decibels per doubling of distance, residences located 

100 feet from the construction activity would experience noise levels of approximately 82 dBA. 

Residences located 150 feet from the micro-tunneling activity would experience noise levels of 

approximately 78 dBA. Providing that construction activities take place within the proscribed 

hours of operation set forth in the City of Los Angeles Noise Ordinance (i.e., 7:00 AM to 9:00 PM 
on weekdays, 8:00 AM to 6:00 PM on Saturdays and national holidays, and at no time on Sundays), 
construction taking place within the City of Los Angeles would not violate the Noise Ordinance. 
However, because construction may extend beyond these hours and because of the proximity of noise
sensitive land uses to the micro-tunneling work areas, the noise levels at residences adjacent to the launch 
and receiving pit work areas would be of a magnitude that would constitute a short-term but significant 

impact unless mitigation measures are implemented. Mitigation measures for micro-tunneling 

construction activities are listed in Section 5,1.2. 
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The incremental increase in traffic volumes associated with the project alternative using micro

tunneling was examined for the potential to increase offsite traffic noise levels. Based upon the 

traffic analysis conducted for the project (Kaku, 2005), the project alternative using miero

tunneling is expected to result in a peak worker trip generation of approximately 17 worker trips. 

Because of the widespread nature of the work force, these worker trips are expected to originate 

from the north, east and south, and thus would enter and exit the project area from a variety of 

major roadways, all carrying relatively large volumes of traffic. The effect of this relatively 

small increase in vehicle trips on levels of local traffic noise would not be audible or measurable, 

and thus would not be a significant impact. Similarly, the estimated 8 round-trip truckloads per 

day for excess material and supplies would not constitute a significant noise impact, given the 

relatively high traffic volumes along the designated truck routes that the trucks would use. 

4.12.5 Marina Del Rey Channel Alignments 
The Marina del Rey and BaHona Creek channels would be crossed using micro-tunneling construction 
methods, as described in Section 4.1.2.2 (Micro-Tunneling Method). For any combination of north and 
south alignments, the launching shaft would be located on the southern shore of the channel and the 
receiving shaft would be on the northern shore of the channel. Depending upon which of the six potential 
alignments is selected, the length of the channel crossing would be approximately \,300 feet to \,900 feel. 

The proposed locations of the launch and receiving pit work areas for the Marina del Rey 

Channel Alignments would result in construction activities taking place within approximately 50 

feet (at the receiving pit located at the southern end of Via Marina) to 150 feet (at the two launch 

pits just south of the Ballona Creek channel) of adjacent residences. Residences located 50 feet 

from an active micro-tunneling work area would experience noise levels of approximately 88 

dBA. Because construction noise decreases at a rate of approximately 6 decibels per doubling of 

distance, residences located 150 feet from the micro-tunneling activity would experience noise 

levels of approximately 78 dBA. Noise levels of this magnitude would violate the County of Los 

Angeles noise standards for construction activities taking place within the unincorporated 

County (i.e., at Marquesas Way and Via Marina), and would constitute a short-term but 

significant impact unless mitigation measures are implemented. Providing that construction 

activities take place within the proscribed hours of operation set forth in the City of Los Angeles 
Noise Ordinance (i.e., 7:00 AM to 9:00 PM on weekdays, 8:00 AM to 6:00 PM on Saturdays and national 
holidays, and at no time on Sundays), construction taking place within the City of Los Angeles would not 
violate the Noise Ordinance. However, because construction may extend beyond these hours and because 
of the proximity of noise-sensitive land uses to the micro-tunneling work areas, the noise levels at 
residences adjacent to the launch and receiving pit work areas would be of a magnitude that would 
constitute a short-term but significant impact unless mitigation measures are implemented. Mitigation 

measures for micro-tunneling construction activities are listed in Section 5.1.2. 
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The incremental increase in traffic volumes associated with the project alternative using micro-tunneling 

was examined for the potential to increase offsite traffic noise levels. As for the Marquesas WayIVia 

Marina. Pacific Avenue and Dockweiler Beach Alignment alternatives, project-related construction traffic 
would not materially affect traffic noise levels. There would be no significant traffic noise impact. 

4,12,6 Large-DiameterTunneling Alignment Alternatives 
The four full-length large-diameter tunneling alignments with short open trench segments were evaluated 

as part of this project. In contrast to small-diameter micro tunnels, which are constructed by remote 
controlled pipe-jacking, full-size tunnels (i.e. minimum excavated diameter = 8 to 10 feet) allow for 

manned operations at the tunnel face. Whereas micro tunnels must be constructed in relatively small 

increments (with intermediate shafts usually spaced no more than about 1,000 ft apart) full-size tunnels 

may be constructed at any length. The following tunnel alignment alternatives are being evaluated: 

I. Beach alignment with open trench connections to Venice Pumping Plant (VPP) in the north and Coast 

Interceptor Sewer (CIS) along Vista del Mar in the south. 

2. Beach alignment with open trench connection to VPP and direct tunnel connection to North Outfall 

Sewer (NOS) or CIS - via a shaft on LAX property. 

3. Beach alignment with direct tunnel connections to VPP and NOS or CIS - via a shaft on LAX property. 

4. Direct (inland) tunnel connection between VPP and NOS or CIS - via a shaft on LAX property. 

The majority of the large-diameter tunnel alignment would be constructed at a depth of 80 to 100 

feet beneath the surface. Based upon construction worker and equipment information supplied by the 

project team, typical large-diameter tunneling activities for the project would require 25 workers on site 

per shift, approximately 16 different types of equipment (i.e., tunnel boring machine, diesel locomotive, 

muck cars, crane, fans, pumping system, etc.), and approximately 18 round-trip truck loads per day for 

muck removal and supply delivery. Large-diameter tunnel operations would likely continue around the 
clock, although nighttime activities would be arranged so as to avoid noisy and otherwise disturbing 

events at nearby sensitive receptors whenever practicable. 

Activities from large-diameter tunnel construction would be similar in type but larger in scale, compared 

with micro-tunneling. Crew size and equipment type and number would be greater, although much of the 
equipment (such as the diesel locomotive) and crew would remain underground while in operation and 

thus would not materially contribute to above-ground noise levels. Additionally, as listed above two of 

the four large-diameter tunnel alignment alternatives would include a limited amount (approximately 50 

to 300 feet) of open trench work at the north and south connection points, which would result in noise 

levels comparable to those listed in the open-trench noise analysis above. Assuming ten pieces of heavy 

equipment operating simultaneously (the power unit for the TBM, a crane, supply trucks, fans and 

generators/air compressors), the typical noise level from large-diameter tunneling activity would be 

approximately 91 dBA at a distance of 50 feet, as shown in Table 4-3. 
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TABLE 4-3 

NOISE LEVELS FROM TYPICAL 
LARGE-DIAMETER TUNNELING EQUIPMENT OPERATIONS 

Equipment Type 
Average Noise Level 

@ 50 feet (dBA) 

Power Unit for TBM 87 

Crane 81 

Supply Trucks (2) 84 

Fans (2) 77 
Generator/Air Compressors (4) 83 

Combined Noise Level 91 
Source: Boyle Engineering, 2003, URS Corporation, 2005. 

The proposed locations of the tunnel construction shafts would result in construction activities 

taking place within approximately 100 feet (near the Venice Pumping Plant at Hurricane Street) 

to 200 feet (at the proposed shaft on LAX property) of adjacent residences. Because 

construction noise decreases at a rate of approximately 6 decibels per doubling of distance, 

residences located 100 feet from the large-diameter tunneling activity would experience noise 

levels of approximately 82 dBA. Residences located 200 feet from an active large-diameter 

tunneling work area would experience noise levels of approximately 76 dBA. Because large

diameter tunneling activities are expected to take place outside the proscribed hours of operation 

set forth in the City of Los Angeles Noise Ordinance and because of the proximity of noise-sensitive 
land uses to the work areas, construction noise would constitute a short-term but significant impact unless 

mitigation measures are implemented. Mitigation measures for large-diameter tunneling 

construction activities are listed in Section 5.1.2. 

Based upon the construction noise data, noise levels on the construction site could exceed federal 
Occupational Safety and Health Act (OSHA) and California Department of Industrial Relations, Division 
of Occupational Safety and Health (Cal OSHA) regulations (8 CCR, General Industrial Safety Orders, 
Article 105, Control of Noise Exposure, §5095, et seq.) for worker noise exposure. Compliance with 
Cal/OSHA regulations will ensure that construction personnel are adequately protected from potential 
noise hazards. The noise exposure level to protect hearing of workers is regulated at 90 dBA Time
Weighted Average (TWA) over an eight-hour work shift. Areas above 85 dBA sound pressure level will 
be posted as high noise level areas and hearing protection will be provided and required to be worn. The 
project owners will implement or require implementation of a hearing conservation program for 

applicable employees as outlined in Cal/OSHA regulations. 
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The incremental increase in traffic volumes associated with the large-diameter tunneling project 

construction alternative was examined for the potential to increase offsite traffic noise levels. 

Based upon the traffic analysis conducted for the project (Kaku, 2005). the large-diameter 
project construction alternative is expected to result in a peak worker trip generation of 
approximately 25 worker trips. Because of the widespread nature of the work force. these 

worker trips are expected to originate from the north, east and south, and thus would enter and 
exit the project area from a variety of major roadways, all carrying relatively large volumes of 

traffic. The effect of this relatively small increase in vehicle trips on levels of local traffic noise 

would not be audible or measurable, and thus would not be a significant impact. Similarly. the 
estimated 18 round-trip truckloads per day for excess material and supplies would not constitute 

a significant noise impact, given the relatively high traffic volumes along the designated truck 

routes that the trucks would use. 
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4.2 VIBRATION 

4.2.1 Operational Vibration 

No additional powered machinery such as pumps, motors etc. will be installed as part of this project. 

Thus the operation of the pipeline is not anticipated to cause measurable or perceptible levels of vibration 

at adjacent land uses. 

4.2.2 Construction Vibration 

Groundborne vibration from heavy equipment operations during project construction were evaluated and 

compared with relevant vibration impact criteria. Ground-borne vibration is a small, rapidly fluctuating 

motion transmitted through the ground. Ground-borne vibration diminishes (or "attenuates") fairly rapidly 

over distance. Some soil types transmit vibration quite efficiently; otber types (primarily "sandy" soils) do 

not. The Federal Transit Authority's (FTA's) Transit Noise and Vibration Impact Assessment Manual 

(1995) provides vibration impact criteria and recommended methodologies and guidance for assessment 

of vibration effects. 

Vibration resulting from activities during project construction were analyzed, using the methodology 

contained in Section 10.2 of the FTA Manual. Vibration source levels for a variety of typical construction 

equipment types are supplied in Table 10-4 of the Manual in terms of peak particle velocity (PPV) in 

inches per second at a reference distance of 25 feet from the source. The reference SOurce vibration level 

is then adjusted for the actual distance of interest using the equation 

(
25 )1.5 

PPV,q"'P = PPV", D 

where PPV,q"'P is the predicted vibration level at the receptor, PPV", is the reference source level, and D 

is the distance from the construction activity to the receptor. 

The following discussion summarizes the results of the analysis conducted for each of the alternative 

construction methods, by alignment alternatives. 

422.1 No-Build Alternative (No Project) 
Under the No-Build Alternative, no new pipelines would be installed and the sewer system would 

continue to operate in the current manner. No significant vibration effect is anticipated from the No-Build 

Alternative. 

4222 Marquesas Way I Via Marina Alternative 
The Marquesas Way / Via Marina Alignment project alternative was assessed for both the open-trench 

and the micro-tunneling construction methods. 

Open Trench Method: The pipeline alignment along the Marquesas Way/Via Marina Alignment 

would result in open trench construction activities taking place within approximately 25 feet of 
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adjacent residences. If conventional pile-driving methods were utilized to install the sheet-piles 
during open-trench construction, the predicted vibration level at a distance of 25 feet would be 
approximately 0.644 inches per second assuming "typical" vibration levels for impact pile

driving. Thus, the FTA criteria levels for potential damage to fragile structures (0.20 inches per 

second) would be exceeded. The Los Angeles County vibration standard of 0.01 inches per 
second would also be exceeded at a distance of 150 feet as specified in the County Code. At a 

distance of 150 feet, the predicted vibration level from conventional pile-driving would be 

approximately 0.044 inches per second. Thus a significant impact would result from pile-driving 

activities during open-trench work, unless mitigation measures are implemented. Other activities 

associated with open-trench construction, such as loaded truck movements, backhoe 

loader/compactor, etc., would result in vibration levels of 0.076 inches per second at 25 feet or 

less. and 0.005 inches per second or less at 150 feet. Thus, there would be no significant 

vibration impact from construction activities other than pile-driving. Mitigation measures for 
pile-driving during open trench construction are listed in Section 5.2.2. 

Micro-Tunneliug Method: The proposed locations of the launch and receiving pit work areas for 

the Marquesas WayNia Marina Alignment would result in construction activities taking place 
within approximately 50 feet (at the receiving pit located at the southern end of Via Marina) to 

100 feet (at the receiving pit located near the Venice Pumping Plant at Hurricane Street) of 
adjacent residences. Residences located 50 feet from an active micro-tunneling work area would 

experience vibration levels of approximately 0.031 inches per second. Residences located 100 

feet from the micro-tunneling activity would experience vibration levels of approximately 0.011 

inches per second. FTA criteria levels for potential damage to fragile structures (0.20 inches per 

second) would not be exceeded. At 150 feet (the County of Los Angeles' distance criteria for 
vibration impact), the vibration level would be approximately 0.006 inches per second, which is 

below the County vibration standard. No significant vibration impact from micro-tunneling 

activities are predicted for the Marquesas WayNia Marina Alignment. 

422.3 Pacific Avenue Alignment - North and South 
Similarly to the Marquesas WayNia Marina Alignment, the Pacific Avenue Alignment project alternative 

was assessed for both the open-trench and the micro-tunneling construction methods. 

Open Trench Method: The pipeline alignment along the Pacific Avenue Alignment would result 
in open trench construction activities taking place within approximately 25 feet of adjacent 

residences along most of the project alignment. Residences that are directly adjacent to an active 

open trench zone would experience vibration levels of up to 0.644 inches per second from 

conventional pile-driving. Residences at a distance of 100 feet from the construction activity 

would experience vibration levels of approximately 0.081 inches per second from pile-driving. 

Thus a significant impact would result from pile-driving activities during open-trench work, 

unless mitigation measures are implemented. Other activities associated with open-trench 
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construction, such as loaded truck movements, backhoe loader/compactor, etc., would result in 
vibration levels of 0.076 inches per second at 25 feet or less. and 0.010 inches per second or less 

at 100 feet. Thus. there would be no significant vibration impact from construction activities 
other than pile-driving. Mitigation measures for pile-driving during open trench construction are 
listed in Section 5.2.2. 

Micro-Tunneling Method: The proposed locations of the launch and receiving pit work areas for 

the Pacific Avenue Alignment would result in construction activities taking place within 

approximately 50 feet (at the receiving pit located at the southern end of Pacific Avenue) to 150 

feet (at the launch pit located just south of the Ballona Creek channel) of adjacent residences. 

Residences located 50 feet from an active micro-tunneling work area would experience vibration 

levels of approximately 0.031 inches per second. Residences located 150 feet from the micro

tunneling activity would experience vibration levels of approximately 0.006 inches per second. 

FT A criteria levels for potential damage to fragile structures (0.20 inches per second) would not 
be exceeded. No significant vibration impact from micro-tunneling activities are predicted for 
the Pacific A venue Alignment. 

422A Dockweiler Beach Alignment - North and South 
Similarly to the Marquesas WayNia Marina and Pacific Avenue Alignments, the Dockweiler Beach 
Alignment project alternative was assessed for both the open-trench and the micro-tunneling construction 
methods. 

Open Trench Method: The pipeline alignment along the Dockweiler Beach Alignment would 

result in open trench construction activities taking place within approximately 25 feet of adjacent 

residences along Hurricane Street, and within approximately 100 feet of residences along The 

Strand. . Residences that are directly adjacent to an active open trench zone would experience 

vibration levels of up to 0.644 inches per second from conventional pile-driving. Residences at a 

distance of 100 feet from the construction activity would experience vibration levels of 
approximately 0.081 inches per second from pile-driving. Thus a significant impact would result 

from pile-driving activities during open-trench work, unless mitigation measures are 

implemented. Other activities associated with open-trench construction, such as loaded truck 
movements, backhoe loader/compactor, etc., would result in vibration levels of 0.076 inches per 

second at 25 feet or less, and 0.010 inches per second or less at 100 feet. Thus, there would be 

no significant vibration impact from construction activities other than pile-driving. Mitigation 

measures for pile-driving during open trench construction are listed in Section 5.2.2. 

Micro-Tunneling Method: The proposed locations of the launch and receiving pit work areas for 

the Dockweiler Beach Alignment would result in construction activities taking place within 

approximately 100 feet (at the receiving pits located near the Venice Pumping Plant, at the west 

end of Hurricane Street and at the southern end of Pacific Avenue) to 150 feet (at the launch pit 
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located just south of the Ballona Creek channel) of adjacent residences. Residences located lOO 

feet from the micro-tunneling activity would experience vibration levels of approximately 0.0 II 
inches per second. Residences located ISO feet from the micro-tunneling activity would 

experience vibration levels of approximately 0.006 inches per second. FTA criteria levels for 
potential damage to fragile structures (0.20 inches per second) would not be exceeded. No 

significant vibration impact from micro-tunneling activities are predicted for the Dockweiler 

Beach Alignment. 

42.2.5 Marina Del Rey Channel Alignments 

The proposed locations of the launch and receiving pit work areas for the Marina del Rey 

Channel Alignments would result in construction activities taking place within approximately 50 

feet (at the receiving pit located at the southern end of Via Marina) to 150 feet (at the two launch 

pits just south of the Ballona Creek channel) of adjacent residences. Residences located 50 feet 
from an active micro-tunneling work area would experience vibration levels of approximately 

0.031 inches per second. Residences located 150 feet from the micro-tunneling activity would 

experience vibration levels of approximately 0.006 inches per second. FT A criteria levels for 
potential damage to fragile structures (0.20 inches per second) would not be exceeded. No 

significant vibration impact from micro-tunneling activities are predicted for the Marina Del Ray 

Channel Alignments. 

422.6 Large·DiameterTunneling Alignment Alternatives 
The proposed locations of the tunnel construction shafts would result in construction activities 

taking place within approximately 100 feet (near the Venice Pumping Plant at Hurricane Street) 

to 200 feet (at the proposed shaft on LAX property) of adjacent residences. Residences located 

100 feet from the large-diameter-tunneling activity would experience vibration levels of 

approximately 0.011 inches per second. Residences located 200 feet from the large-diameter 

tunneling activity would experience vibration levels of approximately 0.004 inches per second. 

FTA criteria levels for potential damage to fragile structures (0.20 inches per second) would not 
be exceeded. No significant vibration impact from large-diameter tunneling activities are 

predicted for this alternative. 
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5.0 MITIGATION MEASURES 

Sections 5.1 and 5.2 address noise and vibration mitigation measures, respectively. Each section 

addresses operational and construction impacts separately. 

5.1 NOISE MITIGATION MEASURES 

5.1.1 Operational Noise 

Operational noise levels from the No Build Alternative and the proposed alignments are predicted to be 

less than significant. Therefore no abatement measures are recommended for the operational phase of the 

project. 

5.1.2 Construction Noise 

The following construction noise mitigation measures shall be implemented to the extent practicable. Use 

of these mitigation measures would reduce construction noise to a level below significance. 

I. All construction activities shall be limited to the hours of7:00 AM to 9:00 PM Monday through 
Friday (7:00 AM. to 7:00 PM for construction within the unincorporated County of Los Angeles), 
and 8:00 AM. to 6:00 PM. on Saturday. No construction or construction-related activities shall 
take place on any Sunday or national holiday. 

2. Trucks shall be limited to designated truck routes and shall avoid residential streets to the extent 
practicable. 

3. All noise-producing project equipment and vehicles using internal combustion engines shall be 
equipped with mufflers, air-inlet silencers where appropriate, and any other shrouds, shields, or 
other noise-reducing features in good operating condition that meet or exceed original factory 
specification. Mobile or fixed "package" equipment (e.g., arc-welders, air compressors) shall be 
equipped with shrouds and noise control features that are readily available for such type of 
equipment. 

4. All mobile or fixed noise-producing equipment used on the project, and that is regulated for noise 
output by a local, state, or federal agency, shall comply with such regulation while in the course 
of project activity. 

5. Pile-driving: "Press-in" pile drivers shall be utilized rather than impact or vibratory pile-drivers, 
iffeasible. Use of this alternative pile driving technology would reduce pile-driving noise to a 
level below significance. 

6. Temporary soundwall barriers shall be erected for launch and receiving pits and large-diameter 
tunnel shaft work areas. Such soundwall barriers shall be of a sufficient height, length and 
configuration so as to provide substantial noise reduction and effectively block the line-of-sight 
between nearby noise-sensitive receivers and the work zone. 

7. Electrically-powered equipment shall be used instead of pneumatic or internal combustion 
powered equipment where feasible. 

8. Material stockpiles and mobile equipment staging, parking, and maintenance areas shall be 
located as far as practicable from noise-sensitive receptors. 
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9. Construction site and haul-road speed limits shall be established and enforced during the 
construction period. 

10. The use of noise-producing signals, including horns, whistles, alarms, and bells shall be for safet: 
warning purposes only. 

II. No project-related public address or music system shall be audible at any adjacent receptor. 

12. The on-site construction supervisor shall have the responsibility and authority to receive and 
resolve noise complaints. A clear appeal process to the Bureau of Engineering shall be 
established prior to construction commencement that will allow for resolution of noise problems 
that cannot be immediately solved by the site supervisor. 

13. The contractor shall develop a project noise control plan, which shall have been approved by the 
owner or designated noise control professional and implemented prior to commencement of any 
construction activity. 

5,2 VIBRATION MITIGATION MEASURES 

5.2.1 Operational Vibration 

Because no vibration impacts are predicted for operation of the project, no mitigation measures are 

necessary or recommended for the operational phase of the project. 

5.2.2 Construction Vibration 

The only vibration impact identified for the construction phase of the project was from pile-driving during 

open-trench type construction. Use of this mitigation measure would reduce construction noise to a level 

below significance. 

I. Pile-driving: "Press-in" pile drivers shall be utilized rather than impact or vibratory pile-drivers, if 
feasible. Use of this alternative pile driving technology would reduce vibrations from pile-driving to a 
level below significance. 
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6.0 INDIRECT AND CUMULATIVE EFFECTS 

Adverse indirect effects are not anticipated as a result of the project. Similarly, the project, when 

combined with other past, present and reasonably foreseeable future actions would not cause adverse 

cumulative noise effects. The project is consistent with all Federal, State and local land use plans. The 

project would not create unavoidable adverse environmental noise or vibration effects. 
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Appendix A INTRODUCTION TO NOISE, CONSTRUCTION NOISE, 
AND CONSTRUCTION VIBRATION 

In two primary sections, this appendix provides general information regarding the fundamentals of noise 
and construction noise and vibration. Section A-3 presents the references for this appendix. 

A·1 Fundamentals of Noise 
Noise is the common term used to describe "unwanted sound". The terms 'noise' and 'sound' are used 

interchangeably in this assessment. 

A·1.1 A·Weighted Sound Level 

The unit of sound pressure level measurement is the decibel (dB). It is a unit describing the amplitude of 

sound pressure compared to a reference pressure. Commonly encountered sound levels range from 

slightly above the threshold of hearing and very quiet (around 20 dBA) to very loud sounds at 130 dBA. 

The sound pressure level is mathematically equal to 20 times the logarithm to the base 10 of the ratio of 

the pressure of the sound measured to a reference pressure, which is 20 micro pascals for acoustical 

analyses in air. 

The most common descriptor of sound and noise associated with community noise measurements is the 

A-weighted sound pressure level, which is abbreviated as dBA. It is defined as the sound pressure level 

in decibels as measured on a sound meter using the A-weighting filter network. The A-weighted 

frequency filter de-emphasizes the very low and very high frequency components of sound in a manner 

similar to the frequency response of human hearing, and correlates well with people's group reactions to 

sound and environmental noise. All sound levels in this report are A-weighted. A-weighted sound 

pressure levels of typical sources of noise are shown in Table A-I. 
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Table A-1. Sound Levels of Typical Noise Sources and Noise Environments 

Scale of Human Judgment of 
A·Weighted Noise Loudness (Relative 

Noise Source Sound Level in to a Reference Loudness 
(at a Given Distance) Decibels Noise Environment of 70 Decibels*) 

Military Jet Take-off with 
After·burner (50 ft) 140 
Civil Defense Siren (100 ft) 130 Aircraft Carrier Flight Deck 

Commercial Jet Take-off (200 ft) 120 
Threshold of Pain 
*32 times as loud 

Pile Driver (50 ft) 110 Rock Music Concert *16 times as loud 

Ambulance Siren (100 ft) 
Very Loud 

Newspaper Press (5 ft) 100 
Power Lawn Mower (3 ft) 

*8 times as loud 

Motorcycle (25 ft) Boiler Room 
Propeller Plane Flyover (1 ,000 ft) 90 Printing Press Plant *4 times as loud 
Diesel Truck, 40 mph (50 ft) 
Garbage Disposal (3 ft) 80 High Urban Ambient Sound *2 times as loud 

Passenger Car, 65 mph (25 ft) 
Moderately Loud 
*70 decibels 

Vacuum Cleaner (10 ft) 70 
(Reference Loudness) 

Normal Conversation (5 It) 
60 

Data Processing Center 
*1/2 as loud 

Air Conditioning Unit (100 It) Department Store 

Light Traffic (100 It) 50 Private Business Office *1/4 as loud 

Bird Calls (distant) 40 
Lower Limit of Urban Quiet 
Ambient Sound *1/8 as loud 

Solt Whisper (5 ft) 30 Quiet Bedroom 

20 Recording Studio Very Quiet 

10 
0 Threshold of Hearing 

Source. Compiled by URS Corporation 

A-1.2 Equivalent Sound Level and Community Noise Equivalent Sound Level 

The A-weighted sound levels of long-term noise-producing activities within and around a community 

vary with time. Certain noise descriptors are preferred for use in describing community noise 

environments. These descriptors are based upon noise energy and are called the Equivalent Noise Level 

(L,q), and the Community Noise Equivalent Level (CNEL). CNEL is utilized by many jurisdictions 

within California, in lieu of the Day-Night Average Sound Level (DNL or L",,). L,q is defined as the 

continuous steady-state noise level that would have the same total acoustical energy as the real fluctuating 

noise measured during the same period. Although L,q can be measured or computed for any period, it is 

typically specified for one hour (L,q(h)) or 24 hours (L,q(24h)). DNL is the same as a 24-hour L,q except 

that noise occurring during the nighttime hours (10:00 p.m. - 6:59 a.m.) is weighted or penalized by 10 
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dBA. The nighttime penalty accounts for the increased annoyance of noise during typical sleeping hours. 
Both L,q and DNL account for the tempo (operational frequency), acoustic magnitude, duration and time 

of day of noise events. CNEL differs from DNL only in that CNEL adds an additional penalty to the 
evening hours (7:00 p,m. to 10:00 p.m.). Many agencies and jurisdictions use the CNEL and DNL noise 

metrics interchangeably, because the difference between the two noise metrics is small in most cases 

(generally less than 1 dBA). 

Both L,q and CNELfDNL descriptors are approved by various regulatory agencies for noise-related land 
use planning. The unit for each of these descriptors is dBA. Figure A-I and Figure A-2 show typical Lcq 

and Ld" respectively, for a variety of noise sources. 

Non-Transit 
Sources 
(AU at 50 feet) 

40dBA 
leq 

Transit 
Sources 
(AU at 50 feet) 

Figure A-I. Typical Hourly Leq 

100 Automobiles 
per hour. 40 mph 

50dBA 

1000 automobiles 
per hour. 40 mph 

250 heavy Irucks 
per hour. 55mph 

2000 automobile. 
per hour. 55 mph 

2000 heavy trucks 
per hour. 55 mph 

12 passbys per hour 
of S car, rail transit train, 

50 mph 

6 passbys per hour of B car, 
1-Loco commuter. 

50 mph. hom blowing 

12 passbys per hour 
of 6 car, rail transit train. 

20mph 

6 passbys per hour of 8 car, 
1-Loco commuter, 

throttle 6 at 50 mph 

Source: FT A, 1995 

URS 

Figure A-2. Typical Ldn Values 

Non-Transit 
Sources 

Small-town 
res. area 

Suburban res. area 

50 ft from parkway: 
1000 autos per hour daytime, 
100 autos per hour nighttime, 

40 mph 

50 ft from parkway: 
2000 autos per hour daytime, 
200 Butos per hour nlghttime, 

65 mph 

"Quiet" 
urban res, area 

"Very noisy" 
urban res. area 

Downtown 
city 

Ldn 

Transit 
Sources 
(AlIa! 50 feet) 

50 -F'----L..-"" 

2-car LRT. 25 mph 
Day: 4 per hour (avg) 
Night 1 per hour (avg) 

400C8r RRT. 25 mph 
20 per hour (avg) 

per hour (avg) 

8-ear. 
1 Loco commuter 

60 mph. 50 ft. with hom 
Day: 1 per hour (avg) 

8-car. 
1 Loco commuter ran 

eo mph 
Day: 1 per hour (avg) 

4-car RRT, 50 mph 
Day: 20 per hour (avg) 
Night 2 per hour (avg) 

Source: FT A, 1995 
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Figure A-3. Typical Levels of Ground-Borne Vibration 

Human/Structural Response VELOCITY Typical Sources 
LEVEL' (50 ft from source) 

Threshold, minor cosmetic damage - - Blasting from construction projects 
fragile buildings 

- Bulldozers and other heavy tracked 
Difficulty with tasks such as - construction equipment 

reading a VDT screen - Commuter rail, upper range 

Residential annoyance, Infrequent - - Rapid transit, upper range 
events (e.g. commuter rail) - Commuter rail, typical 

Residential annoyance, fraquent - - Bus or truck over bump 
events (e.g. rapid transit) - Rapid transit, typical 

Limit for vibration sensitive ---equipment. Appro><, threshold for --- Bus or truck, typical 
human perception of vibration 

--- Typical background vibration 

• RMS Vibration Velocity Level In WB relaUve to 10·6incheslsecond 

Source: FT A, 1995 

A·1.3 Insertion Loss 

The insertion loss (abbreviated IL) is a measure of the effectiveness of a sound barrier. It is the noise 

level reduction at a specific receiver due to construction of a noise barrier between the noise source (such 

as traffic) and the receiver. Generally, it is the net effect of the (noise) barrier attenuation and the loss of 

ground effects. 

A·1.4 Perception of Noise 

Evaluating differences between an existing and total predicted future noise environment assesses the 

potential responses of persons to changes in their noise environment. The following relationships of 
perception and response to quantifiable increases in long.term sound level are used as a basis for 

assessing potential effects of transit noise: 

• Except in a carefully controlled laboratory condition, a change of 1 dBA is very difficult to perceive. 

• In the outside environment, a 3 dBA change is considered perceptible. 
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• An increase of 5 dBA is considered readily perceptible and would generally result in a change in 
community response to its noise environment. 

• A 10 dBA increase is perceived as a doubling in loudness and would likely result in a widespread 
community response. 

A·2 Vibration 
Ground-borne vibration is a small, rapidly fluctuating motion transmitted through the ground. The 

strength of ground-borne vibration diminishes (or "attenuates") fairly rapidly over distance. Some soil 

types transmit vibration quite efficiently; other types (primarily "sandy" soils) do not. There are several 

basic measurement units commonly used to describe the intensity of ground vibration. The descriptors 

used by the Federal Transit Administration (FTA), one of the agencies which has thoroughly examined 

and set forth criteria and methodologies for community vibration analysis, are peak particle velocity, 

abbreviated PPV, in units of inches per second and the velocity decibel, abbreviated VdB. The velocity 

parameter (rather than acceleration or displacement) best correlates with human perception of vibration. 

Thus, the response of humans, buildings and sensitive equipment to vibration is described in this section 

in terms of the root-mean square (RMS) velocity level in VdB units relative to one micro-inch per second. 

As a point of reference, the average person can just barely perceive vibration velocity levels below 70 

V dB (typically in the vertical direction). 

A comparison of common ground-borne vibration levels is shown on Figure 2-3. Typical background 

vibration levels are between 50 and 60 V dB, whereas the levels for minor cosmetic damage to fragile 

buildings or blasting are generally 100 VdB. 

A·3 References 
United States Department of Labor, Occupational Safety and Health Administration, Office oflnfonnation. 

1980. Noise Control. Washington, DC. 

United States Department of Transportation, Federal Railroad Administration (FRA). December 1998. 
High-Speed Ground Transportation Noise and Vibration Impact Assessment, Final Draft. 

United States Department of Transportation, Federal Transit Administration (FTA). April 1995. Transil 
Noise and Vibration Impact Assessment. DOT-T-95-16. Prepared under contract by Harris, 
Miller, Miller and Hanson. Burlington, MA. 

United States Environmental Protection Agency (USEPA). 1971. Noisefrom Construction EqUipment and 
Operations, Building Equipment and Home Appliances. Prepared under contract by Bolt, Beranek & 
Newman, Boston, MA. Washington, DC. 
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List of Field Instrumentation 
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Appendix B LIST OF FIELD INSTRUMENTATION FOR JUNE 2005 
MEASUREMENTS 

Sound Level Meters 

• Larson-Davis Laboratories Model 820 Type 1 Sound Level Meter, Serial Number 0775 

• Bruel & Kjrer Model 2236 Type I Precision Integrating Sound Level Meter, Serial Number 
2015788 

Community Noise Analyzers 

• Metrosonics Model dB-308 Type 2 Sound Analyzer, Serial Number 2881 

• Metrosonics Model dB-308 Type 2 Sound Analyzer, Serial Number 3068 

Acoustical Calibrators 

• Metrosonics Model CL-304 Acoustical Calibrator, Serial Number 2551 

• Metrosonics Model CL-304 Acoustical Calibrator, Serial Number 3316 

• Bruel & Kjaer Model 4231 Sound Level Calibrator, Serial Number 1850301 

Meteorology Instrumentation 

• Mannix Model CMM 880 Digital ThermometerlHygrometer, Serial Number 8821784 

• Kestrel Model K3000 Pocket Weather Meter, Serial Number 359744 

• Sims Model DIC Digital Anemometer, Serial Number 95022 

• Maximum Model DIC Digital Anemometer 

Other Eq uipment 

• I OO-Foot Surveyor Tape Measures 

• Laptop Computer 

URS 
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Appendix C 

Instrument Calibration Certificates 



Certificate of Calibration and Conformance 
Certificate Number 2004-63864 

Instrument Model 820, Serial Number 0775, was calibrated on 11-09-2004. The 
instrument meets factory specifications per Procedure 00001.8160, 
ANSI S1.4 1983, IEC 651-Type 11979, and IEC 804-Type 11985. 

Instrument found to be in calibration as received: YES 
Date Calibrated: 11-09-2004 
Calibration due: 11-09-2006 

Calibration Standards Used 

MANUFACTURER 
Larson--i5avis~'--- --
LarSon-DavIS 

MODEL 
[OsiQGni2209 
'-PRM82S--

SERIAL NUMBER 
'058970103---

1302 

INTERVAL CAL DUE 
: 12 Months - iii04i:2<fo4 
. 12 Months- 0276372005 

Reference Standards are traceable to the National Institute of Standards and Technology (NIST) 

Calibration Environmental Conditions 

TRACEABILITY NO. 
200'3:54896 . 
-2'004:56474 

Temperature: 25 0 Centigrade Relative Humidity: 32 % 

Affirmations 

ThiS Certificate attests that this instrument has been calibrated under the stated conditions with Measurement and Test 
Equipment (M&TE) Standards traceable to the U.S. National Institute of Standards and Technology (NIST). All of the 
Measurement Standards have been calibrated to their manufacturers' specified accuracy I uncertainty. Evidence of 
traceability and accuracy is on file at Corporate Headquarters. An acceptable accuracy ratio between the Standard(s) and 
the item calibrated has been maintained, This instrument meets or exceeds the manufacturer's published specification 
unless noted, 

This calibration complies with the requirements of ISO 17025 and ANSI Z540. The collective uncertainty of the 
Measurement Standard used does not exceed 25% of the applicable tolerance for each characteristic calibrated unless 
otherwise noted< 

The results documented in this certificate relate only to the item(s} calibrated or tested. A one year calibration is 
recommended, however calibration interval assignment and adjustment are the responsibility of the end user. This 
certificate may not be reproduced, except in full, without the written approval of the issuer. 

"AS RECEIVED" data same as shipped data. 

Larson Davis 

Signed:_~~ 
Technician: Keith Driskill 

A PCB GROU P CO. 

Larson Davis, Inc. is an ISO 9001-2000 Registered Company 

1681 West 820 North' Provo. UT 84601 U.S.A. • 801 .375.Q177 • Fax, 801.375.0182 • www.larsondavis.com 



CERTIFICATE OF CONFORMANCE 
# 13315-1 

FOR BRUEL & KJJER INTEGRATING 
SOUND LEVEL METER 

Model 2236 

With Microphone Mode14188 
Customer: URS Corporation 

Santa Ana, CA 92705 

Serial No. 2015788 
IDNo. NIA 
Serial No, 1740589 
P,O, # Verbal 

was tested and met factory specifications 
according to the Referenced Test Procedure 

on 24 May, 2005 BY HAROLD LYNCH 
Service Manager 

As received condition: Within Specification, 
Re-calibration due on: 24 May, 2007 

------------------~ Certified References* 
Mfg, ~ Serial No, Date Due ----
B&K 2636 1324114 15 JUt 2005 
B&K 1049 1464545 29 JUL 2005 
liP 34401 A MY41031678 22 JUt 2005 
HP 3458A 2823AI7713 15 JUL 2005 
HP 34970A CRNOO1301 29 JAN 2006 
B&K 4226 1774068 31 MAR 2006 
B&K 4231 1770857 19 JUL 2005 
Performed in Compliance with ANSI, NCSL Z-540-1 (which also covers MIL SID 45662A) 
and ISO 17025, ISO 9001 :2000 Certification NQA No, 11252 
*Referenccs are traceable to NIST (National1nstitllte of Standards and Technology), 

Note: For calibration data see enclosed pages, 
The data represent both "as found" and "as left" 
Reference Test Procedure: ACCT Procedure 2236 Ver. 1.3 

Brile! & Kjrer Factory Service instructions: 2236 Rev, Apr. 1')35 

Temperature 
23°C 

Relative Humidity 
37% 

Barometric Pressure 
985.58 bPa 

Note,' This calibration report shall not be reproduced, except in full, without 'Fritfell cOt/sem hy Odin Afefrotogy, Inc.. 

Sigtled:~~ 
Nt/< 'ODIN METROLOGY, INC. 

CAUHHAT!O!'i Of BReEL & KJ.4:R J?iSTRtilVtENTS 
3533 OLD CON£JO ROAD; SUITE 125 THOtsSAND OAK>; CA 91321} 

PHO~E: (805) 315..0830 fAX: (805) 375~040S 



Customer 

Report # 

URS CORPORATION 

31623-4 

Excalibur Engineering 
11 Musick 

INine. CA 92618 

Phone: (949) 454-6603 

Fax: (949) 454-6642 

Certificate Of Calibration 
Dept. NIA 

Bar Code # 

Date Received THURSDAY. MARCH 18. 2004 P.O. # CREDIT CARD 

Manufacturer METROSONIC 

Model # DB308 

Description DOSIMETER 

Date Calibrated 312312004 

Maintenance Procedure 4226 

Temperature 22 0 C 

Accuracy ANSI TYPE 2 

Received In Tolerance 

Remarks 

Returned In Tolerance 
Remarks 

10# 

878 

610 

Manufacturer 

BRUEL & KJAER 

BRUEL & KJAER 

Calibration Due Date 312312006 

Humidity 50 % 

Model # 

4226 

4228 

DeSCription 

SLM CALIBRATOR 

PISTONPHONE 

Serial # 

Asset # 

2881 

WCC-2 

Calibration Interval 24 

Calibration Performed By 21 

Cycle Calibration Expires 

12 1012412004 

12 611112004 

Excalibur Engineering, Inc. certifies that the instrument specified above meets the manufactUrer's specifications and has been calibrated using 

Standards and instruments also listed above whose accuracies are traceable to the National Institute of Standards and Technology(N!ST), 

and the calibration systems and records are in compliance to ISO·10012 and ANSI 2540-1-1994. 

This certificate/report shall not be reproduced With~itten approval of Excalibur Engineering, Inc. 

"'~ itEQA ~~ 4 MAR 232004 ________ _ 
APpro~ ., 

Excalibut Engine~ring is Rol liable for any damag~ cOD5~qutnces or IIDy rtmwy regarding this etrtifieation with tht ueeptioll of the (JIJibrnlion within 30 dllylt Page /I: 1 



Excalibur Engineering 
11 Musick 

Irvine, CA 92618 

Phone: (949) 454-6603 

Fax: (949) 454-6642 

Certificate Of Calibration 

Dept. N/A Customer 

Report # 

URS CORPORATION 

31623-5 BarCode # 

Date Received THURSDAY, MARCH 18, 2004 

Manufacturer METROSONIC 

Model # DB308 

Description DOSIMETER 

Date Calibrated 3/2312004 

Maintenance Procedure 4226 

Temperature 22 ~ C 

Accuracy ANSI TYPE 2 

Received In Tolerance 

Remarks 

Returned In Tolerance 

Remarks 

10# 

878 

610 

Manufacturer 

BRUEL & KJAER 

BRUEL & KJAER 

Calibration Due Date 312312006 

Humidity 50 % 

Model # 

4226 

4228 

Description 

SLM CALIBRATOR 

PISTONPHONE 

P.O. # CREDIT CARD 

Serial # 3068 

Asset # WCC-3 

Calibration Interval 24 

Calibration Performed By 21 

Cycle Calibration Expires 

12 10/24/2004 

12 6/11/2004 

Excalibur Engineering, Inc. certifies that the instrument specified above meets the manufacturer's specifications and has been calibrated using 

Standards and instruments also listed above whose accuracies are traceable to the National Institute of Standards and Techno!ogy(NIST), 

and the calibration systems and records are in compliance to 150-10012 and ANSI Z540-1-1994. 

This certificatefreport shall not be reproduced without written approval of Excalibur Engineering, inc< 

~2 APprov~ 
f€ijj MAR 2 3 2004 

El:<:;!I;biEl' Engineering is not liable for IIny damages, conllequeucu or any remedy regarding thh tertification with Ihe euepti(;n of the ..alibration within 30 days Page#; I 



Excalibur Engineering 
11 Musick 

Irvine, CA 92618 

Phone: (949) 454-6603 

Fax: (949) 454-6642 

Certificate Of Calibration 

Customer URS CORPORATION Dept. NIA 

Report # 36856-2 BarCode # 

Date Received WEDNESDAY, MARCH 2, 2005 P,O,# 01158213,00061 

Manufacturer METROSONIC Serial # 2551 

Model # CL304 Asset # NAN 

Description ACOUS.CALl8RATOR 

Date Calibrated 31412005 Calibration Due Date 314/2006 Calibration Interval 12 

Maintenance Procedure 1211 

Temperature 22 Q C 

Accuracy ±.3dB 

Received In Tolerance 
Remarks SEE ATTACHED DATA 

Returned In Tolerance 

Remarks 

10# Manufacturer 

043 BRUEL & KJAER 

051 BRUEL & KJAER 

610 BRUEL & KJAER 

713 FLUKE 

938 AGILENT 

949 BRUEL & KJAER 

Humidity 47 % Calibration Performed By 21 

Model # Description Calibration Expires 

4190 MICROPHONE 3/2212005 

2639 PREAMPLIFIER 1/1312006 

4228 PISTONPHONE 911312005 

8920A TRUE RMS VOLTMETER 7/10/2005 

89038 AUDIO ANALYZER 11312006 

2636 MEASURING AMPLIFIER 121312005 

Excalibur Engineering. Inc. certifies that the instrument specified above meets the manufactruer's specifications and has been calibrated using 

Standards and instruments also listed above whose accuracies are traceable to the Natlonallnstitute of Standards and Technlogy(NIST), 

and the calibration systems and records are in compliance to ISO-10012 and ANSI Z540-1-1994. 

This certificate/report shall not be reproduced without written approval of Excal!bur Engineering, Inc. 

~ fEEQA -APprrlt~?-d? e I MAR 4. 2005 

ExeaUbu.r Engineering is. not liable illr any daw.!Iges. 1::Dn$«lUellCl!S Dr allY ~emedy regarding Ibis I:ertl.fiation with the e)(c~pt1on .. rthe aUbratinn within 30 days Page#. ! 



Excalibur Engineering 
11 Musick 

Irvine, CA 92618 

Phone: (949) 454-6603 

Fax: (949) 454-6642 

Certificate Of Calibration 

Customer URS CORPORATION Dept. N/A 

Report # 36856-1 Bar Code # 
Date Received WEDNESDAY, MARCH 2, 2005 P.O. # 01158213.00061 

Manufacturer METROSONIC Serial # 3316 

Model # CL304 Asset # NAN 

Description ACOUS.CALIBRATOR 

Date Calibrated 3/4/2005 Calibration Due Date 3/4/2006 Calibration Interval 12 

Maintenance Procedure 1211 

Temperature 22 ~ C 

Accuracy ±.3dS 

Received In Tolerance 
Remarks SEE ATTACHED DATA 

Returned In Tolerance 

Remarks 

10# Manufacturer 

043 BRUEL & KJAER 

051 BRUEL & KJAER 

610 BRUEL & KJAER 

713 FLUKE 

938 AGILENT 

949 BRUEL & KJAER 

Humidity 48 % 

Model # 

4190 

2639 

4228 

8920A 

8903B 

2636 

Calibration Performed By 21 

Description Calibration Expires 

MICROPHONE 312212005 

PREAMPLIFIER 1113/2006 

PISTDNPHDNE 9/13/2005 

TRUE RMS VOLTMETER 7/10/2005 

AUDIO ANALYZER 1/3/2006 

MEASURING AMPLIFIER 1213/2005 

Excalibur Engineering, Inc. certifies that the instrument specified above meets the manufactruer's specifications and has been calibrated using 

Standards and instruments also listed above whose accuracies are traceable to the National Institute of Standards and Technlogy(N!ST), 

and the calibration systems and records are in compliance to ISO-10012 and ANSI Z540~1-1994. 

ThIS;P~" nO~~:lprodUced without written approval of Excahbur Engmeerlng, Jnc 

I . I" a MAR ..4.2llil.5~ __ ~_~ ~ ~ __ ~ 
A ved 

Euallbllr Engln«rtng is not liable for any damages. consequen"l'S or allY remedy regarding tnu urtificatioll with the ex~.eption orthe calibration within 30 days Page #: I 



CERTIFICATE OF CALIBRATION 
FOR BROEL & KJtER 

Sound Level Calibrator Type 4231 

The Sound Pressure Level has been 
measured by comparison with Standard 
Reference Pistonphone. 

Type 4220 serial No. 1048473 and 
Type 4220 serial No.1 048795 

Calibrated by: TS (1lRO'" KJ-'E., 
Date of calibration: 02 AUG 2004 
Re-calibration due: 02 AUG 2005 

CONDITION OF TEST 

Ambient Ptessure: 
Temperature 
Relative Hwnidity 
Date of Calibration 
Re-calibration due on 

993.37 hPa 
23° C 
44 % 
07 MAR 2005 
07 MAR 2006 

Calibration procedure: Bruel & Kjarr 4231, Rev. 15 DEC 2004 

UNCERTAlNTY OF MEASUREMENT: 
A: Estimated Uncertainty of comparison:+/-O.09 dB 

at 99 % Confidence Level 
B: Estimated Uncertainty ofRe!. 4220: +/~O.09 dB 

at 99 % Confidence Level 
c: Total Uncertainty: 0.13 dB (calculated as the 

Square root of the summed squares ofa and b) 

at 99 % Confidence Level 

Performed on a test system which operates in 
compliance with ANSI! NCSL Z540-1(also covering MIL STD 45662A), 

ISO 17025. and ISO 9001:2000 Certification NQA No. 11252. 
Reference standards pistonphones calibrated traceable to NIST 
with, NIST test no.822126865S"'()3, D1192 

Calibration performed by:~..-/ / 
Harold Lyncb, Service Manager ~ 

The calibrator type 

Serial number 
IDnumber 

4231 

1850301 
N/A 

has been found to be within the specifications 
listed below. 
Sound Pressure Level produced in the coupler 
terminated by a loading volume of 1.333 cm3: 

Level step: 
Frequency: 

94.0 dB ± 0.2 dB 
SPL increase or. 20 dB ±. 0.1 dB 

1000 Hz ± 0.1 % 
Distortion: 

For: URS Corporation 
Santa Ana, CA 92705 

Certificate: 13097~1 PO #: Letter 

PERFORMANCE AS RECEIVED: 

Frequency 999." Hz 

SPL 93.97 dB 

SPL+20dB 114.04 dB 
Distortion (at 94 dB) +0.3 % 
Battery voltage 1.4 Volt 

Was frequency and SPL adjusted for improvement? No! 
Was battery replaced with new alkaline type? Yes! 

FINAL PERFORMANCE, 
Frequency 999.8 

SPL 93.97 
SPL + 20 dB 114.04 
Distortion (at 94 dB) +0.3 

Hz 

dB 
dB 

% 

Note: This calibrator was within Mfg. Specifications 
as received. 

ODIN METROLOGY, INC. 
CALIBRATION OF BRilEL & KJ}ER INSTRUMENTS 
3533 OLD CONEJO ROAD, SUITE # 125 

THOUSAND OAKS. CA 91320 
PHONE: (80S) 375-0830 FAX: (805) 375-0405 

Page 1 of 2 
Note: This calibrafion report shall not be reproduced, except in full, Wilho/ll written consent lJy Odin Metrology. Inc.. 
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Appendix D 

Noise Field Measurement Data Sheets 



FIELD NOISE MEASUREMENT DATA 

UkS 

o u 

1EMP: +'6 'F HUMIDITY: 3"\ %R.H. WIND: CALM lJGHT MODERA~~AR:lAlnli) 
WlNDSPEED: "3 -- (c MPH DIR: N NE E SE S SW @NW STEADY GUSTY ! 
SKY: OVRCST PARTIN CLOUDY@AR)SUNNY FOG RAIN Other: 

~IN~S~TR~IJMENT~~:1~~>i?~~u~?i-:J~£~'~-:S2o~g[~!Yr~E:~1~(£)~;;~SERIAL~~#:=~'1..~e~8~/E~i.v~C~C -~1.,~. :~ 
CALIBRATOR: J,)letra ~\~ a;C2+ SERIAL#=-: _~ '7 Lf"Lt-r' ___ -,""-__ -l 
CALIBRATION CHECK: PRE-TEST iO~. 0 dBA SPL POST·TEST!D 1;0 dBA SPL WINDSCREEN 1 
SETTlNrm:;~ClIj9@> FAST FRONTAL~ § oTHER:, _____ _ 
Rec# -~ \v+' 

--: iil-:-; ; L .. [[.1, L_,Q2,:, , L.....<'-I~ ,L,. '-I::' , L,.'-Iq ,L"SS-
: M-r1-v,"L,. ,Ln..e.11 3~:L ,L,. , L,. ,1.,,'-_---' ___ _ 
:1 : L.. ' L.... !tIt/tt, L..... , L,. , L,. , L,,'--_--' ___ _ 

__ . ___ --': L.. ' Ln., , L.... , L,. , L,. , L,,'--_--' ____ _ 

j 
.J! 

j 
:w -I I ~hVf"' be hi 'JA 

PRIMARY SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL( AMBlENj)OTHER: 
ROADWAYTYPE: ______________________________________ ~ 

COUNT DURATION: -MINUTE SPEED (mph) 112 COUNT: SPEED (mph) .. 
NB IEB I SB IWB NBEB/SBWB NB IEB I SB IWB NBEB/SBWB ~ 

__ 1_- _____ 1___ ___1__ ~ 

__ 1__ _ ___ 1___ __1__ ,5 
AUTOS: I 
MED. TRUCKS: I 
HVYTRUCKS: I __ 1_- ____ 1___ __1___] 

-_1_- ___ 1--_ __1__:3 
__ 1_- _____ 1___ I. 

BUSES: I 
MOTORCYCLES: I 

SPEED EST1MA1'ED BY: RADAR I DRIVING J OBSERVER j 
OTHER NOISE SOURCES: ~AlRCRAFT O~~GLEAVE0 <listantBARKlNG DOGS I~ 

<lis""" CIHLDREN PLAYING I <listant TRAFFl~tant LANDSCAPING I <lis""" TRAINS 

OTHER: 

TERRAIN: HARD ~D FLAT OTHER:'--_______________________ ~ 
PHOTOS: .", 
OTIlERC~O~~~~~/SKE~~T~CH~:---------------------------------4 

,g 
~ 

............. ~ 

" 



FIELD NOISE MEASUREMENT DATA 

URS Job # '2.. q'161"f*" 'ZOOdb 

PRIMARY SQ)JRCE: 

WlND: CALM LIGHT 
E SE S SW@NW STEADY GUSTY 

SUNNY FOG RAIN Other: 

~L... ,L,.,. 
,Lot , Lot , Lt. 

L,.,i61'.'8' , L,.,. ,Lot , Lot , L 1• 

LJC~> ,L., ,L,.,. ,Lot ,Lot , L tt 

C • AIRCRAFT 

ROADWAYTYP'~~~~~~~;;~~~~~~~~~==~ ________________________ ~ 
COUNT DURATIO~iN: -MINUTE D (mpb) COUNT: SPEED (mpb) 

rEB I SB/WB ~.!tEBIISBWB N1I/EBI SB/WB 
AUTOS: ( 1___ r::::J- � ____ _ 

N1IEB/SBWB 
I ----MED, TRUCKS: 1 ___ __ 1__ I I ----HVYTRUCKS: 1 _____ I __ I ----

BUSES: 1+= I -_1-- I 
MOTORCYCLES: I I 1==-__ 

SPREDESTIMATEDBY: RADAR I DRIVING J OBSERVER 

I ----
I 

~=~~~;!.!~~~~ur:-STI..IN~!.'!G~LEA~VE~S~ rusmntBARKING DOGS I BIRDS 

OTllllR 

TERRAlN~~~SOFT MIXED FLAT OTHER:,-' ---------------------1 
PHOTOS: 
OTHERLOO~~~~~S~/~SKE~=T~CH~:---------------------------~ 

~ 
.a 
~ 
i 
~ 
i 
" 



FIELD NOISE MEASUREMENT DATA 

UkS Project: Vev\i ce (oce£: \<\C\..\ \0, Job # '2. '1'10!1-'10, 'L<:>OCb 

TEMP: 1if OF IDJMIDIIY: l{1 %RH. WIND: '/UG~ MODERATE VARIABLE 
WlNDSPEED: 3~'-t MPH ,;? ~, ~;"E SE S SW W NW STEADY GUSTY ! 
SKY: OVRCST PARTLY CLOUD t CLEAR;.sUNNY FOG RAIN Other: 

PRIMARY SOL'RCE: TRAFFIC. ,AIRCRAFT RAIL INDUSTRIAL(AM:a~ OTHER: 
ROADWAY TYPE: -'1'c...:.!Cltlit" .... :-=r"" _____________________ -I 

COUNT DURATION: -MINUTE.! SPEED (mph) #2 COUNT: SPEED (mph) " 
NB IEB I SB IWB NBEB/SBWB NB IEB I SB IWB NBEB/SBWB ~ 

!AUTOS: I __ 1__ I __ 1__ IS 
MED. TRUCKS: __ 1__ 1___ __1__ Il 
HVYTRUCKS: I __ 1__ I __ 1__ 1 
~USES: I __ 1__ I __ 1__ ~ 
MOTORCYCLES: I I I I 

DES Y: RADAlt / DIUV1NG I OBSERVElt -- j 
OTIlERNO~SOURCES:\.v.tantAlRCltAFt ~~/RIJSTLING LEAVES / distantBARKING~ c.. dis,':" C~REN P".LAYlN.-9"/ ~TRAFFI9 dW>wI LAl'mSCAPING / distant TRAINS 
OTHER: rr-;;1 U'v. VI / 

TERRAIN: .... m SOF~FLAT OTHER:'--___________________ --l 
PHOTOS:)< ~-
OTHERC~O~MMENT~~~S~/~SroKE~T~CH~:---------------------------------------------------~ 

···························.................I •. · ••••• ~ •.•• 
d 

• J: 

W, ........ ··T~ ••• ~t2F 
1·······(l~· •• ·m ........... '--.mm·.:Stcec;.J 
CI .... -- ..... _.:;.:, .• ". 

. .............•.............••••..•.•.•..•..•••••.••..• · .• T ..•. · •. ··•· ••• · •• ·j······ 

. 
......... , ... 

.................... , ..... - .. 
......... , .................. ; ... . 

... ~." .. 



FIELD NOISE MEASUREMENT DATA 

Job# 2.9'1017::)0, 2c()oo 

El 

TEMP: -:rLj of HUMIDITY:~%RH. WIND:~GHT MODERATE VARIABLE • 
WlNDSPEBD: "3-'1 MPH DIR: ri NE E SE SSW ~ STEADY GUSTY ~ 

~SKY~:~O~VR~CS;;T~P~~~TL~Y~CLO~3UD~Y~~~~~RJ~~;;;;~F;O~G~aMN;;~0llirr.~;.~~~~~~~~~~====~~ 
INSTRUMENT: D522012 TYPE: W SERIAL#: \JCL:::.'%. nollg-.) 
CALIBRATOR: C! L ;'Q-'4" SERIAL#: '2.,:):'-1 

CALlBRATION~K: PRE-TEST lOt q dBASPL~T JClI."f{ dBASPL WlNDSCREEN)2. 

SE~S~~_WEIGBI ~').AST FRONTAL THER: ______ _ 
~ •• 21uration --L/-_. 

: : L.. ' L.. , Lm. , L,. , L.. , L",-_-, ____ _ 

__ -:ttm. L.. ' L.. , Lm. , L,. , L,. , 1.,''-_-' ___ _ 
__ :Ie!. 1:\'1: ~5: L .. U>b3= ,L..'I'1.' ,L.... , L,. 't'Z.. ,L,. $"'I ,L"o.:tttw---, ___ _ 
__ ' L.., L.., , Lm. , L,. , L,._--" L", __ -, ____ _ 

COMMENTS: 

PRlMARYSOURCE: ~ AIRCRAFT RAIL INDUSTR~ 'lA(THER: 
ROADWAYTYPE: '''<1. / --1--/( 

COUNT DURATION! -MINUTE SPEED (mph) #2 COUNT: 
NB IEB I SB IWB NBEB/~B.JYB NB IEB I SB IWB 

AUTOS: I 51!? 1.25:.. 1 __ _ 
MED, TRUCKS: I __ 1__ 1 __ _ 
HVYTRUCKS: I __ 1__ 1 __ _ 

SPEED (mph) 
NBEB/SBWB 
__1_-
__I_-

I 
BUSES: __ 1__ I __ I __ 
MOTORCYCLES: __ 1__ I I 

sP1lED ESTlMATED~: RADAR J DRIVING I OBSERVl:R --

OTHER NOISE SOURCES:Z;tantAIRCRAFT: ~G LEA~ dis1anlBARKlNG DOGS~D 
distantCBD..DRENPLAS:ThG i di!mru C/diStalitLAND~ING / distantTRAINS 

OTIlER; 

TERRAIN: HAJID SOFT~ FLAT OTBER:=--_________________ --l 
PHOTOS: V OTHERCO~~~~~S~/SKE~~T~CH~:--------------------------------~ 

' ................ ~ .. ' .. . 

.............. , ............. " .......... " ....... " ... . 

::::::::::::::::::::::. ···········J'.::::::::::::::::::i::::"·· 
: ................... ~ ... '" .. . j .................. L .. 

.·H ... _ ... .; ......... " ....... , ... .. 

....... -....... , .. 
. .. ........ , .............. -.. , .. " ..... ,. ... -... ,. 



FIELD NOISE MEASUREMENT DATA 

SITE IDENTIFICATION: ST- \ OBSERVER(s): \J o..c.\c ~MJ lc
STARTDATE&TIME:§ 0/'6105 1:):3~NDDATE&TIME: I';:.)r.,.. LP/'9:;{ci) 
ADDRESS: r ... ,k ,,,- \..n-f r.1,:>",T-\-, ,Ali c",t", De\ M"", 

./ '-' 

TEMP: ;J.'\.O·F H\.JMIDIIY: 'H. ~%RH. WIND: CALM~GHVMODERATE VARIABLE b 

~ WINDSPEED: 0 - 'i MFH D~~' NE E SE S SW W NW STEADY GUSTY '" 

~S~KY~:O~VR~CS~T~~P~AR~TL~Y~CLO~~UD~Y~~'~~~~S~UNNY~~~F~O~G~RAJN~~~Ofurr.~~'========;;================:d~ 
INSTRUMENT: l",r~""" VA.";:> 1\A@e.\ '6;;(.OTYP~ SERIAL#,!J: ()-=',=:f..L.-,::t~£? ______ --I 
CAlJBRATOR: c.( 30 <j '~SERIAL #!..: ':::?--L "'\L""-(.; ___ ~~ __ --l 

CALIBRATION CHECK: PRE-TEST t22 . 0 dBA SPL P<l~!:'!EST /#2... .. dBA SPL WINDSCREEN 6: 
SETIlN~wiIGH~AST FRONTAICRANDo~ANsJ;::bTHER:, _______ _ 
RJ::c# Duration _ 

,r:Ju : /15", .. ,,: L .. ~f'.0>. L.-J50 . 9; L.. -1b,%,. L.o .?'5,<!n,.?1·.<'. 1". &'P.1-; ___ _ 
,,-:So =- : L.., L.-, • L.. • L.o • L.o • L lO, __ -, ___ _ I 

.J! 
__ L.., Lv-. , L.. , L.o • L,. , 1" .... __ -' ____ _ 
__ : L.., L.-, , L.... , L.o ' L.. , 1" .... __ -' ____ _ I 
COMMENTS: 

PRIMARY SOURCE: ~ AIRCRAFT RAIL INDUSTRIAL AMBIENT OTHER: 
ROADWAY TYPE: d- IC<..V\f' \.A.V\d;v;Ap~ 

COUNT DURATIONi.:::i; -~ SPEED (mph) #l COUNT: SPEED (mph) a 
~ IEB I B IWB NBEB/SBWB NB IEB I SB IWB NBEB/SBWB ~ 

AUTOS: ("'.:r I O~ 7:;,5'/~ I __ ,__ 0 

MED.TRUCKS: ,t __ ,__, __ ,__ ~ 
HVYTRUCKS: , __ ,__, __ ,__ ] 
BUSES: , , , ,~ 

MOTORCYCLES: 4 , ;2. _,,== , ~,== 
SPEED EsTIMATED BY: RADAR I DlUVING I ~ J 

OTHER NOISE SOURCES: c§§t AIRCRAFT o_X6TLING LEAVESY distant BARKING DOGS ,~ 
distant CHILDREN PLAYING 'distant TRAFFIC ~ LANDSCAPING) distant TRAINS 

OTHER: 

TERRAIN:OL.l>~J.nFT MIXED FLAT OTHER: 
PHOTas:~ ~------------------------------------4 

L'70'~:f:'? ,mmmm"."""mmlu ! 
(",':,-"1 ••• ',u,',',',.'.',',' ••••• ',',',,','j"u , 'u, uu, ',.',.'.', •• ','.' .• ,'.'",.u,'.',.'"'l.,, "",','"'u,, ,.u'u'uuuuuuuuu:u,«u UUUU u'CUU ,u.««u,.'«u' ',',',',',',',',,',',',',', .. ~ • _ •• , •.••...........•• , ............... '" ..... ~ •••.••• " ....... , .... } w 

=,;:=.;::::::::!::=~,~ .. "'""'~~,,"":::::"«==. "" V;,;;;;;;:1)i2ITiiJl'li:it' ... '., ,~ 

,.,~.,.ti~jt-:~±~~ ~~~ . ".'.'.'.' .. ,',".' .•.. ' .. ",.,',',.,',',' ••.• ".','.',',',',',,".' .••••. ,', ... ".' .•. ,'.'.',',' ..•••.•• ,','.',',.'." •. '.',.',.','.',','.",",',','.',.' .•. '.' •• ,',".' ••.• '"." •.•. ,. ......... .........: .......... 'r 
... , ..•• , •••••. ', .••• , ••• , .... ~~<,i~"" .•.• C§ •.•• ~ •.• ,., •. ~~.','-,,',., ... , ....• ·z?qf~t . . '" .......... \.1.,',), .... ,', ... "., .. , p ;;;... .. ,C..L,· 

I.~.~ ... ·,.·" .. , ............................................... , ..... · ....... ~r~L ................................ ,.] ....•.•••..•.• // 

0 ........... ' OMMENTS' SKETCH: 

> ,.,<'114-4'':;-7701 



FIELD NOISE MEASUREMENT DATA 

UkS Project: _-<-I1..::"-,-"",-.'_,-,----=_M_,,_,,,,",, __ , -,M-..:..A_' ,0 ___ _ 

TEMP: toY • F HUMIDITY: ti4 % RH. WIND: CALM. LIGHT\BODERATEI VARIABLE 
WINDSPBBD: :1 -, MPH D!R; N NE E SE S SW ®NW is'fEAnv'' GUSTY 
SKY: OVRCST PARTLY CLOUDY ~~tlNNY] FOG RAIN Other: 

INSTRUMENT: f6..."...1L 'L2 ?,lp TYPE:ffil SERIAL#::...' '-T2",,0;i;:IS::::?""~~ ______ --l 
CALIBRATOR: (£-1( Cj23J SERlAL#:.., -,l",·'6~'~.L::Oo::.-y,,-=--,'I __ -,-___ ---l 
CALlBRATIONCHECK: PRE-TEST 9'1,0 dBASPL POST-TESTq'1.v dBASPLWlNDSCREENk 

SETTINGS:~-WEICBn:D~ FAST FRONTACLRANDOM~ OTRER:. ______ _ 

~ ~ Duration _ " 
1£)'· ",\') CD '15-.i'L , L .. Io1.15', L..,,8"t'.-L, L .... LfZ}'f ,L,. ~v;v , L .. ,>0.7/ , L,,[p'1.:> , __ _ 

__ L.., L.." , L.... , L,. , 1.,. • L,,"-_--' ___ _ 
__ L... L- , L.... , L,. , L.. , L, .... __ -' ____ _ 

__ L... L.." , L.... , L,. , 1.,. • L,,'-_--' ___ _ 

COMMENTS: 

u 

PRIMARY SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL~NT] OTHER: 
ROADWAYTYPE:~==-,-_-,--,-____________________ ---l 

COUNT DUAATION: -MINUTE SPEED (mph) #l COUNT: SPEED (mph) " 
.\,<ll't d'if) NB I EB I SD ($§ NB ED I SD WB NB I EB I SD I WB NB ED I SB WB ~ 

IAtl'IFOSr.I')a.l~\..;1 ':lH±ffit -'-- --_ '--- __ ,__ a 
MED. TRUCKS: 'II __ ,__ _ ___ ,___ __'__'= 
HVYTRUCKS: , __ ,__, __ ,__ i 

<;.\.'oJ-", BUSES: I \1 _,__, ,~ 
"v MOTORCYCLES:' , , --,-- " 

SPEEDllSTIMA"TiiDBy, RADAR 1 D1IIVING 1 OBSEllVEll v;e;J< 0,,1 yVlpr-l! +",J;.,c --. j 
OTIlERNOISESOURCES: distantAlRCRAFr overllead I RUSTLING LEAVES I distantBARKINGDOGS I DIRDS/~""e~ "Pik- ,1,'.,1 

dis..", CIIlJ.DREN PLATING I dis..", TRAFFIC I distant LANDSCAPIJ'lG-1 distant:fRAlNS i) • ,I -r b 10=- [y. 

OTHER: \ J; ",1,\>..)(:1<"', ~ LAx (\'.-u",·(i-=t''i46\.-f OlX'e" r.1Ly-/..f., 10;/£,4"-'>. ~.0;7tQ P"-:s,;:-
~4:: 

TmUVUN: ~D FLATOTHER:'--___________________ --1 

PHOTGS:~A~iJ,~lo~~~~~------------------------~ 
OTHER COMMENTS' SKETCH, f;; - '6' ...... .... . . ............. ..............L=~E f ........ ·-~~~e!ITym 

-~ ·1 
: ................. :.. . .......................... -.t .... : ............... L ......... , ............. - .. i::!I 

.......................................................... uLu .... mu,---==..G~.rllc!5&?"'1c;,1f ............... i 
; :: ...!j 

I..~ji ·~T~,)."o,;~"l~,.i~.( .••.•.• ~ .•.•. ' .•.. /.@ .•.••• , •. ' .••.•..•. p .••.•.. ~ .••. · .. f."' I,': . ! 
i .. _,V\ I j/ . . .....................• ).,."" ............. 1.. .. 

"".?v lOAS<rf~~ 'Ul .. ~~ 'f'" J '" . faX 

r COfl~> ~ 



FIELD NOISE MEASUREMENT DATA 

OkS 
SITE IDENTIFICATION: ;;; \ - -:7 OBSERVER(s): VcW.~ 9t Mile '€--
STARTDATE&TIiim:(,-%-ot; @ ICi-rENDDATE&TIME: lp 'C oS ~ II:"'" 
ADDRESS: Mee +rf'111 sf- r<l OoI1:{, 04"",/IJ,:';+< \1,1 v11c~ 

PRIMARY SOURCE: ~Cp'CRAFT ~ {INDUSTRIAL AMBIENT OTHER: 
ROADWAY TY 1"": .. oJ.. l ",-v-B K~ cJ. 

SPEED (mph) 
NBEB/SBWB 
__I_-

COUNT DURATION~: -~ SPEED (mph) #2 COUNT: 
IEB II'@Y/WB NBEB/SBWB NB IEB 1 SB IWB 

AUTOS: I A I 12, ! __ 1__ 1 __ _ 
MED, TRUCKS: 1 __ 1__ 1 __ _ __1_-
HVYTRUCKS: 1 __ 1__ 1 __ _ __1_-
BUSES: 1_.--_ __1__ _ ___ 1 __ _ 

MOTORCYCLES: a.. 1--=:=-== I~§~~~~~~I ~E=~_ SPEED ESTIMATED BY: RADAR I DJUVING 

OTIlERNOISE SOURCES: (dis"""AlRCRAFT ov.rb •• d~.STLING LEAVES) ~Aru.rnG DOGj)B!RDS 
dismm CHILDREN PLAYING I dis""" C / distJmt LANDSCAP~""" TRAiNs 

__1_-
I 

OTHER: 

TERRAIN: r.;A1'~ SOFT MIXED 
PHOTOS: X-
OTIIER 

FLAT OTHER:~-_____________________ -1 

S/SKETCH: 

~ 
I 
~ 

!i 

~ 
~ 
'" 

i ~ 
•••••••••••••••• >0 •• ; ....... ". ••• • •••• • ............... ~. 

. . 

.............. ,. 

····························L' I 
._ .... __ ......... , ::::::::::::::::::I::::::::::::":···::::i::::::::.::'·· 

...... __ .' ... _ ...... . __ .... L" ............ ... .L .............. ) ... . 

: ....... '--_ ... . 



FIELD NOISE MEASUREMENT DATA 

UkS Job # 

TEMP:>tL OF HUMIDITY: % %RH. WIND: CALM5UGHTJMODERATE VARIABLE ~ 
WINDSPEED: lj -lJi MPH DlR N NE E SE S SW @NW I!TEADY) GUSTY ~ 

~SKY;;~: O;VR;;CS~T~;PAR~;TL;Y?CLO~~UD~Y:::§~~~~)S~UNNY~~l~F~O~G~RAIN~~;Oth;;er.;.=~~~=:::::::::=======~ 
INSTRUMENT: b .... t. '27..% TYPE\!) 1 SERIAL#:,--:,:A:;;O;;"I,,"5r~';i!.,.-~ _____ -l 
CAlJBRATOR: (k..>..- t:- L(2:1 ( SERIAL #:'---4I?>5"'-L. D=....::::,2>"'-'I'--______ -I 
CALIBRATION CHECK: PRE-TEST 9"1. 0 elBA SPL POST-TEST ql-L I elBA SPL WINDSCREEN.J::: 

SETTINGS~IGHTiij~ FAST FRONTAL~ID ~OTHER: ______ _ 
Rec # Duration ' 

Iv.iS" 1-.: 6, q.1.. : rJ 9U( , L..3:7. 'i L.... '12):1, L.. Yl,. b, L .. 5 6 ,b , LlOLP S. (', __ _ 
__ L.., L..x , L.... , L.. ' L,. , L •• ~_-, ___ _ 
__ L.., L..x , L.... , L.. ' L,. , L •• , __ -, ___ _ 
__ L.., L..x , L.... , L.. , L,. , L .. , __ --' ___ _ 

COMMENTS: 

PRIMARY SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL ~ OTHER: 
ROADWAYTYPE:~~~_~~~ _____ ~~ ____________ ~ 

COUNT DURATION: -MINUTE SPEED (mph) #l COUNT: SPEED (mph) .. 
NB IEB I SB IWB NBEB/SBWB NB IEB I SB IWB NBEB/SBWB ~ 

..j-qk~ All'IOS,),);J)1J &r 1..ft1!/II _1_- I __ 1__ >l! 
MED. TRUCKS: II __ 1-- II v.,a\,eDo.k,.---I-_,'1 

.aLl.... HVY TRUCKS: I . • I i 
tf,¥'vBUSES:. ---;> 11m =I-==' I pd5?1)tL -==,I-==, ~ 

MOTORCYCLES: I __ 1__ I Sl,,<. __ 1 __ 

SPIllIDESTJMA:rEDBY: RADAR I DlUVlNG I OBSERVEJI. '<:::.""''1,<) "",,:;,. c,<.J j 
OTHER NOISE SOURCES: djst.n<J\IRcRAFTo;;;;;J;;;;;i:;.RUSTLINGLEAVES I djs "". GDOGS ~ 

djstamCBILDRENPLAYING IdjstamTRAFFIC/.us....LAND;;:~~ .us....TRAlNS vJtv 
OTIlJlR; c<~nN~..\ -ki,,,,P"D f..) ('~ f.",L J..;-;+'.h..,·~J..~sf'::>V/Ito<"J ),dL~" 

TlffiRNN: ~~D FLATO~~ _________________ ~ 
PHOTOS: V1 P OTHERCO~MMENT~~~S~/~SKE~~TCH~:~-------------------------------~ 



FIELD NOISE MEASUREMENT DATA 

UkS Job # 

TEMP: ?t I . F HUMIDITY: 5' ~ % RH. WIND: ~LIGHT MODERATE LVAll!Ml!!1'.JV~) 
WlNDSPEED: ;;) - &> MPH D~E SE S Sw(WNW STEADY GUSTY J 
~SKY;;~:O;VR~CS~T~;PAR~~TL~Y~CLO~;UD~Y~~~CLEAR~~~~;;~F~O~G~RAJN~~;~~;.==========;===============~ 
INSTRUMENT, L D »0 TYPi@2SERIAL#:!-. -..J..L, n(,L(-"-;'~ <J -------1 
CALIBRATOR: L ( ~ SERIAL#:!-. _~-'I..2.L·"1,IJL h ___ ~-----I 
CALlBRATIONCHECK: PRE-TEST iQ51.0dBASPL POST-TEST /tJ2." dBASPL WINDSCREEN L 
SETIlNGS:f"WEIGHTED~ FAST FRONTAL~OTHER: ______ _ 
Rec # Duration 

/~:"7' _, /f.,j"", Lo51 f&L."c>1. i L ... 4'i.'-f, L,. ,-/7',1 L,. :>0,1, L .. , $'''{ .4, __ _ 
1~"Zr -r . __ , Lo, L." , L... , L,. , L,. .. _--" Lt,, __ -, ___ _ 

__ Lo, L..., , L... , L,. , L,._--" L,I...' _---' ___ _ 
__ Lo, L." , L... , L,. , L,. , Lt., __ -, ____ _ 

COMMENTS: 

PRIMARY SOURCE: TRAFFIC @RCRAFT} RAIL INDUSTRIAL AMBIENT OTHER: 

SPEED (mpb) " 
NBEB'SBWB ~ 

ROADWAYTYPE'~~ ______ ~~ __________________________________________ -1 
COUNT DURATION, -MINUTE SPEED (mph) #2 COUNT, 

NB 'EB' SB 'WB NBEB'SBWB NB 'EB' SB 'WB 

--'-- i , ----
----- , --'--- --- ,----
--'--- --'-- ---'---

AUTOS, 
MED. TRUCKS, 
HVYTRUCKS, --'-- ~ 

il --'--- --'-- ---- '---
--'-- ~ , 

~ 
--'--- ---- '---
--'~~~ --'-- ,~~-

sPJllID ESTIMATED BY, IlADAR I DIUV1NG I OBSERVER 

BUSES, 
MOTORCYCLES, 

'" OTHERNOISEso,mrPo •• ;, .n>~O_&:USTLINGLEAvW! distantBARKINGDOGS! BIRDS 
(dis_ CIIlLDREN PLAYINIV dis_ TRAFFlCI.jlSWJ! f,ANDSCAPING ! distant TRAIN.li.. 

OTHER: Lt"Jtf,(\, o..lA '" 'Vlb"",,}o.r O.Am fbtAselo",..\/ coccdA T) 

~'x@)rrxm> 
OTHERCO~MMENT~==~S~'~SKE===T=CH~'------------------------------------------------------~ 

FLATOTHER:~· ________________________________________ -4 

... ".......................... . .. : .. ,. ............. ";,~,,. ~ .. .; ........... " ....... : ... . 

. ".",.,,',",',',.,., .... ,. t~it~~ , .. , .. ;, 

i, " :~,I~lI ••••••••.•................ 
"""""""""""",,'tl!> """"""""""""""".. .. """·""d. 

I~~) , .. ~= ...... =~.;.-.'-''''-' '~*""'P"'--~G-r,Ski"""· •••• ··=;gc...-::.·.··.T" •• ···=·····.= •• · ••. = .•.. '=='.= .•.••.• = ••.. , .•••. · .• ·•· •••• L .................. ; 



-\U~ 

ft.-Jj 

FIELD NOISE MEASUREMENT DATA 

URS Project: _...;l/.,,--=<-:"':"'_"'"'--=,--_£_.-.uv ___ M __ A_' _kl ___ _ 

TEMP: ."..3 'F HUMIDITY: &7... %RH. WIND: CALM \llGiIT\ MODERATE VARIABLE 
WlNDSPEED: \-\ MPH D~ Ii! SE S SW 6iP NW \ STEADf) GUSTY 
SKY: OVRCST P.AR1LY CLOUDY ~ ~tlNNYl FOG RAIN Other: 

INSTRUMENT: fb- /:-"2. 7.,7-,4> TYPE: iDl SERIAL #:=-. -t<Z~b;;..I?::'>:;,.~,.:.;8'rrg ______ -l 
CALIBRATOR: 1S ..>- to: 'fL~1 SERIAL #=-: ....:l'?.:..-~)6:..::3'--D-'-'-( ______ --l 
CALIBRATION CHECK: PRE-TEST 9'-(' ( dBA SPL POST-TESTCf"l,( dBA SPL WINDSCREEN 12-
SETIlNGS:~WEIGHTEiJ,~ FAST FRONTAL ~AND(>M~ OTHER: ______ _ 

i~ Duration . I, ~ u:: r--
~:_ \o;:b L- : L..JOI, 1-, L..3J.. J-; L.."l3. II, L.a 1'1.b , L,.5'>. D ,L,,\pJ.\) • __ _ 

L. ' L..., , L.. , L.a , L... , 1.,' __ -' ____ _ 

L.. ' Ln., , L.. , L.a ' L." , 1.,,'--_--' ___ _ 

L.. ' Ln., , 1_ ' L.a ' L.. ' 1.,,'--_--' ___ _ 

COMMENTS: 

PRlMARYSOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL LAMB§ OTHER: 
ROADWAY TYPE: 

COUNT DURATION: -MINUTE SPEED (mph) #lCOUNT: SPEED (mph) 
NB IEB I SB IWB NBEB/SBWB NB lED I SB IWB NBEB/SBWB 

AUTOS: wml __ I_- I __ 1_-

MED. TRUCKS: 1\ I -- I -- I __ 1_-
HVYTRUCKS: I __ I_- I __ 1_-
BUSES: I __ I_- I __ I_-

~ 
~ 
'5 
~ 

SPEED ESTIMATED BY: RADAR I DRIVING I OBSERVER j 
OTIlERNOISESOlJ"RCES: dis...wRCRAFTO~USTLINGLEAVES I dis_BARKINGIlOGS IIjQIDS k O-~r :5"'~ 

MOTORCYCLES: I __ I_- I __ 1_-

dis_ClHLDRENPLAYING IdisiiilitI Cldis_LANDSCAPING I dis_TRAINS V1 e1cCbf Y 

O'l'HER; I LI)(, :}CiLed} qJt:'/cJ/ -;r:';:'';t/) oz>\ltLi-£11 {J,<e-i,'<., / -"-':A0/..5 ,vvt",f,~Q<:j 

.. .L; ...... m .m .......... L..m :rh~0.i'~?~~~I~~~~4~lf4Th 
, •.. ' .. , .. ,,< ............ -....... ~ .•........... " ...... ~....... ... ..... .: ..•......•........... : ....•. , ............. ,; ..•............•...... : .....•..•.•..•.••.• ~, ...... . 

.. "...................... . ..... 

.. L ................. .,t ................. < .. .. 



FIELD NOISE MEASUREMENT DATA 

UkS 
SITE IDENTIFICATION: ~ ~ =r OBSERVER(s): W M? ~i' ~ 
START DATE & TIME: ds f" '}(j} II#FF END DATE & TIME: _~r./r-'7L';.~<>rLL.·/2~..:..!. 17'-.:; 1:..:/) _______ -1 
ADDRESS: I I 17 : -' 13 

f\:..cL\,,>. de j),,1I1A.. J..a4roll VO\-ID~'\ St 
• U 

TEMP::-r ~ of HUMIDITY62 %R.K WIND: ~LiGll;JMODERATE VARIABLE 
WINDSPEED: ~- LMPH D~ E SE S SW(\)lY"'" STEADY GUSTY ! 
~S;KY;:~O~VR~CS;;T~P~AR~TL~Y~CLO~;,UD;Y~~~~~S;UNNY~~iF~O~G~RMN;;~Olli;;IT.~.========~==============~ 
INSTRUMENT: L n'j) ?-·V TYP~ SERIAL #:=---!" i-17~n~'}~ ______ -1 
CALIBRATOR: L I :zO'-l . SERlAL#:117h r 

CALIBRATION CHECK: PRE-TEST ! IJ ?-- dBA SPL POST-TEST ~oa .;i1,mA SPL WINDSCREEN L 
SE1TlNGS:r:0VEIGH~ FAST FRONTAL~80THER:' ______ _ 

Rec# ~on ...-'[ r '-ll( ~ 
;7:'~.~: b Wli,1\ L .. ';) ,7, L .... .:z~.c., L... . ,L,. %4, L ... 5Vf, LlO ';{,), , ___ _ 

/7 0 J,; .... , LIJP <: : & io1 ,;,. L.. ' L.... , L... , L.. , L,. , L,. , ___ _ 
_:. ____ : L,. , Ln.. , L... , L.. ' L" , L I .... __ -" ___ _ 

__ ____ : L.. ' Ln.. , Lm.. , L.. , L.. , LIL, __ -" ___ _ 

j 
I 

COMMENTS: 

PRIMARY SOURC TRAFFIc)mCRAFT RAIL INDUSTRIAL AMBIENT OTHER: 
ROADWAYTYPE:_'~~~Lo~\~~~~ ___________________ ~ 

COUNT DURATIO~-~ SPEED (mph) #2 COUNT: SPEED (mph) 
~!! I SB WD NBEB/SBWD NB IEB I SB IWD NBEB/SBWB 

AUTOS: ~ I __ 1__ _ ___ 1___ __1 __ 
MED. TRUCKS: I __ 1__ _ ___ 1___ __1 __ 
HVYTRUCKS: 1___ __ _ ___ 1___ __I __ 
BUSES: I_-u-_ __1__ _ ___ 1___ __I __ 
MOTORCYCLES: __ " __ 1__ ===-c:: 1=__ __1 __ 

SPBEDESTlMATEDBY: RADAR I DRIVING J OBSERVER ~ 

OlliER NOISE SOURCES: cm;tant~CRAFT ovome~~STLlNG ~. distant BARKING DOG~ 
dismntcrHILPR;ENPLAYI]'lG /OlSmm'r."'nC/dis

r 
SCAPING I dismntTRAINS 

OTIlER: w. "'-6 rl. ... ,v>«"$. I '" I;"C<C.~ '" (o<-'V'w 

TERRAlN: ,~ SOFT~YFLAT OTHER:'--___________________ ---l 
PHOTOS: A 
OTHER CO ./: 

I· .. · .... · ... : ... / .. ;;/J ...................... ; ............. ........ Ij,.·,,···,,·· ................ V\............ ..•. ...................... ........................... ...... . ..~) . 

.•.... ....................•.•.. [.1' ........ -----.. .......... .•....... , ....................... • ......... :2 •.••••.••.••••••• C;;?====·.=-····· ... :-1 .... ~./---....••••.. T ............. · .............. . 

....... ··K¢'0J'(ir<~~~K,s,> ..................... +........... • .. 
.... J 

. .. T .. . .. ····pa.r{;~ ....•....... • ... 
.Rdb .... J ••... 

. ....... . 
~~t •. >=···· ..................••.... 
~ ... ",v' ..... '. '. 
~w ... . ~7·············~·· 

. ....•.. . .... 

. ..... ' 

Ulte 4UU, 



FIELD NOISE MEASUREMENT DATA 

UkS Project: _..2V~c.:..~_·' ..........,--==---=-F:_a:.."'~~'--jV\ __ "'_,lJ __ 

I:S~·~:~:~EED:~L~.~':F~L~~ITY~MP~:H~57.--~Dd~~Yo~~~H.~NE~~E~~~~~~~~@~~('i;iGiITj~7:w~G=H~T~M~~~O~D~ERA~TE~'>::G:::~=~=TY~=LE=====J! ~KY: OVRCST PARTLY CLOUDY ~ FOG RAIN Other: 

INSTRUMENT: ~ if.- 1:L 7:;1; TYPE:(j) 2 SERIAL #: '2. of<;"+g$ 

CALIBRATOR: J; .... 1L '1231 SERIAL#'~: ='1I<f:i'·:::; l.,:;z>~:<,~~~~./============j 
CALIBRATION CHECK: PRE-TEST Cf1. I dBA SPL POST-TEST qt!. b dBA SPL WINDSCREEN2c:.-

SETTINGS:f\:WEIGHTEDl~ FAST FRONTAL tRANDOM~OTHER: ______ _ 

1...&£.It Duration . S-
IR): /s··o1: L.s't;/l,r-.lif.l),L....'1I.'! ,L,.~:'. ,L,..~q.z> ,L • .L/).7> 
__ L., r-. , L.... ' L,. , L,. , L,A",,_--, ___ _ J 

.J! 
__ L.., L." , L.... • L,. , L,.. • Lt,'-_--' _____ _ 
__ L... r-. , L.... . L,. • L.. • L,A",,_--, _____ __ ! 
COMMENTS: 

PRlMARY SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL ~ OTHER: 
ROADWAYTYPE:~~ _____ ~ ___________ ~~ ______________________ --i 

COUNT DURATION: ·MINUTE SPEED (mph) #2 COUNT: SPEED (mph) a 
. ~l,y NB lED I SB IWB NBEB/SBWB NB IEB I SB IWB NBEBISBWB ~ 

)pille'-'" AUTOS: --wr= I _1__ I __ 1__ Ii! 
MED.TRUCKS: Ji!t111 _1__ 1___ __I__,!! 
HVYTRUCKS: I __ 1__ I ___ 1__ 1 

p"./J, BUSES: I _1__ I __ 1__ ~ 
MOTORCYCLES: 1 __ 1__ I ___ 1___ .: 

SPEED BSTIMATIID BY: RADAR I DRIVING I OBSERVER ~ 

OTHER NOlSE SOURCES: <listantAIRCRAFT ov.d>oad/RUSTLING LEAVES 1 <listantBARKINGDOGS 7[lf~ b,'~ 
<listantCHILDRENry,AYING 1 <listant TRAFFIC 1 <lisIaDtLANDSCAPING / <lisIaDtTRAINS ~ _ ./"""> 

OT!ffiR., \ ~j:})C .. l-,,;I;cf!< ~ I ~ ',,,, r oJ' ..,,#0 'r' <Y> (J".,.( t... ·X'5J; 01 (cA.? • ~I'<,/} 

TERRAlN: HARDc@jT'MIXED&rOTHER:'--________________ --1 
PHOTOS: 11 / ( 
OTHER I SKETCH: . . . . I§J ..........: .........................•.•.••.•...•.•..•..••...•...• ·.I~~~~q~; •••.•••• : 

. : ................... ;-..... : ' t .. ····· .. ······ . ~ .. -:.J 
... " ....... L ..... " ............ ~.... :......... . ..... : : \;,:,:,) 
.......... : .................... ~.... .., ........ : ..................... ;.... . :::: .. : ......................... : .. : ...• ::: .•....... :: ..•.. ;,:: .............. . ... .... .... . 

...•.. ., ............... 1::; ... . 

l;tj~:Lr~I~·~~'!~~il~ .... 



FIELD NOISE MEASUREMENT DATA 

TEMP:G"t of HUMIDITY: (};2 %R.H. WIND: ~LIGHT MODERATE~LE II 
WlNDSPEED: 1> -10 MPH D~, N~.E SE S SW(jV NW STEADY ~ ! 
SKY: OVRCST PARTLY CLOUDY ( • '" SUNNY FOG RAIN Other: 

INSTRUMENT: LfYhW TYPEG 1 SERIAL#: (771') 
CALIBRATOR: c,'Cij'f SERIAL#'-: --',\~,\I-i-h----/'-----l 

CALlBRATI~ \02.4BASPL POST-TEST (OI."dBASPLWlNDsCREEN.L 

SETTINGS: -WEIGH' FAST FRONT~THER: i 
....ll&!l.1t Duration d g 

: 1i?""i0: L.. {f:{L...ez:£.L.... q?3iI_ .. 4'5·TL..5'<;Z.L,.~q.:5: ~ 
L.. .L... .L.... .~ .~ .~ I 
L.. .L... .4 .~ .L.. .L,. j 
L.. • L.a, • 4 ' ~ , L.. ' L,., __ -, ____ _ 

COMMENTS: 

PRIMARY SOURCE: 1RAFFIC €CRAFT")RAu, INDUSTRIAL AMBIENT OTHER: 
ROADWAYTYPE: __________________________ --1 

COUNT DURATION: -MINUTE SPEED (mpb) #l COUNT: 
NB lED I SB IWB NBEB/SB WB NB IEB I SB IWB 

AUTOS: . I __ ,__ _ __ , __ _ 

MED. TRUCKS: 
HVYTRUCKS: 

___ 1 __ -

__ '.-_-
BUSES: __ , __ _ 

I I -- --
I I -- --
I I -- --

I I -- --MOTORCYCLES: __ ,~:--_ 
SPEED ESTIMATED BY: RADAR I D:RIVING I OBSERVER 

OTHER NOISE SOURCESCtlistantAIRCRAFr o_")iUSTLlNG LEAVE§)I tlistantBARKING OOGS I BIRDS 
\lis .... fHILDREI",PLAYlNG/ltlistant~C I <lis ..... LANDSCAPING I <lis ..... TRAINS 

OTHER: .J'e()O\~ wt\\t.i M. !::>c'\ « ..... faJ lei VI", 

SPEED (mpb) 
NBEB/SBWB 

I ----__ ,_-
I -----__,_-__ ,_-

TERRAIN~. SO MIXED)FLAT OTHER:~' __________________ -1 
PHOTOS: 
OTHER OMMENTS I SKETCH: 

................ ............ : ..... . ............................................ : .................... +.... . ...... , .................... , ...... . 

~ 

~ 
~ 
1 
~ 
~ 
,jl 

, . : . ; .12 " ~: ............................................... ".~.. . ....... ;.. ... ....... . .................. :.: J 
r ....••••••.••. ..[~t~C~I· ..............•...... . .;: ..,. . .. j 

......................................... ~ ••...•••••• R;~ .• · •• · •• ·.~~.3,id0 ... · .. · ....... · ........ · .. \.·.· ... · ..... -....... ~ .......................... j •••• ······••• ••• ··r .· .... ·.·.·.··.I .. ·· .. · ..... · .. ···.·. ! 
l;t'!liL· •• ·.·.~·~·:····l· ...•.. ~ :;= .... :····=·····:·· •• ·~;~~·~~ .••• ~ •.. ··~~:~\\~~~ .. Y\.~ .. 1t~ .. ~~:4)~ioSo~·.~~ .. E·.··' ••• • .• • .•• •· •••.•. L •••.•.•••••••••.•••••••••••••• :........ . •••••• : ...•...•..••..•.•.••• ~ •••... 



FIELD NOISE MEASUREMENT DATA 

DRS 
SITE IDENTIFICATION: 5) ~ I D 

rJlq,~ START DATE & TIME: 5~ 
, v j ADDRESS: f/." IL~ '<;, (, ", '" rJ. 

/77 
10"" 

OBSERVER(s): \2. fZc,lIao"l fl 
END DATE & TIME: U l q f <>'> II ' I') 

. ,',," i'VIA.'< ,'I., e 

TBMP:3:L OF HUMIDITY: lPL..- %RH, WIND: CALM~:HT) MODERATE VARIABlEi' 
WlNDSPEED: '''S -If MPH DIR; N NE E SE S SW STEADY GUSTY j 
~SKY;;:~O~VR~CS;;T~P~AR~TL~Y~CLO~;UD;Y~~~~~~~UNNY~~~F~O~G~RAlN;;~~~;'~===;~====~==========~~ 
INSTRUMENT: b..y ~ 22-3~ TYPE:j] 2 SERIAL#: 2.0 1'57e-r: 
CALIBRATOR: e,..>-~ 1.1'7. .. 1;/ SERIAL #:..: 7.)'6"':S;;'-"b""'&=1~'::::''::''''-------l 

CALIBRATIONCHECK: PRE-TEST Cllj.o dBASPL POST-TEST Cf':,·1 dBASPLWINDSCREENA:-

SETTINGS:1f'WEIGHTED)~OW) FAST FRONTAL j!ANDOM~ OTHER: ______ _ 
.Il&!l..# Duration ,,~ 

IDS) -~: )S:a? : L .. S7.'1 , L,..,70"1, Lm.lR';}. ,40'S',?) ,4oS''''~ , L,.feI 7) 

L.. , 1.-, , Lm. , 40 , L.. , L", __ -, ____ _ 
L,. , L,.., , La. , 40 , 40 , L lO, __ -, ____ _ 

L.. ' 1.-, , Lm. ' L.. ' LSI , L,lO' ___ -' ____ _ 

COM:MENTS: 

PRlMARY SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL GAMBIEIIfi' OTHER: 
ROADWAY TYPE: Cu(~ '* 11"0 ¥11<w,'I1., 

COUNT DURATION0j' } 5' -MINUTE SPEED (mph) #2 COUNT: 
'EB'@JIWB NBEBISBWD NBIEBI SBIWB 

AUTOS: >3> I '2.5 I 1 __ _ 
MED, TRUCKS: \ I I = ,_ , __ _ 
HVY TRUCKS: I __ 1__ , __ _ 
BUSES, I \ __ 1__ , __ _ 
MOTORCYCLES: __ , _____ ,__ , __ _ 

SPBEDESTIMATEDBY: RADAR I DBIVING I OBSERVER 

SPEED (mph) 
NBEBISBWD 

--'----'--
--'----'--

I 

OTIlERNOISESOURCES\; ~'Amc~USTLINGLEAVESy distantBARKINGDOGS l BIRDS "1 
~tantCBILDRi:NPI:AYlNG I <listant TRAFFIC :r.r.£:;LANDSC~ING"\( <listantTRAINS J 

OTHER: rl. ,'<,+ . f:,ad::.- "'" q lk" '" '1:=== 

TERRAIN:~FT MIXED FLAT OTHER:,-' ----------------------1 
PHOTOS: I~ ,-AI 
OTHER S' SKETCH:, ,r ' 

.... ,........ : 

.... : .......... , . ., ....... ~ ........ . . , 
, . 

. . ............... , ............... ., ............ :.~ ... . J 
.~ 

r~l~.=~;~; ...................... il' 
~ 



FIELD NOISE MEASUREMENT DATA 

URS 
SITE IDENTIFICATION: \T - /1 OBSERVER(s): jV! c' 1-1/ C. 
START DATE & TIME: (, /7 lor@jl;I))ENDDATE&TIME:---L/+"f. ;,T.-'{':-=~-:-II"'-'-:-~ _.,,:--------1 
ADDRESS: (!} W;:rnJiif(j 5'1"r I'ACJJRt- /!ve y. &F .~ .;;3/,/>(<:::/><:. /(ffi? 

TEMP: 76 'F HUMIDITY: V; %RH. WJND: ~. MODERATE VARIABLE b 
WINDSPEED: c7- i MPH DIR;-LNE E SE S<Sw~NW-- STEADY GUSTY ! 
~SKY~~:~O~VR~CS~T==P~AR~~TL~Y~CLO~~UD~Y~~~V~An~~SUNNY~~~F~O~G~RAIN~~~Oftwr.~;'============================~ 
INSTRUMENT: L -£) '8 7..2/ TYPE(j)z SERIAL #::...: -",0'-:-'-'-, .!..7.e..J _______ __I 
CALIBRATOR: CoL- ,:;;Z;: SERIAL#:...: _...I..='i·5~}.::~'__ ____ ,..-__ __I 

CALIBRATION CHECK: PRE-TEST 10) .v elBA SPL POST-TEST i£lz...·'1lBA SPL WINDSCREEN L 
S:::!,GS~~FAST FRONTAL ~ ~OTHER:,------_ 
--:«:5-11.5'.1): L .. ~6.\ L." 61.1, L.... /;6.7:::'-1"1.$ , L., S3.8, Lit 60.'--; ___ _ 

L.. ' L." , L.... ' L,. , L.. , L,,'-_--' ____ _ 

L.. ' L.... , L.... , L,. , L,. , 1.," __ ---' ___ _ 

L.. ' LON' , L.... , L,. , L.. ' LlI'-_--' ____ _ 

COMMENTS: 

PRlMARY SOURCE: ~ AIRCRAFT RAIL INDUSTRIAL ~- OTHER: 
ROADWAY TYPE: }"'le.n'lL- AUA 2- -L,tliiJC U/l/~I U. 

COUNT DURATION:. -~ SPEED (mph) #2 COUNT: 
~B '~WB NBEB/SB_WB NB lED I SB IWB 

AUTOS: '2- ">-1 -:2.. 1- 2.Sl2.5 1 ___ _ 
MED.TRUCKS: I __ ,__ 1 ___ _ 
HVYTRUCKS: I __ 1__ 1 ___ _ 
BUSES: I __ 1__ 1 ___ _ 

MOTORCYCLES: ___ 1 __ - __ 1__ 1 ___ _ 
SPBEDESTIM .. ;\TEDBY: RADAR J DlIIVJNG / OBSERVD. 

SPEED (mph) 
NBEB/SBWB 

I 

__I_-
I 
I 

OTHER NOISE SOURCES: ";;';;;;;;!RGBm o_/~~S I _BARKING DOGS I ~ 
_CBILDRENPLAYING I_TRAFFlC~SCAPING I dis_TRAINS 

OTHER: PI<5 TIo,;I.:7, ~(C c.oA):;r ~..jG 

TERRAlN: HAim ~FT MIXED FLAT OTHER:'--_________________ ---l 
PHOTOS: a7 
OTHERCO~~~~~/-.S~KE~T~CH~:---------------------------~ 

m._ .... ~ ..•....••••.••..••.•....•.•• \:21 ..••.....•••••..• ~ .•.•••....... m ••• L.··.· •.. · .•• ~ ........... ~...... . .... : ••.. 
................ ............................................; .:::: ••. :::: ••• :::: .•• :::: •••. :::: •.• :-: .••. :::: .•.. "" .•• = ..• ·_T~···..,.:~·· ·, ••• "' ••• ·""· •• 7··.=.·.j.··~.· •• =· •• =.··~~~·~8"£·;/:...·e"._ .. ·_··.·:F~·~~,:~L~;~D· .....•.•.••...•••...•... 
. ................... ~ ................ ~..... . .. ".. . .......... : .................... ,+ ....... " ....... , .. , 

I A7'l£:j~j~1~.~E· •• ·...........:;....; 
i . ......................... ......, 

I lax 114-'t.:)-'-IIV! 



,..... 
FIELD NOISE MEASUREMENT DATA 

e 

\ \-'1> 

TEMP:3"?z • F HUMIDITY: y q % R.H. WIND: CALM p MODERATE GnURl!j:> 
WlNDSPEED: t..- '1 MPH DJR: N NE E SE S SW: NW STEADY GUSTY ! 
~SKY~:~O~iVR~CS;;T~P~AR;;TL~Y~CLO~;UD~Y~CLEAR~;;~S;UNNY~~~F~O;G~RAlN~~~Other:;;~, =~=~::=::::;:::======~ 
INSTRUMENT, E:>,.../t- h),. 7:::f.p TYPE'Cbl SERlALII,=-' _1-.~0:i='5~1f>.;O.,g=--_____ -l 
CALIBRATOR: e,~)':: (1'2..3 ( SERlALII:..., _"'I<2:t"""'SCm,=,o-'--.I ______ -I 

CALlBRATKJN gHECK: PRll.-TEST 9'3Q dBA SPL POST-TEST lJ?A dBA SPL WINDSCREENfL 

SETI1NGStiGaTE~ FAST FRONTAL (!4NDOM]~OTHER:, ______ _ 

cr::S'·.IL ,L .. liJ,"t, r-"]5:1, 1.. .. 14,'-'1 , L"Lf!.'), L.J:)'0, L,.{p~.2> , __ _ 
__ L,., L... , L"", , L" , L,. , 1,,"-' _~ ___ _ 
__ L.,. Lw. , L"", , L" , L.. , L ,L, __ ~ ____ _ 

__ L,., r- ' L.... , L,.. , L.. , L, ... , _--' ___ _ 

COMMENTS: 

PRlMARY SOURCE: TRAFFIC AIRCRAFT RAIL INDUSTRIAL @BIENTJOTHER: 
ROADWAY TYPE,..J. \,)u "·!:.Lf'J.:-.I'VJ-=k-C-' -''''\''--__________________ --1 

COUNT DURATION, -MINUTE SPEED (mph) III COUNT, . SPEED (mph) 
@/EB I~WD NBEB/SBWD NB ,ED 1 SB IWD NBED'SBWD 

AUTOS, )/:2 1 /f _,__, __ , __ 
MED. TRUCKS, I 1 __ ,__ 1 __ 1 __ 

BVYTRUCKS: ~ " __ , __ 
BUSES: ~,..L- --1-- __ , __ 

MOTORCYCLES: 1\ 1--12-- _I-=: __ , __ 
SPEED BSTlMAIED BY: RADAR J DlUVJN~' OD 

OTHER NOISE SOURCES: distantAIRCRAFTOv;il:'dIRIlS1UNGLEAVES' . BARKlNGOOGS 'I!IRDsl. 
~""" c;mu>REN, PLAYING '~TRAFFIC .-AdistantLAND , dis""" TRAINS 

OTIlER: cJ, ; :S t - s:J:i'-'J 

(TERRI'JN::11iAim 'BOFT MIXED FLAT OTHER:'--___________________ --I 
PHOTOS:'~ 

, 7 I """"-I1Ul 
J 



FIELD NOISE MEASUREMENT DATA 

URS 

TEMP: 60 OF HUMIDITY: 4/ %RH. WIND: CALM ~~ MODERATE VARIABLE " 
WINDSPEED: 0 - "] MPH DJR; N NE E SE S sn~ 'NW STEADY GUSTY ~ 
SKY: OVRCST PARTLY CLOUDY ~ SUNNY FO~ Other: ;> 

~~~~~~~~~======~ 
INSTRUMENT: ( lJ 8>-0 TYPE:~ 1 SERIAL #:..: _",0:..'::... /c:.., ~) ----------J 
CAlJBRATOR: G<- cyfi SERIAL#: Y3/G / 

CALIDRATIONCHECK: PRE-TEST k';;'" ""dBASPL POST-TEST 1&72,/ dBASPL WINDSCREEN L 
SETTINGS:A~D ~AST FRONTAL' ~ ~THER: ______ _ 

Rec # Duration () 
--;/,/.'rJ:;;:/~;{ .. 61.8, L... ...",b, L.... 4},z-, L,. 'ir:;; L .. 5"1,), L,e 6 6 ,7, ___ _ 
__ L.. ' L.... , L.... ' L,. , L" , ~t' __ ---' ___ _ 

__ L.., L-, , L.... , L,. , L.. , L" ... t __ -' ____ _ 

__ L.. ' L ... , , L.... ' L,. , LSI ' ~''-' __ -' ____ _ 

COMMENTS: 

PRIMARY SOURCE: ~ ~ RAIL INDUSTRIAL~ OTHER: 
ROADWAY TYPE: pAc;,.'7c Aye ,/2 -LA} U'VDJV,-) 

COUNT DURATIO~~ -MINUTE SPEED (mph) #l COUNT: 
VlP 'EB '~WB NBEB'SBWB NB 'EB' SB 'WB 

AUTOS: 21 '-,,~~I:--_ -2,"1 ;,,) ___ , __ _ 
MED.TRUCKS: I 1 2_ __,__ _ __ , __ _ 
HVYTRUCKS: , ___ __ ,__ _ ___ , __ _ 
BUSES: , _____ ,__ _ __ , ___ _ 

MOTORCYCLES: 1_-:-:-- __ ,__ =-=--~ ':-:-__ _ 

SPEED (mpb) 
NBEB/SBWB 

1 

SPEEDESTlMATEDBY: RADAR I DRIVING I OBSEB.~ 

OTHERNOISESOURCES: ~ovotbead/~ 1 dis~I!OGS~ 
dislant C1DLDREN~/_ TRAFFIC 1 distant ~APING / distant TRAINS 

OTHER; 

TERRAIN: ~FT MIXED FLAT OTHER: 
PHOTOS: ~-
OTHER COMMENTS 1 SKETCH: .... ?I 0/ t? eft AJ A L--

= 
, •• , ........ < ................ ., ........ _"' ........... ~ ................. h.: .... . . ......... ; .................. , ...... . 



FIELD NOISE MEASUREMENT DATA 

Project: __ .!..V.::G:'~A.J_I_(.::!_F'_0A._"_5_M~4_'_M ___ _ 

SITE IDENTIFICATION: 5 r ~ JIJ. 
START DATE & TIME: ,; J<i /uJ'e 15:'> 
ADDRESS: Aid' 7"1:> ~J= tt.AJ"S, ..... 

TEMP: ,4 OF HUMIDITY: £;Z- %RH. WIND: CALM LIGHT )I«ffiit~ VARIABLE b 
WlNDSFEED: '} -:r MPH DIR: N NE E SE S SW W NW 'stEADY GUSTY ! 
~SKY;;~:O;VR~CS~T==;PAR~~TL;Y;;CLO~;UD~Y~~~~~~;SUNNY~;;~FO~G~RAJN~~~~;;;.==========================~ 
INSTRUMENT: L p tf >-"-' TYPE:cl./Z 
CALIBRATOR: c: '- :; 0 '} 

SERIAL,: p11l" 
SERIAL #: " , b 

CALIBRATION CHECK: PRE-TEST /P'z.. "'elBA SPL POST-TEST IV?·" elBA SPL WINDSCREEN /' 

SETTING6:WEIGi£liIJ'M~AST FRONTAL'~ OTHER: _______ _ 

Rec # Duration I. 
: IJ' .. --/J;RL .. ;;1.,>, La., 82.7, L.... '1].1, L.., )'/.Y, L .. 58.", L" ~r.1 

__ L.., L,., , L.m. , L.., , L,.. , L" .. , __ -' ____ _ 

__ : L.., L,., , L.m. , L.., , L,.. , L" .. , __ -' ____ _ 

L.. ' La., , L.m. ' L.., , L,.. , L", __ --' ___ _ 

COMMENTS: 

PRIMARY SOURCE: T@iC AIRCRAFT RAIL INDUSTRIAL ~ OTHER: 

ROADWAY TYPE: J;JAG/"'t<- J6vC- 'Z. ~ .... C' t!:'" P/~ 
COUNT DURATION: -MINUTE SPEED (mpb) #1. COUNT: (""~ .(<HQA( 

~B '~'WB NBEB'SBWB NB '1fW, SB ,WJP wi) 
AUTOS: ~,//2. 4q~ 16, /I 
MED, TRUCKS: (4~ , IJ I (1) __ ,__ , __ _ 
HVY TRUCKS: , __ ,__ , ___ _ 

BUSES: ~~,~~- ----,---
MOTORCYCLES: Z ,~~~ __ ,__ _ __ , __ _ 

SPEED ESTIMATED BY: RADAR I DlU.VJNG / OBSERVER 

OTIlERNOISESOURCES: dis'Sif'iiiFittF?o_!<II1illTL!NG~S I distantBARKINGDOGS I BIRDS 
distant CHILDREN PLAYING I distant TRAFFIC I dbIanl LANDSCAPING I distant TRAINS 

OTHER: 

SPEED (mpb) 
NBEB'SBWB , ----
--'----'----'--, 

TERRAlN: ~FT MIXED FLAT OTHER:,-' ____________________ -1 

PHOTOS:~~~==~~~~---------------_--___ - __ - __ ~ 
OTHER COMMENTS I SKETCH: 

. ~=:l1mmH .......... L .. m ................ H: .......... '.mHmH 

ii[- .....••.•.•.....• n.:t.~~:;:;--"'·; ..: ............... . 
~ ~<f>.........t.· .•.•.•..•.•..••. · .•..•.•.. \f .•...•.. · ..... LI .••..••. • .. • •. · .•.. ·f.t ..•..• ~~ .••.•......... r ••.. • .•.•••• : .•.. • .. ·.A~7,: ./ ....... ' ••••.•.•..•••••••••••••.••.••••• : ..•••••••••••••••••• : ........... : ........ . !Kt?L C , ..... < .•••• 

.. 
~ 
~ 
I 
~ 
~ ., 



FIELD NOISE MEASUREMENT DATA 

UkS 

TEMP: "7 J • F HUMIDITY: 4'1 % RH. WlND: CALM LIGHT MODERA~1IH? b 
WlNDSPEED: S:-7 MPH DlR: ~E SE S SW W NW STEADY~ ! 
~S;KY~:O;VR;;C;S~T~;PAR;;;TL;Y;;CLO~~UD;;Y=~~~~;UNNY~;;~F~O;G~RAJN;;~~~;;~'==========================~ 
INsTRUMENT==:=----='-::;l>::..8"':-=W=:z-______ TYPE: (f) 2 SERIAL #: 01.., r 
CALlBRA"T.::O"'R:o:.·_-"C'-I.~'3'_D=_i.:_ _____________ SERIAL #: J, J " 

CALIBRATION CHECK: PRE-TEST /0'1.." dBASPL POST-TEST /01.." dBASPLWINDSCREEN / 

SEITlNGS: A-~ ~ FAST FRONTAL ~ ~ OTHER: ______ _ 
Roo # Duration 

:16 ' ;;.?'L .. s4.8.L." ';;7., L...1,I.r.J-: x.,. 77.7,L"n4 ,L, • .nS' 
: r .... ~A(.·f'L,. , L." , L... ' x.,. , L.. , 1.," __ -' ____ _ 

L.. ' L- , L... , x.,. , x.,. , 1.," __ --' ___ _ 
L.. ' L." , L... , x.,. , L.. , L,., __ --' ___ _ 

COMMENTS: 

PRIMARY SOURCE: TRAFFIC @L!lal)rRAIL INDUSTRIAL "--Ae~::: .. ~~THER: 
ROADWAYTYPE: ______________________________________ ~ 

COUNT DURATION: -MINUTE SPEED (mph) #2 COUNT: 

AUTOS: 
ME». TRUCKS: 
HVYTRUCKS: 
BUSES: 
MOTORCYCLES: 

NB IEB I SB IWD NBEB/SBWD NB IEB I SB IWD 

I 
I 
I 
I 

__ I_-

I -- --
I -- --
I -- --
I -- --

___ 1 __ -
___ 1 __ -
___ 1 __ -
___ 1 __ -
___ 1 __ -

SPEED ESTIMATED BY: RADAll I DRIVING I OBSERVER. 

SPEED (mph) 
NBEB/SBWB 

I ----
__ I_-

I ----
I ----
I 

OTHER NOISE SOURCES: C ....... A/RUSTLINGLEAVES I .mt>mIBARKINGDOGS I BIRDS 
dis_CHlLDREN PLAYING ~ C I !likntLANDSCAPING I dis_ TRAINS 

OTHER: /7 

~: ~~ FLAT/OTHER:~ __________________ ~ 
PHOTOS: V ~ 
OTHERCO=7MME~=NTS==~/~S~KE==T~CH=-:--------~~-------------------------------~ 

: ; 

........... -............................ . ... ".1.. ................... .1.. ....... . 
: : , : ; 

............ 0· • • • .~. \ ..... , ... , .••..••••..•••.••.•••.••••.•••.•••••.••.• 1'~C;Ji'f'~;::;~r.::'~"" ••••.•.•..••••.•..•••.•• : ..•.....................•....•.•....•.• : 
: : : ............................... .............. =-_"..,l. __ =="' .... = ... cC. ......... . 

........ " . ".::::1:::::::::::::::::::::.'.:::: ....•...•.......•.... · •...•• · •...... · ..•..•.. · .... f .. · •. · .. .. ·· .. · .. · .. ······;· .. · .... ·· .... ·····+ .... ·· .. · .. · .. ······i····· .. ·· ···· .... ·· .. 1··· .......... ' ...... -............ ~... :::::~i:::: ............... , ... . 
................. •...... .. ·······1;>cA<::;F • 

~ 
8 

~ 
~ 

Ii 

~ 
~ 
" 



FIELD NOISE MEASUREMENT DATA 

SITEIDENTIFICATION:1 ;,\-y{ (0 OBSERVER(s): \ h ~ .... /-t:::c...che 
START DATE & TIME: . 0FVi'J5 j(b~l'; END DATE &TlME: t',/q )0"> It,: « ) 
ADDRESS: 5'1.0\ ."" .A\. 

, Wlt "\ 

TEMP:-O-°F ~ITY: '-19 %RH. WIND: ~ODERATE VARIABLE tJ 

WlNDSPEED: :3 ~ MPH DIRo N NE.-E SE S SW ~ STEADY GUSTY ! 
~S~KY~:O~VR~CS~T~;P~AR~TL~Y~CLO~~UD~Y~f"~"';'~1>--""~~f'll'''~~F~O~G~RAIN~~~Oth~er:~'===============d 
INSTRUMENT: ~I::.. ()l;:;J. ~ TYPEtyZ SERlAL#: 1.D~ 
CALIBRATOR: )3&'C 'fJ 3.1 SERlAL#'--:~ j<;2:.,:';;;"':C;(';';;')~'<.,=;->-'.""'7""1')....,\-----l 
CALIBRATION CHECK: PRE-TEST 43." dBA SPL POST-TEST CfYI dBA SPL WINDSCRE~ 
SETTINGS: A-WEIGHTED SLOW FAST FRONTAL RANDOM ANSI OTHER: _______ _ 

Roc # Duration 

14'«10/1 L.. 541" L..x 70. h .... 4k o. L,. 4~.'O, L,. 9). <7, L" S 7 0 __ _ 
L.., • L..x • L.... , L,. • L,. , 1.,''-_-' ___ _ 
L.. • Ln., • L.... , L,. , L,.. , L. .... __ -' ____ _ 
L.. ' Ln., , L.... , L,. , L.. , L" .. , __ -' ____ _ 

COMMENTS: 

PRlMARY SOURCE: TRAFFIC €CRAFTJ RAIL INDUSTRIAL AMBIENT OTHER: 
ROADWAYTYPE:~~ __ ~~~ _______ -= ______________ ~ 

COUNfDURATION: -MINUTE SPEED (mph) #2 COUNT: 
NB IEB I SB IWB NBEB/SBWB NB IEB I SB IWB 

AUTOS: I 
MED. TRUCKS: I 
,£iVY TRUCKS: I 
BUSES: I 
MOTORCYCLES: I 

__ 1_-
I -- --
I -- --
I --
I -- --

___ 1 __ -
___ 1 __ -
___ 1 __ -
___ 1 __ -

SPEEDESTlMA~: RADAR I DRIVIN=:-:G:-C/-:O:::~vn 
OTHER NOISE SOURCES: ~AlRCRAFT O~.USTLING LEAVES 1C;;;;;; .... :"i--=BARKlN'----G-DOGS-~~ I BIRDS 

distant C1IILDREN PLAYlNG I distant TRAFFIC I distant LANDSCAPING I distant TRAINS 

OTHER: ae"-V\-

SPEED (mph) 
NBEBISBWB 
__ 1_-
__ 1_-
__ I_-
__ 1_-

I 

TERRAIN: ~SOFT 
PHOTOS:)( ~ 

FLATOTIIER:~ __________________________ ~ 

OTHER COMMENTS I SKETCH: 

............................ 

;siJ,[ 
is$N 
iii 

: : 

. .................... ~ .... . 
• '1'\ 

•.•••. ~ •..••.••..•..••• j •...••.•...•.•. : : 
." .. " ... ' .. " .............. ~ . ., . 

~ 
8 

~ 
I 
~ 
~ 
" 



Venice Pumping Plant Dual Force Main Noise and Vibration Technical Study 

Appendix E 

Hourly Noise Levels for Long-Term Measurement Sites 



Venice Pumping Plant Dual Force Main Noise and Vibration Technical Study 

Figure E-l. Hourly Noise Levels: LT-l (62nd Ave at Del Rey Lagoon) June 8-9, 2005 
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Venice Pumping Plant Dual Force Main Noise and Vibration Technical Study 

Figure E-2. Hourly Noise Levels: LT-2 (Vista Del Mar at Waterview St) June 8-9, 2005 
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Venice Pumping Plant Dual Force Main Noise and Vibration Technical Study 

Figure E-3. Hourly Noise Levels: LT-3 (Hurricane St at Grand Canal) June 9-10, 2005 
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Venice Pumping Plant Dual Force Main Noise and Vibration Technical Study 

Figure E-4. Hourly Noise Levels: LT-4 (Via Marina at South end of Ballona Lagoon) 

June 9-10, 2005 
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_ 'File Name ....... ;biI11_ __J_J _~ _____ ~ ________ , __ . 

~~~~JI~;~:t~:~~L. ~ ~ 1_:.~§cific ~ve@.,f~lr-- ____ ..... _. __ .L_._ ........... ___ --'-__ _ 

_ ErT1E'oyee Number... __! ---... -.. -i-~--

... t~~~:n~n~i~idc-L~veniceFOrce MainT i 
~T~--~--+--+-+ -------+-----_+-------1 

_.Comment Field 2 ... _________ L -'-;-;-;c'-1-+ ______ _+---- ___ i_____ __I 

'Nu~eric Code #1··· #2... #:;~:.c:.: .. ---'#T-: 4-.::.:. __ r#:::5:.r .. '--. +--.------- r--·-·--·---r----I 

I-i ME~ROSONICS db=30BSN2881 ~i3~!---+-+--+------+--------~-·-------' 
l--tEJ~RT PRINJD 06/09/0~AT -;-114;-C:OO;-;1-:~1~_l~_ .. -_ -+---+---+---------;-----'----·---1 

I EXCHANGE RATE ..... 3dB FIL TER. .... A WGHT 
------+-------i-------

- iDOSE CRITERION .... 100dB RESPONSE ... sLow--l ' 
-PRE-TEST CALIBRATION TIME .... 6/08/05 A:c';TcC-1;';;2~:2;-;:;3-;:3;-;4+-----~+-1------1-----
_ ~~~;:;:~rT~T-i~pC;;~+L&""B"'~"'e~r:oi-l~~#~~--;c;RAf .. .JGE ... 43.3dB TO 139~3cJB --!-_ __-+ ____ __ 

----_ =_ : ; ---"-_---'-___ L_LJ __ -+-j-__ +--_ 
I calibrator Calib.~ra;:ti~o,-,n ':'D":'a"'te'C .• ""--~-·~_r_-~--~~~==---+_---

----- - ! -----+-----
=~=="'------------+-+-+---+------

I ~- OVERALL STATISTICS REP-=O:.:R-i-T,--~-__ _+--+--+-_+-------1------_+----- ----1 

_+_:- -I _~~~-~~-+---+_+_+------+-----~+-.. ---__1 
; TEST BEGAN .... 6/08/05 AT 11 :3c-;0:.;:"'19'---_+---+-+--+- ________ 1-____ +-_____ _ 

H:rESrL_E~G~H. i 1 DA.:::Y'--S:~__'1..:_:2:.:1f: 5~3::::::::::::~::::::::::::1::::~::::::::t::::-.--.----.-------t::::-::::::::::::::::::::t.:.::::.:.::::::::___: 
f-+Lav 55.7dB____ ___ +-__ _+·---·--+-i--+------+-------i ---------j 

jSEL .............. 105.1dB 
_iLrTlax .......... ~ .. 92.3dB.Qti_ 6/08/05 AT 11 :39:l5 __ _l--_++-------i------+-- ... -----I 

Lpk .............. 120 dB ON 6/08/05'-:;A:;cT--;c;;11-o;:3~4~:2-1--+-_+_+--------+_--------._+------

_ TIMl~VER 115fBc
:_ 0 DAYS_O_:0..Lf--o;-:O~0_oc.0;;c-0~I---_l----j----+--.----___ _+------+.-.... -.---__ 

8 HR DOSE (80dB CUTOFF) ........ 0..:.00"'0/._;-° ____ +-+-+ ______ -+ 
8 HR DOSE (90dB CUTOFF) ........ 0.00% 

- I --- i ! 

I--I---~T-!A'BOLAR TIME HISTORY -REPORT --! ----i-+--+-----:-------- + _____ 1 

=~~LERIODST102- MODE: CON~, .. ,N_-:::~,=lo-=U-=s--+I-------~::::t.:.::::::::::::::::::::t------+-.------.-.--
r,,_m, -PERIOD LENGTH: 0:15:00 .~~m~m_. - •• --~~-,-~------

1--; TiME HISTORY ~UTOFF:-N70i~NCCE;ot----1--.---.--+--+-+------t-----=±------ --

:~:~~:~06~:/OL::?)::..:9:.=0..:.:.0c:.0/..:..o --_-_-.+-~-·-----···+-,---::::::::::::-j,-----~i ::::1::::::::-------... +-
1 ------i- __ -= 

: INT !TIME JL_av i Lmx Lpk IT L21------t-- ___ ~..--
1 11:30:19 '---------=6=-9;'=·92.3 120.662 541 

1-+-----=2+- 11:45:19 53.21 68.1 UNR 50 46 r -----· .. ·--·+-----.T ~= 

r-:J __ ~;_:~_~J~ ;~::; 6~=I.~~~ +~~~.--------,-. --.= .. -1----
t--. 5 12:30:19 51.5 62.4.LUNR 149 145, : ~ ___ _ 

6 12:45:19 51.4 64BIUNR! 491 451 1 !~--

URS Corporation ~ Noise and Vibration 
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f-I.- ~+_;;:~~:;: __ ._.....5?3i_~~~ UNH_ 51 f-4~7~~_ ---i---- ___________ _ 
___ _ --'---_._: . 52~' 62.6 UNR 51,4,6;:: __ . _________ +____ ........... _: ........ --.----1 

91 13:30:19, 51.3 --64-:4 UNR 49'46 
r- -j()! 1 3 :45: 19,-- -57.6 68.8 UN R 52 ,_4_.,""7'-:----------- _+____ ~.-~-~-~-.~---.. -•. -~.-----i .... 

11 14:00:191 52.8.....§~ UN"'R'-+--"40".8f-4"-"+-5i ___ +-~ __ __+-------I 
f-t--T2 14:15:191 55.8 68 UNR 53 491 

,13 14:30:191 53.3 69.8 UNR 49 46 
i 14 14:45:19' 53.2 64.2 UNR- 51t-4~51--·-~~-+-~------i--·-----i 

-rT5 15:00: f9T----- 52,~-.§:l.5 ,_u..N.==R-+5~0CJ--C-46~1_~ __ _'___ ___ !_----i 
i 16 15:15:191 52.6 63.81UNR 50 451 

~T---~~~~~~~~~--!----!---~--
17 15:30:191 52.9 64.4IUNR 51 481 
18 15:45:191 51.9 63.9 UNR 49 44 
19 16:00:191 55 66.2 UNR 51 471 
20 16: 15: 19 1 57.6 74.21 UNR_I .. 51 +1_ 4+-:c7+1 ____ f-~ ___ ~f__-~---1 
21 16:30:191 49.9 62 i UNR 148145 

LL 22 16:45:191 52.7 63 UNR 50144 
I 1 23 17:00:191 52.9 63.5 UNR 50147 

24 17:15:191 50.9 64.6 UNR 49144 
1 25 17:30:19' 50 60.6 UNR 48145 

26 17:45:19 55.9 71.4 UNR 53148 
27 18:00:19 51 61.3UNR 49148 
28 18:15:19 53.1 61.2 UNR 51 48 
29 18:30:19 52.8 71.9 UNR 50 47 
30 18:45:19 53.2 66.3iUNR 52 49 
31 19:00:19 53.8 66.71UNR 51 49 
32 19:15:19 50.5 62.4IUNR 4C;;8+-14;.-~~~7+--------+--------· ;----------1 

1--~-_:::::::+__~~:_:_7f----------~---:.:;.::;+--:::-~F=_+=+-+-:c+---+----'----~--
33 19:30: 19 48.31 59.2 J U N Rc-+_4,,,,,7 f-4:-;:6+ ___________ + ____ ------.1-------------1 
34 19:45:19 51:.o.6"_!1---":6:.:-5~.1+IU,..N ... R"__i-; 4"-":+914-""+6 ___ __+---'---------I--r 35 20:00:191 51.41 62.9 UNR 14BI44=+1 _____ + ___ ----f-------I 

1--_1 36. 20:15:191 50.4' 61.1 UNR 1481451 
; 37: 20:30:191 52.4 66:!! UNR 47 44 

381 20:45:191 49.4 64.4 UNR 44 43 - ~---~-'-=+---:::-===-F=_+±"_'+---+_--__+-~-----
i---WB1 21:00:19' 47.8 62.2 UNR 45 43 

HI---:-40"_!'~'=-21:::=+15o.:.:1~9+_----'4~9c.-.8+_~6=-2 ic=' U~N",R,-+--"4-::6 f-4~3+ ___ ~ _ __+---~-- ~ __ ~ __ 
I 41: 21:30:19 47.1 64.71UNR 45 43 

----f-~!-~~__:c;2t_·----------·-~c-;+~~~~E;r.-~-----+---+_--------
I 42! 21:45:19 49.41 6L1JUNR 47 43 

f- f---43r- 22:00: 19 51 .3 1 62.9 ' UN ~-,~~1~3-f--------L---------"------~ 
44 22:15:19: 52.2 72.3 UNR : 45, 43: : 

_~4.5 22:30:f9r-~---':::4=:7 ,=4:+-_-__ 6":"1-::.6±U ... N~R~+14.:.:4"-!1...."4.:::3i-: ---+-1 ---+-: ~-~-----

46 22:45:191 49 67.3 UNR:'~!5L4_3 ________ --------+-----.------1 
o 47 23:00:19 _____________ 4, 7~.~4!_5~8--:.3;.+I.;=U:.:N-:c;R_+4-'-4+.4-::3!_---+---+------

48: 23:15:19 47.81 62.9 UNR 44 43 
---+-4';-;;91 23:30: 19 45.4 i-59-:-2 UNR 43 43 
_1~QL-23:45:19 46.6 59:Z- UNR 43 43 

51'0:00:19 45.2 55UNR 143143' 

52 0:15:19 46.2 59.4IUN"'Rc-+--"4~3f-4:.::;3+_--__+--------+-----
t--t--:5""3:t-0:30:19 48.51 62.2UNR 43 43 --

54 0:45:19 49.41 61.2 UNR 44 43, 

H--:::-5-::5 'f-1c::0,--o0o:-: 1:-::9:--_-i _____ ~_4:.::;8~.1+_-=6=c2.~5+.=U:.:N.::oR~-'4~3+_4~3'+1---!_--__+---__ .. _ 
5611:15:19 45.2 58,UNR 43' 431 

57: 1:30:19 45.1, 57.91UNR c_4:.::;3+4.:.:3::+__-------I-------.--.-l--.-------
1 5811:45:19 44.61 58.4IUNR - 43 43 

URS Corporation - Noise and Vibration 
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~-, 73 5:30:19 53.31 67.3 UNR 50 46 --
1----+--,70;-;.415:45:19 _: 52.5 65.5 UNR 51 46, "-'~-t~ ,. ,,' ~ 

75 i 6:00:19 58.8 84.8 UNR 51 471 , 
f---t-O;;76~6:15:19 1 54.1 65.1IUNR=--1-C5~2+47:7~_~~ ___ +' __ ~~---+I'~ --
...J...!..7 6:30:19 52.7 65!UN'R 50146 -+--~_+. ---~_---l __ 

' 78,6:45:19 53.2 67.7'UNR 5_1J4~6~ ___ ---II ___ ~" 
79! 7:00:19 52.3 61.8 UNR 50 45 

- -8017:15:19 51.71 61.6 UNR 5046 
~~871r.7~:3~0~:1~9~---I'~~~--5;~2~.8~!~~6~3.~4~U~N~R~~5~1r.4~7~1-~~+-------+~---
f---f---C:±~=';':-;-;o-------+--~-~~----:::~E~-+':C:+:~-~~-+-----+--~--- -

82 7:45:19 541 70.1 UNR 50 451 ! 
83 8:00:19 52.11 61.9 UNR 49 46' 

l--------:::~ -:--~--- ---~~-I-----~·--
84,8:15:19: 53.7 65.5 UNR 52147 i 

-85]8:30:19 . __ ._ 57.5 77.2 UNR 54151 
86! 8:45:19 70.2 89.8 UNR 55 4;C:9r--~--+--~~~'i-----~----

--87 9:00:19 . 55.4 69.3 UNR 53 48 ----+----------+-1 --.--

------1 -.----

88 9:15:19 55.1 67.1 UNR 53 49! =+=-~--

-! ~~.;:!~:~; '53
5
; ~~:~ ~~~ :~ 1~1 _____ +r--,: ~~ - - --=-

f--- 91 ,""::':-1O:00:19 52.9 64.8 UNR 51 48 ' ----_~_ 
92! 10:15:191- 53.5 ,----;;c7~1.+4r.U~N,_oRo___t_:o5~1 ~14~6:::::::::::::-~~.::_-~~~~~~~~--~i -~--~ 

++ 93! 10:30:19! 53.3 i 68.1 UNR 51146 --
1 94j-10:45:19! - 53! 71 UNR 50147 -~------'------

~ __ ,._.LI-=-=-95~1:00:191 53.9J 69.7 UNR 5f+14~7+-~~----+~~---+-~----1 
" ~~ ;t---~~-i-'---~~---I'----~~-l 

I 96 11 :15:19! 54.51 64.5 UNR-+-:o5~2+14c::9+_~~--+._ 
----------~-

97 11:30:191 54.8! 67.5 UNR 52147 
1---+~98' ~i :45: 191 54 64.""3' r.U~N;-;ORo--+-O=5:1;-/-;, 4co;7+-~-'---+~~~--+-- --.--

+-199 .- 12:00:191'-- 54.91 71.6 UNR 51147L ___ ~___+----.-----_+_--- .. --
100 12:15:191 55.71 79 UNR 491461 

1'-1-;1"'0-:'1- -12:30:191 - 551 70.4 UNR 53 481 
-~-t___~~-- --~~---

102 12:45:191 ___ 64.61 81 UNR 57 521 
I~i_~: ~, I ~~tl~~+~~-+---+---+I~-----+-~~--I'--~~-I 

-:-- AMPLITUDE DISTRIBUTION REPORT -- : 

--+-! -- : 1 1- -+1 ~'+---+-~~--+----'----+-~'-~---------l 
i I 

~_TOTAL sAMPI:E-s =- 730~ [----- __ 

----ta-S[SAMPLES % OF TOT~i== ----t--+~-+-~---+-~-~--__+_~~- --I 
~--i _1 -- -- __ .. __ ~~_L.._-'----~ ___ ~ ________ ~ L· __ ~ __ I 

URS Corporation - Noise and Vibration 
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671 734 + 01 :' 

=Hi==I~L H:1 'I II' I =+=~---~±=~=~= 
~-*- mi: . ; H~ :: l-~I~-' I~= 
ITW~--159. i 0.02 -- , --

i--T75i 125 . 0.02: I I ---~ 
I 76 134 0.021' 

77 109 0.01,' I 
I-·I~o+~--·......'-~c...~·~~·----+~-~i-~-~I-~t-~ - .. -

78 ___ 75,. 0.01 'i~f---=t==' --t 7.91 821. 0.01 , 
r- 80 991. 0.01 ,-'-: -~. 
f--+~8{ 61/. 0.01 --- : ---~~ 

82 39 1 0.01 .. t--+---.-. i ..... ~ _ .... 
83 36:' 01' : t···· 

~;i -;]1 !f-: .. --k=j --
i iii =± ~: 1 : :.t=-.-~ 
~~ ==iC ~ I I -r---

,;::;}~;,,: f: -:=U==-~~-~-~ 
URS Corporation - Noise and Vibration 
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----

"---1-"'- :-CDf6FFC;UT~cDTOFF- .. IT-·-~~---r 

lE~r---~:!I~~~~¥. ! --~-i -- - 1__ ~-+~-~---l 
1,'LOSha 51,5dB 43,3dB 43,3dB I I, "I I I -

t1~Leq(:6) 51,OdB 43,3dB 4:1'13dB 
I I! - 1 ~i: ___ _ 

URS Corporation - Noise and Vibration 
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~~~t~~~;it;~~:b~~2ViStaD.Ml@Watervut-i-+---i 

R~~--~.=l=.-••• · •. fTII~!-=-. f.-.~=t=.,-~=. -~ 
::r~:*~~::venice Forci Ma~r=t]±=-I-M __ -t_- ~~ ___ I __ 
f-!Nu~ericcode#I'" #2._ J#3 .. ) #4 .. , #\-+ ;----+[------1 

iMETROSONICS db-308 SN 3068 V3.0 ,-- I I ==t==-. l' --.----'1-' _____ --1 
H~EPORT PRINTED 06/09105;n 14:21 :20 --

I I I --f'~~-r-~~--I 
EXCHANGE RATE ..... 3dB FIL TER. .... A WGHT ' 

... -+------

IDOSE CRITERION .... 90dB RESPONSE ... SLOW 
,PRE-TEST CALIBRATION TIME .... 6/08/05 AT 13:.,.217:~14~_ ==t' 

f--PRE-TEST CALIBRATION RANGE ... 42.7dB TO 142.7dB ---1- - __ _ 
~b POST-TEST CALIBRATION) --+-----1 

I Calibrator Type & Serial #... 'I 

URS Corporation - Noise and Vibration 
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+ !! ~-::~~}==~iil!~ilu1j!~-Hr!~~ 1-==--··-1--··--
T7.1 f5:00~~.·-~8T.· 80,UNR .,.165-•. '.541--1.--.--- ' .. 1-- I. . ... -.-. 

1=~i· 1;;¥JI-=~-:r=-:~:I-----=-+· - -,=-T---=-== 
T1f=.. 15:45:031-- .. 71)., 83).~Rt7,'"'1 .. T .1.·. - I. . __ 

14--J6:00:03 . 715 84 UNR 6()155 ._--+-__'_ I 
[--_ 12 16:15:03 72.1.87.9, 111.67;5(>., ---t--=+=-- ' __ 
f-_L13] 16:30:03 71.7' 86.21UNR i 66 55: . i ----1--------1 
1--I-;-;~1645.03, 72.2 87.2 UN~_,~ 57 i 

15; 17:00:031 73 84.5 UNR 68 56 I 
16 17:15:031 72.3 83.8 UNR 68 56 1 
17 17:30:03 72.5 91.6 UNR 68 56:+. ____ -+-__ -+I'_-~_--_-_-~f__------l 

- 18, 17:45:03 72.31 80.3iUNR i7c70tc5"'5:+)_. __ -+-____ .----+-------l 
19' 18:00:03 72.3 82.5 UNR 170 57 -----+t-----
20 18:15:03 72.9 86.2 112.5 69 56 I __ 

J 211 18:30:031 71.2 80.3 UNR 67155; . -f-----+; ___ ---/ 
I---r22f 18:45:03: 72.2, 88.61 115 -67 551 I 

. 23 19:00:~- 71.8' 834!UNR 167 56' '1' --i,.-----l 
24 19:15:03 70.81 81.1 UNR i 66 55 

,251 19:30:03 714 844 113.9 66,58' --.--L 
f----.~, -2~9:45:03 71.7 89 114.766158, ~_J-----

127 20:00:03 72483.1113.568157; -f------ i. . 
J 28 20:15:03 69.5 8041 113 64 57 ' I 

1-1 29' 20:30:03' 68.5, 80.5'UNR 161 54 1----------1 
1---!-30-20:45:03 f 69.8/ 85.9 UNR 165.54 1- -- ----+= _ _= ___ 1 

31 21:00:03 7041 82.7 UNR 641 54i---· , ± 
1---1---3zr-21:15:03 68.6 80.2 UN~R--+C:-:631541 --j- ' .... -.--... -.-----... 

~~~i~g~~:~~ ~::i ~~~I~~: I ~~ ~~ =t==-+--- i---+--==-
~. 35 0.9167014 -684 82.51uNR 163 52 ~ -- .- I .T--

13610~92711811 68.2. 82.5 UNR 162,54, .---. :-1---' i--= 
, 371 0.9375347' 654' - 78 UNR 591521 . 

~"_; _!_il~~-miiik--- ~~_r~L_~HJ_~_~_1~_7jr ir-=-_··-_-_· ¥ l-+-_-·_· _-_ .... _.1
,
_ ---.--.~-.-'--1-

_l411 ():979~_~21 75.21LJNR ! 53 48 _ _ [ __ -'--____ ._ 
--+-±2) 0.98961.81 64 82.2IUNH.gg. 50, -+-' __ . __ ~_. __ ._. _ 

__ -$ 0:00.0.l_ _ 64.8 77.5~UNR J57 51, ____ ~_ 

44 0:15:03 63.8 75.9' UNR i 58[ 52' 1--/' . , 
-450:30:03626 77.6/UNR /56150! $-. .-- _-+:.---~-'--.-=-=-.. --... ---.--I .. 

46 0:45:03 60.5 73.51uNR 153,491 .. --.. =± 
:C:Jr-47j HlO:QL.g.g...-r4.3IUNH 54;491_ .- .. -. _ ----1 
---'.48: 1.15.03 61.3 74.7 LJNR 56-,~__ '-_ ____ _ __ _ 

.-n' 49 1 :30,03 - __ ~-I.:4.5 UN~ 52,49 - I ---t' -___ .. 1 
__ 50 ~03 ....... 63.6 77.9 UN~J>()150 ___ I ______ ... _ .. _ .. _ .. __ 1 _____ ... . 

.:.. .. ,.- ~tt!t~---=---=ilti!~; .. ~~~··iii.- -I ...... i==~., ----= 
_ 1 54 2:45:03___ 58 72.7 UNR -T~ 501 __ _ ---::T---If--' -----I 
I 55 3:00:03 56.6 75.7UNR ,51 501 ,---I I 

URS Corporation - Noise and Vibration 
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~--::=.44: _ 14 .-h,--()J u-~Ll-
45! 153 .__~~ ____ :_ .0.01 , u u~~-+----+-_ ---u----i---

--46' -~O:OO:OO . : 0.00:-4+---- u_'_u_ I' 

!4Y--;M54 + ~-, -0.-1'7 --+--+-. - -~~---+- -t-,,'-~"'~----
j:.,-.~489-,cl 6922 + . ~----!648 1 - -+' --~---·I----I 

-244871..-1 1.72 ' I 

i 50: 529491··.. 3.71T ~T~-I--~~ --I----~----+- ,u __ _ 

1511 -624601.... 4.3,fl ---i---+_--~ 
52 55308!.... 3.87! -+-----r---+_---~ 

---I 53 50506'.... 3.5~4+! __ +--_+_+_-- _+---+----+-----1 
,54 50991 .**. 3.57 i 
i 551 55844 .. ** 3c:c.9~1+_-+-+__+_----+_---_+----:----__1 I 561 54955 **** 1 3.85 

571 53874 **** 1 3.77 

- Ip8 _ 56691 **** : 3~.9~7+_--+--+__+---_+--u--+_---i-u--_1 
~ 59 56728 **** ___ +1_3"'."'97:+_+_-+-+_-----i----+----+_----~ 

! 60, 50519 **.. i 3.54 

61 i _5~2c3:;:;4-;-6t:;:1*",**,_' ___ ~+---;:;~3~.6~7!====;=~==~======!------_r_----t_--__j 
- - 62 - 462941*** 3.24 

1--~~63~--+5~1~89~0:TI*~·~**----_r3~.~632_-_+_+__+_----+_--_+--
1-
-+ __ -o6;-o4+-__ -'44~7~3~5+1 *=**-c-___ +-3:.c.1~3+----++_-+-----+---.---+_--------!+------

1--~675+_-4~5~9~60~1~ .. ~*----_+~3.~22?_--_+_+,_+---~---_i---_+---~ 
i 66, 460411*** 3.22 

671 501881"** 3.52 -+---+l-----=L~~ 
1-_-1.J---;;:;681_48551 1***;--__ _+--;0-=370.4+----+-+_+- ----_+- 1 ---~ ± ~81, ::~~; ::*=' ___ ,L;~:~~+---+-+_+_----.. -L-----+_-~- -+- .---

-; 71- 53149 **** 1 3.72 

I 7'2' 51602 **** ____ -+1 73~.6~1+---+-+-1--------+----.-__+-----'------__I 
__ I3 1 51011 **** 13.57 R 
I--I--=;:~: ~::~~ ::: ~ \2~_ i," -.--. --- _-== 
-'76 '-27980 ** 1.961 : --- :i.t--------~~+-- -c---f---L---I ----_+. - u__ , .---

I 77 15160 * ____ , 1 ... 0~6+ __ 'L __ +_+_ __ +--___ ~ __ L ___ -I -iTs - 8360 * -- 10-.-59 --
i-79 4968 + ! 0.35 -+--- -+------- .----,- -.-~ 

::=Iso 2828 + L_ 0.2" _+--~_ 
81-~1906+ : 0.13- , 
~--1604 + I 0.1i t ---+--·f--+--

H~831 901 .--1 0.06 --------+--·--------+---~-I 
~---

841 321,. 0.02! 
1--851 230J. 0.02 __ ~-+_+ 

861 165i. 0.01! f-' __ 

I-- 871 105:' '-I _~_~ ___ -;-___ . ___ +_0.Q11 ___ +-_ 
, 88, 65,. 01 i 

'I~---4-6 1-. ---61----- .-. -+--- -+-----1------+ -----~ 
~}O 1---=391 0' -- 1---:--' -_" __ _ 
~1 i..1~L --·~ooo;,,-,--_--=-=-_1-~-l-'-~-__ _ ______ -+_~ .. _ .. u ---.--

~-~~--- 221· ,_.~ ~___u __ 1 ----L- _ _1 

1 ~!~*--- 01 ---- - uL----t------

, 

_-+_~ ___ ·_· __ ·.1 _____ 1 
I ___ -+ __ u __ ~ 

_r_----- u _______ ~ •• _~ 

URS Corporation - Noise and Vibration 
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I 
+_' 106 i 4 . 0 i __ + __ ----ji ___ ~If__~-~~~~+i'f__· -=--=--=-=~--__l f-rtf 5 . ; 0) , 1+: ·---+I-----+I-------lI----1 
1----' Ln(1 .0) - 78dB I I , . I I 
+kn(10.0) = 74dBi ---+-_--It_~_f____I___-!~--~-'f____-~--.t, ~~~~~11~~~~~j 

iLn(50.0) = 62dB _+-_1----1 _+---+---+1 ~----~_I~~--+----~__l 
~Jn(9100) = 51 dB 1 +; -----I-++-~~---+i ---"--+ Ii -----If--! ------j 

i-L. NO 40.0dB 40.0dB I _+' -+f____! ~ ~--f----=-=-=~I"=--=-~--~.-==-_:·I:-=---------~~--~ 
+,! . CUTOFF CUTOFF CUTOFF i!: 
I----keq I 69AdB I 69AdB 69AdB I i ±=. - ~--+: ----~-

iLdod 67_9dB 67.9dB 67.9dB : i .-- I _____ ·~---__I 
iTLosha 66_9dB 66.9dB 66.9dB. I'---f-----L----t;:feqJ

I
6) - 66.2dB

i 
66.2dB-r2dBI - =F!--- ----:-~~L ___ _ 

URS Corporation - Noise and Vibration 
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.... I~~;~L:~:ii~~::-b~~~3:HUrriCan~~-i .... ++--.. -.-I -- ---' ........ -.--+---.. - .... -.. 

'J;~::= ~~:';",,""m "1'=', ,,,p, t [ i- :=1 ... 1 .. . 
~~~a~:n~.n~i~idL29401;70.2oo;; _ Janice_ ;- -,- !~-=r-l 
f.-.~omment Field 2 .. 'oual Force Main EIR -.--L::-LL--i-.-+--'--.--j----l 
. /urr

c 
Code #1'" #2.. =r. #4' r--r( -,'._ i- ! --

~TROSONICS db:308 SN 2881 V2.3 .1 I! . r= __ 
r--1RE=C PRINTFD 06/13/05 AT 11:3r49 Ffl- +- ! 

EXCHANGE RATE .... 3dB FIL TER. •• A WGHT ! I. I __ 
-nOSE CRITERION .•. 100dB RESPONSE ... SLOWj I . . 

'PRE-TEST CALIBRATION TIME •• 6/08/05 AT 12:23:34 !.r------+---+-' ----1 
1PRE-TEST CALIBRAJION RANGE... 43.3dB TO 139.3dB -: -i~ ----
~I~ator Type ~ Serial #.. r L . 1 ! I 

6 16:30:19 52.9 59.6 UNR 51,491 1 

URS Corporation - Noise and Vibration 
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, 7 16:45:19, 51.71 58.5UNR 150 48 
, 

H--
17:00:19' 

-
.-52:!JL65.(UNF( }50 48 =r=--- j--IJi -.- 17:15:19 

""""~--

55.21 67.4lJNR ~~49 --- ----==+=-=t== 17:30W-- 53.41 65.4 UNR 1 511 48 
-i11 _.- ~--

5261 UNff-51! 48 
----~-~-' ----'''~----- I -, 

17:45: 19 59.6 f-- --
18:00:19 54.1 ' 62.6 UNR 52 48 

.. _- _._--
12 ! _.L 

18:15:191 
-

13 52.4 58.8,UNR 51 49 i =t=-68.3IUNR-
_. 

141 18:30:191 55 52'49 
f-:- 151 18:45: 19 I 53.3 60.ajuNR 52 49 

----~ 

f-f-~ - _.- ~--

16 19:00:191 52.8 60.9iUNR ,51 49 , 
17 19:15:191 52.3 62.11UNR 150 48 

, 
f-1--

18 19:30:191 55.9 71.71UNR 151 47 i 
.. 

J 

._. 

_. . 
19 19:45:191 54 66.3 UNR 150 47 

, , 
20 20:00:191 52 59.5 UNR 150 47 -

20:15:19 152 i 211 53.2 60.5 UNR 47 , 
'--, 22' 20:30:19 51.4 59.5 UNR 49 46 

23 20:45:19 51 58.1 UNR 49 45 
24 21 :00:19 51.1 58 UNR 49147 1 

I 
- --~--

25 21:15:19 50.8 60 UNR 48 46 1 
f-i-<!6, 21 :30:19 49.9 56.1 UNR 48 45 --

, 271 21:45:19 50.1 58.31UNR 48 45 , 

~_+;~I --22:00:19 51.5 71.91118.3,49 46 1 
22:15:191 49.4 60.81UNR 148 45 

, -
I 

30 22:30:191 50 61.71UNR 47 i 
--_.-

44 
31 48.1 55.1!UNR 46 44 

I 

-
22:45:19 - - -,-

57.8!UNR 
~,------------------

32 23:00:191 49.3 47 44 ---

-=r=--~ 33 23:15:191 48.6 61.5!UNR 46 43 
-'-34i 23:30:191 54.9!UNR 

.- ----, ----- ,---------~--

~-~ ! 
47.2 45 43 i 

r 351 23:45:191 50 61.7iUNR 46144 ,i 

----------- -~~ 

1- -- e ------~-~--
_L36! 0:00:19 48.9 631UNR 45'44 , 1 

- ,---
48 ' 371 0:15:19 50.9 66.6!UNR 44 

~ ........ ji8' 
.. _-

0:30:19 48.2 57.1jUNR 45143 _.J 

-
39 0:45:19~'-'-'-'-' 48 64.4 UNR 45'144 i , ----

45143 
-

40 1:00:19 48 57.4 UNR i 
41 1:15:19 

-r---
47.9 59.3 UNR 44143 1 ----.-.. -.-- - I ----.--.----

---- , -
42 1 :30:19 47.3 55.3 UNR 44143 

_. 

43 1 :45:19 47.5 67.2 UNR 43143 
.- 1-" -

.. ~----- -" ---. 
43143 

..- '--~---

44 2:00:19 45.4 52.7:UNR I ------ ,. 
43143 ~4~ 

,----
45 2:15:19 45.4 53.7jUNF( 1 -

-4612:30:19 
---,- -- . --- --. 

i 45.5 53.31UNR 43 143 

I 
47r2:45:19~ 

--------
14-3143 

---_.,.- ---
LJ 45.7 54.4jUNR , 

-+_±!l13:60:1~_ 46.3 57.11UNR J4343 
~ _. 

- ... -----
~3.15.19 46.31 53.91UNR 144 43 

.-..... i -. 
+~Oi 3:30:19 

----
451 55!UNR 143 i 

-----
43 

i 511 3:45:19 451"53.4 UNR '43 
- , 

----~-~-

43 
.--, 5214:00:19 

-,---
44:7.L51.9 143 I 

-- ------
UNR 43 

--:-5314:15:19 -
i----------

45.61 50.4 UNR 144 43 -~--=t"~~ --.-~ 

44.7L~08 i 54 14:30:19 ! UNR 43 43 , 
---55 i 4:45: 19 

-----t------ -._-------
44.6 54.2 UNR 43 43 i 

~ -- +-------.. - -'---,---~ 

-~~i 5:00:19 47.2 65.4 UNR 45 43 , 

1 - I ----~ 

5:15:19 
I 

48.3 58.8 UNR 47 45 I I 

581 
.- ----,-, I -----

I 5:30:19 48.6 57.3 UNR 47 44 i 

URS Corporation - Noise and Vibration 
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~'-.. ·.f! 665S1···· •. , .. 1 .. 

66

5 
.. :.:.~1 ~5· .• ·~1i9 ~I. ~... 4

7 
7! 5.9c

9 
Uf\I_

R ~~ :j4L-_.~___ .... ..;1--.... -1 :~ I :!:;f i .. Ei:~J~~~!~~-=-I.·. ·..1~·· __ -.1. .... ~--. 
6417:00:19! 52.9 65.7.UNR ,50 47, . . 

i 65 7:15:19 52.6·: 63.4 UNR 151 4f==9'1.' . I 
I 661., 7:30:19 52.1' 61.3 UNR 51 48 .. ._--+. __ 

67/7:45:19 52.7 68.8 UNR 51 47 
68 8:00:19 52.1 66.9,UNR 50 47, 1 I 
~ 8:15:19 i 51.7. 65.51UNR 50 481 __ -+1 __ _ 

.. I 70 8:30:19 53.21 64.4iUNR 52 49 .,----f--
1 71 8:45:19 1 53.71 63.6 UNR 52,49 , i 

72 9:00:19 I 53.6' 62.6 UNR 52148 I I. 

73 9:15:19 55.9 66.6 UNR 55 51: I. --~---i-
7419:30:19 61.9 83.3,UNR ,5450' . ·1 

I 75 9:45:19 55.2 651UNR 153 50 1 
76 10:00:19, 55.6: 71.2 UNR 52, 50 I' 

1 77: 10:15:191 531 622 UNR 52148/ . 1-
-'78 10:30:19' 521 63.1 UNR 51 471 . 

79 10:45:19 53.7 77.1 UNR 51 48 
80. 11:00:19 53.3 64.1/UNR 51 49 

~~~~,~~~-.-~~~~~~~~~---~-~-~--.--~--~ 
r-~ 811 11:15:19 53.4 63.91UNR 152,49 
1~2 11:30:19 53.6 63.1/UNR 52149, =t83 11"45'19 ---~5c:;.2t-, c:;.68"'.74f:=U~N"'Rc-tc:;.50:c11";4c:;.8i-1 --~-+-, ---i-, ____ L-_ .. _ ... _ 

+~4. 12:00:19T 52.81 62.4 UNR l-'5:"::1+4 ... 8::1-·----+----···-t •• ",----+-·····---
,85, 12.15.19, 52.1/ 59UNR :51 48 =i=~ . 1-

~-"i 861" 12:30:191-----52.91 64.1 UNR 51 48 i-i---.~.-"""----.. 
--87f-~i2:45:~---5::;6:::.5+7:c.:4~.5+1 U::'N'':'R~l-'1 5~3+4"'9::1---- I ··--_++1 ~~_ .... _ .. =_--l'-~--... -

88 13:00:19 53.3 62.21UNR 52149/ 1 . ±=--~ 
- 89, 13:15:19 54.3 62.2:UNR 521491 i ' . .-

~-~~~*- 545~ 6~~ ~~~ ;il-:~;+---·-+L- . r'r •. !·~-=r,:-· ............ . 
92 14:00:19 57.51 74.2 UNR-153501----.: ,~-r-

_.''93 14:15:19 54.91 72.3 UNR 1 52_5;Oc0'i-i-:::::::::i-i-,-·-.·::::::::::::~, __ .. 
-,-941 ·14:30:19 ···52.51 61.6UNR '51148t I I I 
.1 951_1_4:45_:19JI~-· 55.61 71.5!UNR i 52149! .=F.. .... . ............... +~.-.. -_-... -.... -_-.-1 

i 96 15:00:19, 56.21 69.71uNR 153!4~9+-i_._.. . .. 
--97~·15:15:19i 53.8t 62.4IUNR 53-50 : +-' __ --/ 

if:-~:!I ~l Eli~~: II r:- ]1~--= .-= 
,10f! 16:15:fi:J, ···52.5 62.21UNR . 51 48 . ==1' ...... ,,. .. 

. 1 1021 16:30:
19

1 ... 53 62.6iUNR 52 50, ... .~ -_. __ ··.·._·_~'I ... ·~·-.. _f. -........ -'-+1§.1- 16:45~. 52.8 68.4/UNR 51 491.. ,. .._ 

UJ.Cl4....t=7:00: 19 i ... 58.1 72.4 UNR 53 ·50: I ... I 

-DATE: 6/10/05 I t-+: I .-I-F-".:.;=:"'::::":'::=c:.+, --. ---+- -~-+-+' -+-, .~~'--.':--~' ... -';"--'--f .. '~----l 

_~~~OO Lav -·-;50';1-;.9:+L=;;~3\:~kR iL:-.5;:-:i.:-;cc:.~+-I: ---__ .+-; .. ··-=.F~--·-···:::~, =-=-.. -.-=-=~ 

URS Corporation - Noise and Vibration 
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43 -71364 ********** 9.61! I 
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Leq 52.8dB 
Ldod 51.7dB 

,Losha 51.3dB 
I Leq(6) 51.0dB 

U I 

43.3dB 
43.3dB 
43.3dB 
43.3dB 

I 
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43.3dB 
43.3dB 
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