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LETTER A17
From: Mary Parsell
Sent: Monday, April 03,2017 11:14 PM
To: Craig Chalfant
Subject: SEASP Recirculation of DRAFT EIR Traffic

El Dorado Audubon Society

Mission: Conservation of Native Birds and their Habitats and Education

By email and US mail

April 3, 2017

RE: SEASP recirculation of Draft EIR, traffic

Mr. Chaig Chalfant
Developent Services, Planning

City of Long Beach, CA

Dear Craig,

Regarding the proposed development iia17-1 Long Beach aka "SEASP" Draft EIR
Recirculated which includes Los Cerritos Wetlands, we respectfully ask for
protection of the environment and the adjacent sensitive wetlands. We are Al7-1
concerned with impacts affecting habitat, birds, wildlife and people. Impacts
include building less than 100 feet from wetlands, road improvements/extensions
resulting in loss of wetlands acreage (should be no loss of wetlands). Each of the
following areas are under the jurisdiction of the California Coastal Commission.
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Figureb, 16-5 - Feasibility of Intersection Improvements, 5. Environmental
Analysis

#12, Pacific Coast Highway and Loynes Drive
#17 Shopkeeper Road and Second Street
#18 Studebaker Road and 2nd Street

#20 Pacific Coast Highway and Studebaker, extension of Shopkeeper and
Studebaker (at PCH), loss of wetlands

#12, Pacific Coast Highway and Loynes Drive, part of the circle is Sim's
Biological Reserve

#17 Shopkeeper Road and Second Street
Street improvements to will widen Shopkeeper, turn lanes, etc. will take wildlife

habitat on the Marketplace Marsh, owned by the City of Long Beach and on
private property on the north side of 2nd Street

#18 Studebaker Road and Second Street

Street improvements on the north side will take wetlands/wildlife habitat on private

property on the west side and on property owned by the Los Cerritos Wetlands
Authority on the east side

Street improvements on the south side will take wetlands/wildlife habitat on private

property (Bryant) that the Los Cerritos Wetlands Authority is trying to purchase

#20 Pacific Coast Highway and Studebaker, extension of Shopkeeper and
Studebaker
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Current use of three sides of the intersection is currently commercial use. The
north/east side is not in use (except for a seasonal use selling trees, pumpkins and
strawberries). Extension of Shopkeeper past the current dead-end and around the
back of the office building to connect to small section of Studebaker will result in
loss of wetlands habitat.

Page 5.16-30

"Studebaker Road/Shopkeeper Road will have two lanes and connect Pacific Coast
Highway to 2nd Street"

(Marketplace Marsh, City of Long Beach and Lyon Properties)

Thank you for your consideration for preservation and conservation of native birds
and their habitats for the benefit of humanity.

Sincerely,

Mary

Mary Parsell

Conservation Chair, El Dorado Audubon

mfp2001@hotmail.com, 562/252-5825
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CHATTEN-BROWN & CARSTENSLLP LETTER A18
2200 PACIFIC COAST HIGHWAY
TELEPHONE:(310) 798-2400 SUITE 318 E-MAIL:
FACSIMILE: (310) 798-2402 HERMOSA BEACH, CALIFORNIA 90254 MNB @CBCEARTHLAW.COM
www.chcearthlaw.com

April 7, 2017

Mr. Craig Chalfant, Senior Planner
Development Services Department
City of Long Beach

333 West Ocean Boulevard

Long Beach, CA 90802

Via email craig.chalfant@l|ongbeach.gov

Re:  Draft Environmental Impact Report for the Southeast Area Specific Plan
(SEASP), SCH No. 2015101075

Dear Mr. Chalfant:

We submit these comments on behalf of the Los Cerritos Wetlands Land Trust
(LCWLT) on the recirculated traffic section of the draft EIR prepared for the
Southeast Area Specific Plan (“SEASP” or “the Project”).

|. TheTraffic Analysis Remains|nadequate.

LCWLT has again engaged Tom Brohard and Associates to review the updated
traffic analysis. Mr. Brohard’sreview, which is attached to thisletter as Exhibit 1,
identifies several flaws and continuing omissions which must be corrected in arevised
and recirculated Draft EIR. For example, the Traffic Demand Management program is
still ill-defined and unable to ensure the reduction in trip generation required to reach the
trip ratesin the analysis. Thereisno analysis of weekend peak trips that would likely
show significant impacts. The EIR also still failsto provide any actual analysis of
impacts to emergency vehicles under future conditions beyond noting that emergency
vehicles currently meet their goal response times. This says nothing of the future.
Importantly, Mr. Brohard’ s review identifies new CEQA deficiencies related to the
updated traffic analysis. Increasesin traffic generate demands for traffic relief measures.
Such measures are often designed to increase roadway capacity through extensions, new
connections, and widenings. In Southeast Long Beach, these types of traffic relief
measures could result in encroachment into the L os Cerritos Wetlands.

[1. Air Quality Affects Wetlands.

Closely related to and reliant on adequate traffic analyses are CEQA analyses of
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City of Long Beach
April 7, 2016
Page 2

greenhouse gas emissions (GHG) and air quality impacts. The flawed traffic analysis
resultsin flawed and incomplete GHG and air quality analysisin the SEASP EIR. As
Tom Brohard’ s review noted, “the February 2017 RDEIR and the Updated TIA for the
Southeast Area Specific Plan remain flawed. Gridlocked conditions will result on
weekdays from the development of 5,439 condominiums-townhomes and 701,344 square
feet of retail. Only one of the 18 significant traffic impacts will be mitigated. Additional
significant traffic impacts will also be identified when weekend traffic conditions are
included in the Updated TIA.” (Exhibit 1, p. 1.) Specificaly, revised GHG and air
guality analyses must be completed based on the Updated TIA and that these revised
analyses address the potential for increased emissions to impact the wetlands and upland
vegetation.

Scientific literature has documented the progressive adverse changes in biotic
community structure and composition as aresult of increased nitrogen emissions as well
as other emissions caused by increased traffic and traffic congestion.® Many ecosystems
are presently nitrogen-limited and respond adversely to incremental additions of nitrogen,
exhibiting changes in productivity, species composition and overall function. Studies
done on critical loads of nitrogen on freshwater and estuarine intertidal wetlands show
that phytoplankton, algae and other species that live in the water column are sensitive to
the chemical environment in which they reside, including to nutrient and acidity levels;
both of which are in turn influenced by vehicle emissions. Changesin ecosystem
structure as aresult of an “overdose” of nutrients associated with the tailpipe emissions
are linked to changes in ecosystem function. For example, extirpation of lichens can alter
food webs by reducing the availability of r g material for birds, invertebrate habitat
and winter forage. The same chain of events can occur in a wetland system where an
overdose of nutrients, including nitrogen, can trigger ecosystem changes that reduce the
ecosystem function and can reduce the presence of some species and increase other
species that are non-native and harmful to ecosystem function. Critical loads vary by
receptor and response and must be studied locally for these reasons.

It islikely not possible within the timeframe of the SEASP to do the scientific
research necessary to get afull understanding of the potential range of impacts associated
with increased traffic, traffic congestion and related emissions. However, arevised
GHG and air quality analysis should be completed that acknowledges the emerging
scientific literature, the potential for adverse impacts to the wetlands and upland
vegetation as a result of increased emissions, and provides recommendations for
additional appropriate actions. This could include expansion of the Wetland Monitoring
Fee to a Wetland Monitoring and Enhancement Fee such that the funds generated can be

! Attachment A: Effects and Empirical Critical Loads of Nitrogen for Ecoregions of the United States and referenced
SOUrCes.
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City of Long Beach

April 7, 2016

Page 3

used to address air quality and GHG related impacts to the wetlands from SEASF such as A18-2
those associated with increased emissions and associated nitrogen and other constituents Contd

(including those that cause increased acidification also shown to adversely impact aquatic
systems)”.

Conclusion.

LCWLT thanks the City for another opportunity to provide input into this process.
LCWLT looks forward to continuing to collaborate with the City toward a SEASP that | A18-3
provides for coherent planning and improvement to the southeast Long Beach as well as
continued preservation and opportunities for restoration of the Los Cerritos Wetlands.
Please contact usif you have any questions about these comments.

Sincerely,

Michelle N. Black

Exhibits:

1. Memorandum of Tom Brohard and Associates, April 5, 2016

2. Effectsand Empirical Critical Loads of Nitrogen for Ecoregions of the United
States

2 The Santa Clara Valley Habitat Authority assesses a nitrogen deposition fee based on vehicle emissions; afirst of
itskind fee levied by the Conservation Plan: Nitrogen Deposition Fee: The nitrogen deposition fee is based on the
Plan costs related to mitigating the impacts of airborne nitrogen deposition from new development on habitat within
the Plan area. As described in Chapter 4 of the Plan, serpentine grassland and serpentine covered speciesin the Plan
area are particularly sensitive to deposition of airborne nitrogen compounds generated by air pollution resulting from
vehicles and other sources. These nitrogen compounds enter ecosystems as nitrogen fertilizer. Thisincreased soil
fertility favors nonnative annual grasses over native plant species found in serpentine soils. One native serpentine
plant species, the dwarf plantain, isthe host plant for the Bay checkerspot butterfly, a federally listed endangered
species and a key covered speciesin the Plan. Serpentine plants covered by the Plan that will be adversely affected
by increased nitrogen deposition include Metcalf Canyon jewelflower, most beautiful jewelflower, smooth lessingia,
Tiburon paintbrush, and fragrant fritillary. http://scv-habitatagency.org/178/Santa-Clara-V alley-Habitat-Plan
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Chapter 5
Effects and Empirical Critical Loads of
Nitrogen for Ecoregions of the United States

Linda H. Pardo, Molly J. Robin-Abbott, Mark E. Fenn, Christine L. Goodale,
Linda H. Geiser, Charies T. Driscoll, Edith B. Allen, Jill S. Baron, Roland
Bobbink, William D. Bowman, Christopher M. Clark, Bridget Emmett,
Frank S. Gilliam, Tara L. Greaver, Sharon J. Hall, Erik A. Lilleskov, Lingli
Liu, Jason A. Lynch, Knute J. Nadethoffer, Steven J. Perakis, John L.
Stoddard, Kathleen C. Weathers and Robin L. Dennis

5.1 Introduction

5.1.1 Effects of Nitrogen Deposition on Ecosystems

Human activity in the last century has led to a significant increase in nitrogen (N)
emissions and deposition (Galloway et al, 2004). Total N emissions in the United
States have increased significantly since the 1950s (Galloway 1998, Galloway et al.
2003). As 8 deposition has declined in response to regulation, the rate of N depo-
sition relative 10 S deposition has increased since the 1980s (Driscoll et al. 2001,
2003) followed by a general decrease in NO_ emissions from electric utilities since
the carly 2000s. More recently, the relative proportion of NH_ (NI + NH,) to
NO, (NO+NO,) emissions has also increased for many areas of the United States
(Kelly et al, 2005; Lehmann et al. 2005).

L. H. Pardo (&4} - M. I Robin-Abbott
JSDA Forest Service, Burlington, VT, USA
e-mail: Ipardo@fs.fed.us

M. E. Ferm
USDA Forest Service, Riverside, CA, USA

C. L. Goodale
Cornell University, Ithaca, NY, USA

L. H. Geiser
1ISDA Forest Service, Corvailis, OR, USA

C. T Driscoll
Syracuse University, Syracuse, NY, USA

E. B. Allen
University of California, Riverside, CA, USA
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W. de Vrics et al. {eds.), Critical Loads and Dynamic Risk Assessments,
Environmental Pollution 25, DOT 10.1007/978-94-017-9508-1 5
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130 L. H. Pardo et al.

Because of past, and, in some regions, continuing increases in emissions (Lehm-
ann et al. 2005; Nilles and Conley 2001), N deposition has reached a level that has
caused or is likely to cause alterations in many United States ecosystems. In some
ecoregions, the impact of N deposition has been severe, altering N cycling and
biodiversity. Indicators of altered N cycling include increased N mineralization,
nitrification, and nitrate { NOJ ) leaching rates, as well as elevated plant tissue N
concentration. The eventual outcome of increases in these processes can be N safu-
ration, the series of ecosystem changes that occur as available N exceeds plant and
microbial demand (Aber et al. 1989, 1998).

As N availability increases, there are progressive changes in biotic community
structure and composition, including changes in diatom, lichen, mycorrhizal fungal
and terrestrial plant communities. For example, in the Mediterranean California
ecoregion, native plant species in some ecosystems have been replaced by invasive
species that are more productive under elevated N deposition (Fenn et al. 2010;

J. 8. Baron
-US Geological Survey, Fort Coliins, CO, USA

R. Bobbink '
B-WARE Research Center, Nijmegen, Netherlands
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5 Effects and Empirical Critical Loads of Nitrogen for Ecoregions ... 131

Level | Ecoregions

i Noriht Amenican Desers

i Morthem Forasts

Noriwestarn Forested Mountsing
Southern Semi-Arid Highlands
Temperate Sierras

B Tropicat Humid Forests

Fig. 5.1 Level I ecological regions in the United States. (Commission for Environmental Coop-
eration 1997)

Rao and Allen 2010; Rao et al. 2010; Weiss 1999; Yoshida and Allen 2004). Such
shifts in plant community composition and species richness can fead to overall loss-
es in biodiversity and further impair particular threatened or endangered species
(Stevens et al. 2004), as has occurred for the checkerspot buttertly (Weiss 1999).

5.1.2 Approach for Determining Empirical Critical Loads
of Nitrogen

Recently, Pardo et al. (2011a—d) synthesized research relating atmospheric N depo-
sitton to effects on terrestrial and freshwater ecosystems in the United States and
quantified empirical critical loads of atmospheric N deposition, with one chapter
devoted to each of 12 major ecoregions. This chapter summarizes those findings
and includes a brief discussion of the approach used to set critical N loads.

For this synthesis, we reviewed studies of responses to N inputs for U.S. ecore-
gions as defined by the Commission for Environmental Cooperation (CEC) Level
I ecoregions map for North America (CEC 1997, Fig. 5.1). We estimated critical
loads based on data from> 3200 sites (Fig. 5.2). We identified the receptor of con-
cem (organism or ecosystem compartment), the response of concern, the critical
threshold value for that response, and the criteria for setting the critical load and
extrapolating the critical load to other sites ot regions. These methods are described
in detail in Pardo et al. (2011a, b, d).
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132 L. H. Pardo et al.

H-/;:Q“% ”‘%«
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& 10-18

Fig. 5.2 Locations of > 3200 sites in the United States with modelled N deposition for which
ecological responses are reported

The receptors evaluated included freshwater diatoms, mycorrhizal fungi, lichen-
ized fungi (henceforth lichens), bryophytes, herbaceous plants, shrubs, and trees,
Ecosystem impacts included: (1) biogeochemicai responses and (2) individual spe-
cies, population, and community responses. We considered N addition (fertiliza-
tion) experiments, N deposition gradient studies and long-term monitoring studies
in order to evaluate ecosysterm response to N deposition inputs. Nitrogen deposition
at sites included in this analysis {Weathers and Lynch 2011) was either based on
the deposition reported in the publication or, when that was not available, we used
modelled deposition quantified by the Community Multiscale Air Quality (CMAQ)
model v.4.3 simulations of wet + dry deposition of oxidized (NO ) and reduced
(NH,) N species (Fig. 5.2). Hereafter, this model is referred to as CMAQ 2001, as
it uses 2001 reporied data (Byun and Schere 2006; Byun and Ching 1999). In some
areas of elevated N depasition, CMAQ at this grid scale (36 km) likely underes-
timates totai N deposition. This is the case, for example, over much of California
{Fenn et al. 2010). For more detai! on deposition, see Weathers and Lynch (2011).
We afforded greater weight to long-term fertilization studies (5—10 years) than to
short-term studies. Single-dose forest fertilization studies exceeding 50 kg N ha™
wete generally not considered, but lower dose short-term studies were considéred
when other observations were limited.
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5 Effects and Empirical Critical Loads of Nitrogen for Ecoregions ... 133

We rarely had data to distinguish biotic or ecosystem response to reduced forms
versus oxidized forms of N, There is some evidence that for some species, reduced
forms of N may have more substantial impacts than oxidized forms (Bobbink et al.
2003; Cape et al. 2009; Kleijn et al. 2008; Sutton et al. 2009). Differences in uptake
rates and preference for NH versus NOj across different plant taxa (Falkengren-
Grerup 1995; McKane et al. 2002; Miller and Bowman 2002; Nordin et al. 2006)
lead to differences in sensitivity to NH, (Krupa 2003) and NO,. However, not all
species are more sensitive to NH_than NOy (Jovan et al. 2012); these resporises
vary by species and functional type. Some species are more sensitive to increases in
NO,, as was demonstrated for boreal forests (Nordin et al. 2006).

In general, we determined the critical load based on the observed response pat-
tern to N inputs. In some cases, there was a clear dose-response relationship where
the response changed above a certain threshold. In other cases, when response to
increasing N was more linear, we estimated the “pristine” state of N deposition and
the deposition that corresponded to a departure from that state. The criteria for set-
ting critical loads are discussed in detail in Pardo et al. (2011a, b, d).

5.1.3 Contents of this Chapter

In this chapter we synthesize empirical critical loads of N reported for all the
ecoregions of the United States, compare critical loads by life form or ecosystem
compartment across all ecoregions, discuss the abiotic and biotic factors that affect
the critical loads, present the significance of these findings and, finally, compare
critical loads in the United Siates to those for similar ecoregions/ecosystems in Eu-
rope. For each receptor, we present maps of critical loads by ecoregion.

The range of critical loads of nutrient N reported for the United States ecoregions,
inland surface waters, and freshwater wetlands is 1-39 kg N ha~'yr™! (Table 5.1).
This broad range spans the range of N deposition observed over most of the coun-
try (see Weathers and Lynch 2011). The number of locations for which ecosys'tem
response data were available (Fig. 5.2) for an ecoregion is variable, which impacts
the level of certainty of the empirical critical loads estimates.

5.2 Mycorrhizal Fungi

Mycorrhizal fungi reside at the interface between host plants and soils, exchanging
soil resources, especially nutrients, with host plants in exchange for photosynthates
(carbon compound). Pue to this important and unique ecological niche, mycorrhi-
zal fungi are at particular risk due to changes in either the soil environment or host
carbon allocation.
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Table 5.1 Summary of critical loads of nutrient N for United States ecoregions including their reliability

Fel

Ecoregion | Ecosystemn | CL for N deposition | Reliability | Responge Comments Study
component ¢ kg N ha lyr!
Tundra Prostrate 1-3 it Changes in CO, exchange, N addition study, Green- (Arens et al, 2008)
dwart cover, foiiar N, and community | iand high arctic, P
shrnbs composition of vascular plants | enhanced N eftects
Tundra Lichens 1-3 #h Changes in lichen pigment N addition studies, high {Hyvirinen et al, 2003)";
production and ultrastructure, | and tow arctic, P enhanced | (Makkonen et al. 2007)%;
changes in lichen and bryo- or moderated N effects {Arens et al. 2008)",
phyte cover
Taiga Lichen, I3 # Changes in alga, bryophyte, {Poikolainen et al. 1998)";
moss, and and lichen community com- (Strengbom et ab. 2003);
algae in position, cover, tissue N or (Vitt et al. 2003), (Berry-
forests and growth rates man et al. 2004); (Moore
woodlands et al. 2004)%, (Berryman and
Straker 2008); (Geiser et al.
2010)
Taiga Spruce 5-7 () Change in ectomycorrhizal Expert judgment, extrapo- | (Lilleskov 1999); (Lilleskov
forests fungal community structure lated from Marinc West et al. 2001, 2002, 2008}
cpast spruce and northern
spruce-fir forest
Taiga Shrublands ! 6 # Change in shrub and grass Long term, low N addi- {Strengbom et al. 2003)%;
cover, increased parasitism of | tion study; shrub cover (Mordin et al. 2005)¢
shrubs decreased, grass cover
increased
Northern | Hardwood | >3 # Decreased growth of red pine, (Thomas et al. 2010)
Forests and Conifer- and decreased survivorship ’

ous Forests

of yellow birch, scatict and
chestnut oak, quaking aspen,
and basswaod N
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Table 5.1 (continued)

Ecoregion | Bcosystem | CL for N deposition | Reliability | Responae Comments Study
component | kg N halyr!
Northern Lichens 46 # Epiphytic lichen conumunity Loss of oligotrophic {Geiscr et al. 2010)
Forests change species. Synergistie and/
or confounding effeets of
acidic deposition not con-
sidered; assumes response
threshold similar to Marine
West Coast Forest
Northern Ectomycor- | 5-7 # Change in fungal community {Lilleskov et al. 2008)
Forests thizal fungi structure
Notthern | Herbaceous | >7 and <21 # Loss of prominent species Respanse chserved in {Hurd et al. 1998)
Forests cover low-level fertilization
species experiment
Northern Hardwood 8 ## Increased surface water NO3 (Aber et al. 2003)
Foresls and Conifer- leaching
ous Forests
Northemn Old-growth | >10 and <26 # Decreased growth and/or Response observed in {McNulty et al. 2005)
Forests montane red induced mortality low-level fertilization
spruce experiment
Notthern  : Arbuseular | <12 (#) Biomass decline and commu- (Van Dicpen et al. 2007);
Forests mycorrhizal nity composition change (van Diepcn 2008)
fungi
Northwegt | Alpine lakes : 1.5 ## Changes in diatom As wet deposition only (Baron 2006)
Forested assemblages
Mountaing
Northwest : Lichens 1.2-3.7 # Epiphytic lichen community Application of western (Geiser et al. 2010}
Forested change in mixed-conifer for- Oregon and Washington
Mountains ° ests, Alaska model *
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Tabie 5.1 (continued) by
[=
Ecoregion | Ecosystein | CL for N deposition | Reliability | Response Comments Study
comaponent | kg N ha™lyr!
Northwest | Lichens 2.5-7.1 it Epiphytic lichen community (Fenn et al. 2008); (Geiser
Forested change, thallus N enrichment el al, 2010)
Mountains in mixed-conifer forests,
non-Alaska
Northwest § Sub-afpine 4 ## Increase in organic horizon N, (Baron et al. 1994); (Rueth
Forested forest foliar N, potential net N miner- and Baron 2002)
Mountains alization, and soil solution N,
initial increases in N leaching
below the organic layer
Northwest | Alpine lakes : 4.0 # Episedic freshwater (Williams and Tonnessen
Fovested acidification 2000)
Mountains
Northwest | Alpine 4-10 i Changes in plant species (Bowman et al. 2006)
Forested grassland composition
Mountains
Northwest | Eetomycor- | 5-10 (#) Changes in cetomycorrhizal Expert judgment, extrapo- | (Lilleskov 1999); (Lilleskov
Forested thizal fungi fungal community structure in | lated from Marine West et al. 2001, 2002, 2008)
Meoeuntains white, black, and Engelinann | Coast spruce and northemn
gpruce forests spruce-fir forest
Northwest | Mixed coni- : 17 4 NOj leachiny {Fenn et al. 2008)
Forested fer forest # reduced fine root biomass
Mountains
Marine Western 2792 Wit Epiphytic lichen community Loss of oligotrophic spe- (Geiser et al. 2010) r
West Coast | OR and WA change cies, enhancement of eutro- =
Forests forests phic specics. CL increases E
with regiona] range in B
- - mean annual precipitation o
from 45-450 ¢ £
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Table 5.1 (continued)

Fcoregion | Ecosystem | CL for N deposition | Reliahility | Response Comments Study
component | kg N ha™yr™
Marine SE Alaska 15 # Fungaj comnmunity change; (Whytemare et al. 1997);
West Coast | forests declines in ectomycorrhizal (Lilleskov 1999), (Lilleskov
Fotests fungal diversity et al, 2001, 2002)
Eastern Eastern >3 # Decreased growth of red pine, {Thomas et al. 2010)
Temperate | Hardwood and decreased survivorship
Forest Forest of yellow birch, scarlet and
chestnut oak, quaking aspen,
and basswood

Eastern Lichens 4-§ # Epiphytic lichen community Loss of oligotrophic spe- (Geiser et al. 2010)
Temperate change cies. Synergistic/ con-
Forest founding effects of acidic

deposition not considered;

based on application of

model and estimated

responge threshold
Eastern Southeast 5-10 # Ectomycorrhizal fungi com- (Lilleskov et al. 2001, 2002,
Temperate | Coastal munity change 2008); (Dighton et al. 2004)
Forest Plain ’
Eastern Fastern 2 1t Increased surface water NO3 (Aber et al. 2003)
Temperate | Hardwood leaching
Forest Forests
Eastern Michigan <12 {# AMF biomass decline and {Van Diepen et al. 2007},
Temperate | deposition community composition {Van Diepen 2008)
Forest gradient change
Eastern Herbaceous | <17.5 (6] Increases in nitrophilic species, (Gilliam 2006, 2007); (Gil-
Temperate | species declines in species-rich genera liam et al, 2006)
Forest - {e.g., Viola)
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Table 5.1 (continued) o
T oe
Ecoregion : Ecosystern | CL for N depaosition | Reliability | Response Comments Study
component | kg N halyr™!
Great Tall-grass 5-15 # Biogeochemical N cycling, (Tilman {987, 1993); (Wedin
Plains prairie plant and insect community and Tilman 1996); (Clark
shifts and Titman 2008); (Clark
et al. 2009}
Great Mixed-grass ; 10-25 # Sail NO; pools, leaching, (Clark et al. 2003, 2005},
_Plaing prairie plant community shifts (Jorgensen et al. 2005)
Great Short-grass | 10-25 (#) Inferred from mixed grass | (Epsiein et al. 2001); (Barret
Plains prairie aud Burke 2002)
Great Mycorshizal | 12 ih Decline in arbuscular mycor- Egerton-Warburton, unpub.
Plains fungi rhizal fungal activity data
North Lichens 3 i Lichen community shifts, thal- | Uncertainty regarding mod- | (Porter 2007); (Geiser et al.
American 1us N concentration elled deposition estimates | 2008)
Desert
North Shrubland, |3-84 # Vegetation response, vascular (Inouye 2006); (Baez et al.
American ;| woodland, plant community change 2007y; (Allen ct al. 2009);
Desert desert (Rao et al. 2010}
prassland
Mediter- | Coastal 7.8-10 # Invasive grass cover, native Modelled and inferential ! Allen nnpublished data;
rahean Sapge Scrub forb richness, arbusculat N deposilion estimates and | (Eperton-Warburton and
Califoinia mycorrhizal fungi richness published data for mycor- | Allen 2000); (Tonnesen et al.
rhizae, unpublished data for | 2007); (Fenn et al. 2010)
vegetation survey
p
Mediter- Chaparral; | 3-6 # Epiphytic lichen community Lichen critical Joadis from | (Jovan and McCune 2005); -
ranean Lichens change modelled N deposition (Jovan 2008); (Fenn et al. o
California data and published data for | 2010); (Geiser et al. 2010) E
lichens 2
B
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Table 5.1 (continued)

Ecoregion | Ecosystem | CL for N deposition | Reliability : Response Comments Study
component | kg N halyr!
Mediter- Chapar- 10-14 # NO; leaching; stimulated N Critical load for NOjJ {Fenn and Poth 1999); (Fenn
ranean ral, Oak cycling leaching of 10 kg N et al. 20034, 2003b, 2003¢,
California | Woodlands, ha=!yr™ is based on 1 year | 2002, 2011); (Meixner and
Central of throughfall data in Fenn 2004)
Vailley Chamisc Creek and an
additional year of through-
fall data from adjacent Ash
Meonntain, both in Sequoia
National Pack
Mediter- Mixed coni- | 3.1-5.2 i Lichen chemistry and com- The lowest critical load (Fenn et al. 2008, 2010}
ranean fer forest; munity changes is based en lichen tissuc
California | Lichens chemistry ebove the clean
site threshold
Mediter- Mixed conmi- | 17 # Reduced fine root biomass (Grulke et al. 1998); (Fenn
ranean fer forest et al. 2008, 2010)
California
Mediter- Mixed coni- | 17-259 # NOj leaching; soil (Breiner et al. 2007); (Fenn
ranean fer forest acidification et al. 2008, 2010)
California
Mediter- Mixed coni- | 24-39 #) Understory biodiversity; forest ; N deposition from Fenn (Grulke et al. 1998, 2009},
rangan fer forest sustainability ct al. (2008) {Grulkc and Balduman
California 1999); (Jones et al. 2004);
{Allen et al. 2007)
Mediter- Serpentine | 6 ## Annual grass invasion, teplac- | Critical load based on a (Weiss 1999); (Fenn et al.
ranean grassland ing native hetbs Jocal roadside gradient; 2010}
California Serpentine prassland site is
. actually west of the Central
Valley
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Table 5.1 {continued)

Ecoregion | Ecosystem | CL for N deposition | Reliability | Response Comments Study
component | kg N ha lyi™!
Temperate | Lichens 47 {#) Epiphytic lichen community Inerease in proportion (Geiser et al. 2010)
Sierras change of eutrophic species.
Estimated from Marine
West Coast Forests model,
response threshold allows
~60% eutraphs due to
dry, hot climate, hardwood
influence
Temperate | Finus forest | 15 # Elevated NO; in stream and | Data are [rom Pinus hart- | (Fem et al. 1999, 2002);
Sierras spring waters wegil sites in the Desierto (Fenn and Geiser 2011)
dc los Leones National
Park and Ajusco, Mexico
Tropi- N-rich <5-10 (#) NOj leaching, N trace gas CL for N-rich forests ND
cal and forests emissions should be lower than for
Subtropi- N-poor forests based on
cal humid possibility of N losses
Forests
Tropi- N-poor 5-10 # Changes in community compo- | CL for N-poor forests ND
cal and forests sition; NOj leaching, N trace | based on estimates for
Subtropical £ag gmissions Southeastern Coastal Plain
Humid forests
Forests
Wetlands | Freshwater {2.7-13 # Peat accumulation and NPP CL for wetlands in the {Rochefort et al. 19900
wetlands change northeastern U,S. and (Aldous 2002)%; {Vitt et al.
southeastern Canada 2003); (Moore et al. 2004)°
Wetlands | Freshwatler | 6.8-14 (#) Sarracenia purpurea commu- | CL based on northeastern | (Gotelli and Ellison 2002,
- wetlands nity change - populations 2006)

B1-42

oFl

‘eRoprd 'H1



Tahie 5.1 (continusd)

Ecoregion i Ecosystem | CL for N deposition | Reliability | Response Comments Study
component | kg N halyr!
Wetlands | Intertidal 50-100 ## Loss of eclgrass {(Latimer and Rego 2010)
wetlands
Wetlands Intertidal 63-400 (#} Changes in salf marsh com- (Wigand et al. 2003); {Caf-
salt marshes munity structure, microbial frey etal. 2007)
activity and biogeochemistry
Aquatic Western 2 #H Freshwater eutrophication (Baron 2046)
Lakes
Aquatic Eastern 8 # NOj leaching {Aber et al. 2003)
Lakes

# reliable, # fairly reliable, (#) expert judgment
 based on data from Greenland

5 based on data from Finfand
© based on data from Canada

4 based on data from Sweden

! Alien, E.B. unpublished dala, Professor and Natural Resource Extension Specialist, Depariment of Botany and Plant Sciences and Center {or Conservation
Biology, University of California, Riverside, CA, 92521,
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142 L. H. Pardo ef al.

5.2.1 Effects of Nitrogen Deposition

Nitrogen deposition adversely affects mycorrhizal fungi (1) by causing decreased
belowground C allocation by hosts and increased N uptake and associated meta-
bolic costs {Wallander 1995) and (2) via soil chemical changes associated with eu-
trophication and acidification. There are two major groups of mycorrhizal fungi that
are evolutionarily and ecologically distinct: arbuscular mycorrhizal fungi (AMF)
and ectomycorrhizal fungi (EMF). Under sufficiently high N inputs, the progressive
effect of elevated N is an early decline of sporocarp {reproductive structure) produc-
tion for EMF and spore production for AMF, and subsequent decline in biological
diversity and loss of taxa adapted to N-poor environments or sensitive to acidifi-
cation {Lilleskov 2005). Sporocarp and spore production appears o be especially
sensitive to N deposition, often declining before the communities on root tips have
been substantially altered, preswnably because sporocarps and spores are at the end
of the carbon flux pathway from hosts.

Of the two plant-fungal symbioses examined here, mycorrhizal fungi appear to
be less sensitive to N deposition than Iichens, presumably because the soil environ-
ment buffers these soil fungi from some of the immediate impacts of N deposition to
which lichens are directly exposed. Lichens have an advantage as indicators when
compared with mycorrhizal fungi because they can be relatively easily inventoried.
However, the critical role of mycorrhizal fungi as (i} root symbionts, central to
plant nutrition and belowground production, (ii) repositories of a large part of the
eukaryote diversity in forests, (ii{) major components of food webs, and (iv) non-
timber forest products of high economic value {(edible sporocarps or mushrooms)
(Amaranthus 1998), provides sufficient impetus to improve our understanding of
their regsponse to N deposition.

5.2.2 Critical Loads of Nitrogen

We reviewed empirical studies on mycorrhizal fungal response to N inputs to deter-
mine empirical critical loads for differeni ecoregions the United States (Table 5.1;
Fig. 5.3). Nitrogen deposition sufficient to elevate inorganic N, especially NO3,
availability in soils can have measurable effects on mycorrhizal fungi. The data for
EMF indicate that N deposition to N-limited conifer forests in the range of 5-10 kg
ha 'yr! can significantly alter community structure and composition and decrease
species richness (Dighton et al. 2004; Lilleskov 1999; Lilleskov et al. 2001, 2002,
2008). Similarly, the data for AMF suggest that N deposition levels of 7.8-12 kg
ha 'yr~! can lead to cormmmunity changes, declines in spore abundance and root colo-
nization, and changes in community function. This range is based on re-analysis
of data from Egerton-Warburton et al. {2001} combined with N deposition data,
decreases in fungal abundance {Van Diepen et al. 2007, Van Diepen 2008), and
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Empirical CL of N (kg ha’ yrY)

Bl s warine WestCoest Forests
B 57 HotherForests Taigs
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Fig. 5.3 Map of critical loads [or mycorrhizal fungi by ecoregion in the United States (The Aatch
marks indicate increasing leve! of uncertaingy: #o hatch marks for the most certain “reliable™
category, single haiching for the “[airly reliabie™ category, and dowble hatching for the “expert
judgment” category. The colour sequence moves from red toward blue and violet as the critical
load increases., As the range of the critical load gets broader, the saturation of the colour decreases)

declines in fungal activity®, The actual threshold for N effects on AMF could be
even lower, because high background deposition precludes consideration of sites
receiving deposition at or near pre-industrial levels. Therefore, the provisional ex-
pert judgment is that critical loads for mycorrhizal diversity for sensitive ecosys-
tein types are 5-10 kg ha lyr~t. The uncertainty of this estimate is high, because
few studies have been conducted at low N deposition to further refine the critical
load. Variation across ecoregions is associated with differences in EMF and AMF
responses. Critical load values are lower in Marine West Coast Forests, Northern
Forests, Taiga, and Northwestern Forested Mountains, with EMF as receptors. East-
ern Forests, which include both EMF and AMF as receptors, have the greatest range
in critical loads values. Mediterranean California and the Great Plains, with only
values for AMF reported, have the highest critical loads. ,

! Egerton-Warburton, LM, Unpublished data. Chicago Bolanic Garden, 1000 Lake Cook Road,
Glencos, IL, 60022,
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5.3 Lichens and Bryophytes

Lichens and bryophytes make substantial contributions to biodiversity. About 4100
lichens and 2300 bryophytes are known from North America north of Mexico—
approximately one fourth of the number of vascular plant species (about 26,600
species; USDA NRCS 2009).

5.3.1 Effects of Nitrogen Deposition

Lichens and bryophytes are among the most sensitive bioindicators of N in terrestrial
ecosystems {Blett et al. 2003; Bobbink et al. 2003; Fenn et al. 2003b, 2010; Glavich
and Geiser 2008). Unlike vascular plants, Tichens and bryophytes lack specialized
tissues to mediate the entry or loss of water and gases (g.g., waxy epidermis, guard
cells, root steele). Thus, they rapidly hydrate and absorb gases, water, and dissclved
nutrients during high humidity or precipitation events. However, they dehydrate to a
metabolically inactive state guickly as well, making them slow growing and vulner-
able to contaminant accumulation. Consequently, the implementation of lichen or
bryophyte-derived critical loads may prevent undesired impacts, such as declines in
biological diversity, to much of the broader forest ecosystem (McCune et al. 2007).

Species of epiphytic lichens in wet and mesic forests that are most sensitive to N
(i.e., the large pendant and foliose species) play important ecological roles that are
not duplicated by the nitrophytic (i.e., N tolerant) species that may replace them.
Dominant regional oligotrophs (e.g. Alectoria, Bryoria, Lobaria, Ramaling, Usnea)
comprise the bulk of lichen biomass in old-growth forests, contribute to nutrient
cycling through N, fixation, and are used for nesting material, essential winter for-
age for rodents and ungulates, and invertebrate habitat (McCune and Geiser 2009).
Storage of water and atmospheric nutrients by these lichen genera and epiphytic
bryophytes moderates humidity and provides a slow release system of essential
plant nutrients to the soii {Boonpragob et al. 1989; Cornelissen et al. 2007; Knops
et al. 1991; Pypker 2004). In the tundra, lichens and bryophytes represent a signifi-
cant portion of the biomass, and reindeer lichens are a vital link in the short arctic
food chain (Kytoviita and Crittenden 2007). Mosses comprise the bulk of the bio-
mass of the extensive boreal peatlands. In the desert, together with other microbiota,
lichens and bryophytes form cryptogamic mats important to soil stabilization and
fertility.

5.3.2 (Critical Loads of Nitrogen

The critical loads estimated (Pardo et al. 2011c}) for lichens range from 1-9 kg N
ha'yr™' (Fig. 5.4; Table 5.1). The certainty associated with these estimates for li-
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Empirical CL of N {kg ha™ yr™)
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Fig. 5.4 Map of critical Toads for lichens by ecoregion in the United States (see Fig. 5.3 for legend
explanations}

chens varies considerably by ecoregion. This is partially because of differences in
sampling schewne and intensity. For example, in the Pacific Northwest lichen com-
munities were assessed intensively across wide environmental gradients spanning
low to high N deposition on a fine grid over time, yielding highly reliable critical
N load estimates (Geiser and Neitlich 2007; Jovan 2008), whereas assessments in
the eastern United States are more problematic due to historical and contemporary
S and N depesition. It is more difficult to determine the critical load where histori-
cal information necessary to identify a “pristine” or “clean” state is lacking, and the
resulting confidence associated with the critical load is low.

The intensive studies in the Pacific Northwest facilitated the development of
simple regressions to relate N deposition with shifts in community composition
{Geiser and Neitlich 2007; Geiser et al. 2010; Jovan 2008) and thus to set critical
loads. If such simple modeis could be tested and confirmed in other regions of the
couniry, the confidence in the critical loads in those regions would improve.

The variation in critical loads for lichens across ecoregions (Fig. 5.4) is among
others due to differences in ecosystem type, pre-existing lichen comununities, and
background N deposition. Marine West Coast Forests, with its broad range in en-
vironmental gradients, has the greatest range in critical loads. The low end of the
critical load range in eastern ecoregions is higher than the low end of the critical
load range in western ecoregions, likely as a result of higher historical S and N
deposition in the eastern United States, which makes it difficult to establish critical
loads for sensitive species.
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5.4 Herbaceous Plants and Shrubs

Herbaceous species and shrubs are found in grasslands, shrublands, forests, deserts,
and wetlands and comprise the majotity of the roughly 26,600 vascular plant spe-
cies found in North America north of Mexico (USDA NRCS 2009). Herbaceous
plants play an important rote in those ecosystems in which they are the dominant
primary producers (e.g., grasslands, shrublands). In forests, however, the role of the
herbaceous community in ecosystem function also has a significance disproportion-
ate to its low relative biomass. For example, although they represent only ~0.2 % of
standing above-ground biomass, herbaceous understory species produce >15% of
forest litter biomass and comprise up to 90% of forest plant biodiversity, including
endangered or threatened species (Gilliam 2007).

5.4.1 Effects of Nitrogen Deposition

Herbaceous plants and some shrubs appear intermediate between cryptogam and
tree species in their sensitivity to N deposition, due to specialized tissues that me-
diate the entry or loss of water and gases compared with cryptogams, and rapid
growth rates, shallow rooting systems, and often shorter lifespan compared with
trees. Thus, herbaceous species in a forest understory will likely respond more rap-
idly to changes in N deposition and to a greater degree than the trees with which
they coexist. Herbaeeous plants in alpine or tundra environments will respond later
and to a lesser degree than the cryptogams with which they coexist.

5.4.2 Critical Loads of Nitrogen

The range of critical loads of N for herbaceous plants and shrubs across all ecore-
gions is 3-33 kg N ha~'yr ! {Fig. 5.5; Table 5.1). Although this range is broader than
those for lichens or mycorrhizal fungi, many of the critical loads for herbaceous
plants fali ingo the range of 5-15 kg N ha 'yr™'. The uncertainty of these estimates
is moderate. The shorter lifespan of some herbaceous plants can result in a more
rapid response to N addition. This is espeeially relevant for annuals or perennials
with little N storage. In grasslands, for example, elevated N deposition often leads
to a rapid (110 years) increase in herbaceous production and a shift in biomass
allocation towards more above-ground tissue. This often decreases light levels at
ground surface and decreases the numbers of plant species, primarily of perennials,
legumes, and natives (Clark and Tilman 2008; Suding et al. 2004; Tilman 1993).
As a result of this relatively rapid response, experimental studies of moderate
ta long duration (3—10 years) aliow determination of the critical load with reason-
able certainty. Longer studies (>10 years) would dectease the uncertainty further.
In some cases, it can be difficuit to determine whether the condition in reference
plots or af the tow end of a deposition gradient represents a “pristine™ condition or

B1-48



5 Effects and Empirical Critical Loads of Nitrogen for Ecoregions ... 147
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Fig. 5.5 Map of critical loads for herbaccous plants and shrubs by ecorcgion in the United States
(see Fig. 5.3 for tegend cxplanations)

whether a site has already been altered by N deposition prior to or at the time of
the study. For example, the Watershed Acidification Study at Femow Experimental
Forest, West Virginia, added 35 kg N ha™lyr™' via aerial application in addition to
ambient deposition of 15-20 kg N ha 'yr?, which has led to changes in understory
species composition (Adams et al. 2006). Recently, similar changes in understory
species composition have occurred on the adjacent reference watershed receiving
only ambient atmospheric deposition® (Gilliam et al. 1996) suggesting that the de-
position to the reference watershed currently exceeds the critical load. Where de-
position rates exceed the critical load, measurement of the rate of change of an
ecological metric (e.g. plant abundance, diversity, or community composition) over
arange of N inputs provides an estimate of the N level at which increased ecological
change occurs {Bowman et al. 2006), but it is difficult to determine the critical load.

The large variation across ecoregions for herbaceous critical loads (Fig. 5.5) is
caused, in part, by the differences in receptor species and ecosystems, the paucity
of data in some ecoregions and historic N status. Where few studies are availaple,
the range reported for the critical load is broad and is considered less reliable, Addi-
tional studies could narrow the range of the critical load and increase the reliability.
N-poor sites and sites with relatively low productivity {(e.g., Tundra, North Ameri-
can Deserts) have lower critical loads for herbaceous species than sites with more
fertile soil and higher productivity (e.g., Great Plains). High levels of historical N
deposition and lack of low-level N fertilization experiments mean that the critical
loads for some ecoregions may be lower than currently reported.

3 Gilliam, F.S. Unpublished data. Professor, Department of Biological Sciences, Marshall Univer-
sity, Huntington, WV 25755-2510.
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5.5 Trees/Forest Ecosystems

In this section we discuss the responses of trees and the overall biogeochemical
responses of forest ecosystems to N inputs, excluding the specific responses of my-
corrhizal fungi, lichens, or understory herbaceous plants. Forest ecosystems repre-
sent about a third of landcover in the United States (USFS 2001) and are significant
in Northern, Eastern, Tropical Wet, and Marine West Coast Forests, Northwestern
Forest Mountains, and Mediterranean California ecoregions.

5.5.1 Effects of Nitrogen Deposition

In northeastern forests, gradient studies demonstrate that N deposition enhances
growth in some fast-growing tree species, including many hardwoods with AMF
associations, whereas it slows growth in some EMF species (red spruce, red pine),
" and has no detectable effect on still other species (Thomas et al. 2010). Similarly,
N deposition enhances survivorship in a few species capable of forming AME asso-
ciations (black cherry, red maple, paper birch) and decreases survivorship in others,
all ectomycorrhizal (Thomas et al. 2010). Survivorship under chronic N deposi-
tion, and possibly other co-oceurting pollutants such as ozone, is often dependent
on nteractions with other stressors such as pests, pathogens, climate change, or
drought {Grulke et al. 2009; McNulty and Boggs 2010). Over the long-term, these
differential effects of N deposition on tree growth and survivorship are likely to
shift species composition, possibly to more nitrophilic species, similar to patterns
seen for organisms with shorter lifespans.

We have few data that show a major structural or functional shift in forest eco-
systems, due to the long response times of trees and forest soils to changes in N
inputs and N availability. This is caused by the relatively large pools of organic
N in the forest floor, mineral soil, tree biomass, and detritus. Because of the long
lag-time in response to N treatments, it can be difficult to determine the actual criti-
cal Joad of N for forest ecosystems based on short-term fertilization studies. If a
response is observed over a relatively short period of time (i.e. years), it is nearly
certain that the critical load is below the total N input at the treatment site and it can
be difficuit to further constrain the critical load. It is expected that the more com-
plex and interconnected processes in forests will result in a higher critical load than
other ecosystem types, in part becatse large N storage pools give forest ecosysiems
a greater capacity to buffer N inputs.

5.5.2 Critical Loads of Nitrogen

The range of critical loads reported for forest ecosystems is 4-39 kg N ha~'yt™
(Fig. 5.6; Table 5.1). The threshold N deposition value which caused increased
NOj leaching from forest ecosystems into surface water was 8-17 kg N ha™'yr™';
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Fig. 5.6 Map of critical loads for forest ecosystems by ecoregion in the United States (This map
does not include the responses of mycorrhizal fungi, lichens, or understory herbacecus plants
already represented; see Fig. 5.3 for Jegend explanations)

the lower end of the range representing Northern and Eastern Forests, the upper end
representing Mediterranean California mixed conifers (Fig. 5.6). At4 kg N ha~fyr !
in the Colorado Rockies, increasing NO; concentration was reported in the organic
horizon, which suggests incipient N saturation (Rueth and Baron 2002). The high-
est critical loads were reported for Mediterranean California mixed conifer forests
for forest sustainability and for soil acidification caused by increased N deposition.
These sites experience some of the highest N deposition reported in the United
States, up to approximately 70 kg N ha"'yr! (Fenn et al. 2008).

Critical loads for forests vary across ecoregions due in part to reported receptots,
site and soil characteristics, and background N deposition status. Critical loads val-
ues were lower for ecoregions where sensitive forest receptors, such as mycorrhizal
fungi (Marine West Coast Forests} were used to set critical loads. Use of forest
health and species composition resulted in a large range in critical loads in Northern
Forests and Mediterranean California. In the Northwestern Forested Mountains, the
critical load based on NOj leaching ranged from a low value of 4 kg ha™'yr™ in
subalpine forests to 17 kg ha 'yr! in mixed conifer forests.

5.6 Freshwater and Wetland Ecosystems

Freshwater lakes and streams, and wetlands (freshwater and estuarine intertidal)
are ecosystein types that occur in most ecoregions in North America. In freshwater
lakes and streams, phytoplankton, algae that live in the water column, are sensitive
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to the chemical environment in which they reside, and many species can be used as
indicators of the levels of nutrients or acidity because of individual species’ prefer-
ence for specific chemical conditions. Diatoms are used in this discussion because
there has been more work published on these algae than others, but other types of
algae also respond to N deposition (Lafrancois et al. 2004; Michel et al. 2006). Of
the wetlands which occur in the conterminous United States, 95% are freshwater
and 5% are estuarine or marine (USDI FWS 2005). The species composition ditfers
between freshwater and intertidal wetlands, although together they suppott more
than 4200 native plant species. Despite the high biodiversity, the effects of N load-
ing are studied in just a few plant species.

5.6.1 Effects of Nitrogen Deposition

For the analysis of nutrient N effects to freshwater lakes and streams, we relied
on papers and studies that linked aguatic biological and ecological response to
atmospheric deposition, but the results are consistent with laboratery or in situ dose-
response studies and even land use change studies. The productivity of minimally
disturbed aquatic ecosystems is often limited by the availability of N, and slight
increases in available N trigger a rapid biological response that increases productivity
and rearranges algal species assemblages (Nydick et al. 2004; Saros et al. 2003). The
mechanism for change is alteration of N:P ratios, which can increase productivity of
some species at the expense of others {Elser et al. 2009). As with the terrestrial sys-
tems described above, the nutrient responses of lakes and streams are most evident
where land use change and acidic deposition have been limited, thus most evidence
of exceedance of critical loads comes from high elevations of the western United
States (Baron et al. 2011). As with terrestrial plants, some diatoms respond rapidly
to an increase in available N, An example that has been observed from a number of
different lakes of the Rocky Mountains is dominanee of two diatoms (Asterionella
formosa and Fragilaria crotonensis) in fakes with higher N, in contrast to the flora
of lakes with lower N deposition where there is a more even distribution, thus high
biodiversity, of diatoms. Higher trophic levels (zooplankton, macroinvertebrates)
may be secondarily affected by N, but further increases in primary, or autotrophic,
production will be limited by other nutrients such as P or silica (5i).

Both freshwater and estuarine intertidal wetlands tend to be N-limited ecosys-
tems (LeBauver and Treseder 2008; U.S. EPA 1993). Known responses to N enrich-
ment are generally derived from nutrient-addition studies im the field and observa-
tions along gradients of N deposition. A variety of ecological endpoints are evalu-
ated, such as altered soil biogeochemistry, increased peat accumulation, elevated
primary production, changes in plant morphology, changes in plant population
dynamics, and altered plant species composition (U.S. EPA 2008). In general, the
sensitivity of wetland ecosystems to N is related to the fraction of rainfall (a proxy
for atmospheric N deposition) in the total water budget. Most freshwater wetlands,
such as bogs, fens, marshes and swamps, have relatively closed water and N eycles,
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thus are more sensitive to N deposition than estuarine intertidal wetlands, such as
salt marshes and eelgrass beds (Greaver et al. 2011).

5.6.2 Critical Loads of Nitrogen

In general, critical loads for freshwater lakes and streams tend to be low, because
the target organisms are unicellular algae that respond rapidly to changes in their
chemical environment. The range of critical loads for eutrophication and acidity
in freshwaters is 2-9 kg N ha~lyr ! (Baron et al. 2011); the range reported for ter-
restrial ecosystems is much broader (Table 5.1; Fig. 5.7). Critical loads for NOj
leaching from terrestrial ecosystems ranged from 4-17 kg N ha™lyr ', but many sen-
sitive freshwaters at high altitudes are found above the tree-line where few water-
shed buffering mechanisms exist, due to sparse vegetation, poorly developed soils,
short hydraulic residence time, and steep topography. These factors influence How
rapidly a system exhibits elevated N leaching in response to increased N deposition,
and how this increased N availability subsequently influences biota, In general,
lakes have relatively rapid N turnover times compared to soil N pools and are at
least seasonally well-mixed. They would thus be expected to have lower critical
foads. Thus responses of terrestrial plants would not be expected to be as rapid as
those of freshwater organisms.

Generally, freshwaler wetlands are more sensitive to N deposition than es-
tuarine intertidal wetlands, with critical loads for freshwater wetlands that range

Empiricat CL of N (kg ha™' vy

vl 4-47 Nofthwest Forested Maumains

l 8  Northarn Forests; Eastern Temperate Forests
l 10 - 17 Mediteranean California

T 10-25 GreatPlains .

Uncertainty

{1 Rafiatis

b1 Pairly Retiable
@ Expert Judgment

Fig. 5.7 Map of critical loads for freshwater and wetland ecosystems based on increased nitrats
leaching by ecoregion in the United States (sce Fig. 5.3 for legend explanations)
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from 2.7-14 kg N ha'yr™! (Table 5.1; Greaver et al. 2011). The bryophyte genus
Sphagnum and the camnivorous pitcher plant are the two taxa most commonly stud-
ied. The critical loads reported for freshwater wetlands (Greaver et al. 2011) fall
between those reported for inland surface waters (Baron et al. 2011} and those, re-
ported for terrestrial ecosystems (Pardo et al. 201c). This pattern may be related
t0 the rate of N released by soils/sediment to the ecosystem. The critical load tends
to be higher for estuarine intertidal wetlands than other types of ecosystems be-
cause they have open nutrient cycles which are often strongly affected by N loading
sources other than atmospheric deposition. Based on field observations of N loading
effects on plant growth and species composition on salt marsh and eel grass habi-
tat, the critical load for estuarine intertidal wetlands ranges between 50-400 kg N
ha 'yr~! (Table 5.1).

5.7 Discussion and Conclusions

5.7.1 Effects of Nitrogen Deposition

The most significant changes that we are currently observing in the United States in
response to elevated N deposition are changes in species composition: losses of N-
sensitive species, shifts in dominance, and losses of native species in favour of exot-
ic, invasive species. Shifts in diatom and lichen community composition away from
N-intolerant (oligotrophic) species are observed across the country. Alterations in
herbaceous species are broadly observed, but are not always clearly documentable
because of the long-term pollution inputs and other disturbances (including land-
use change) that caused changes prior to the initiation of careful observations.

Numerous examples Hlustrate the significance of these species- and community-
level effects. In serpentine grasslands in California, it was clearly demonstrated that
unless N inputs are decreased or N is removed in biomass, a larval host plant and
numerous nectar source plants utilized by a threatened and endangered butterfly
will decrease to levels unable to sustain the checkerspot butterfly population (Fenn
et al. 2010; Weiss 1999}. In Joshua Tree National Park in southern California, N
deposition favours the production of sufficient invasive grass biomass to sustain
fires that threaten the survival of the namesake species (Fenn et al. 2010; Rao st al.
2010). Other sensitive ecosystems include alpine meadows, where relatively low
levels of N deposition have already changed species composition (Bowman et al.
2006). Changes in historical diatom community composition from N-limited to N-
tolerant species have been observed in lake sediment cores at many locations in the
western United States, providing early evidence of freshwater ecosystem eutrophi-
cation (Wolfe et al. 2001; 2003).

Changes in ecosystem structure are linked to changes in ecosystem function.
For example, extirpation of lichens can alter food webs by reducing the availabil-
ity of nesting material for birds, invertebrate habitat, and critical winter forage for
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mammals, and can also affect nutrient cycling (Cornelissen et al. 2007). In some
arid low-biomass California ecosystems, N-enhanced growth of invasive species
results in increased fire risk, even in areas where fire is normally infrequent (Alien
et al. 2009; Fenn et al. 2010; Rao et al. 2010).

There is also evidence of N deposition contributing to multiple stress complexes,
resulting in reduced forest sustainability (Grulke et al. 2009; McNulty and Boggs
2010). In North Carolina, elevated N deposition predisposed a pine ecosystem to
a pest outbreak following a drought (McNulty and Boggs 2010). These types of
complex interactions may be difficult to predict, but may intensify the impact of
elevated N deposition in concert with other stressors, including climate change
(Wu and Driscoll 2010). Further examples of changes in ecosystem structure and
function are observed in coastal areas, where increased N export has led to toxic
algal blooms (Rabalais 2002). As an example of N deposition effects on trace gas
chemistry and climate change, N loadimg to ecosystems results in increased emis-
sions of N trace gases, such as NO (nitric oxide, an ozone precursor), N,O (mtrous
oxide, a long-lived and powerful greenhouse gas); as well as declines m soil up-
take of CH, (methane, another long lived and powerful greenhouse gas) (e.g. Liu
and Greaver 2009),

5.7.2 Relative Sensitivities of Different Receptors, Ecosystem
Types, and Regions

This synthesis demonstrates that empirical critical loads of N differ among life
forms, tending to increase in the following sequence: diatoms < lichens and bryo-
phytes < mycorrhizal fungi < herbaceous plants and shrubs < trees. Nitrogen deposi-
tion more rapidly affects those species that experience the most direct exposure to
elevated N levels in the atmosphere (lichens and bryophytes) or receiving waters
(diatomns), especially for those organisms that lack protective structures. By con-
trast, the capacity of soil organic matter to accumulate large quantities of N may
delay adverse impacts on many herbs, shrubs, and trees. Altered N availability of-
ten appears to shift species composition most rapidly within those communities
dominated by species with short lifespans (diatoms) compared to those with long
lifespans (trees).

Critical loads vary more by receptor and response type than by region. For the
same response of a given receptor, the western U.S. has generally similar critical
load values to the eastern U.S., with the apparent exception that the critical load for
NOj leaching is approximately twice as high in Mediterranean California mixed
conifers compared to northeastern forests (Fig. 5.7). In contrast, the critical load for
NOj leaching in high elevation catchments in the Colorado Front Range are lowest
in the U. 8., likely atiributable to low biological N retention and storage capacity
in these steep, rocky catchments (Baron et al. 2000; Fenn et al. 2003a, b; Sickman
et al. 2002; Williams and Tonnessen 2004).
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5.7.3 Factors Affecting the Critical Load

Multiple abiotic and biotic factors affect the critical load (Tabte 3.2). Abiotic influ-
ences include a range of climatic, hydrologic, and soil factors that can affect the
timing and magnitude of N delivery to sensitive receptors. Climatic factors include
temperature, precipitation amount and distribution, and the extent and rate of cli-
mate change. Hydrologic factors include catchment size, topographic relief, and
flow path. Soil factors include soil type, age, depth, coverage, and parent material.
Disturbance—forest fires or cutting—and past agricultural use can also affect soil
N and thus the critical load.

~ Biological factors likely to contribute to lower critical loads of N include par-
ticularly sensitive species (diatoms, lichens, mycorrhizal fungi, certain plants),
single species versus cominunity responses, low biomass and low productivity
ecosystems, short }fespan of receptor of concern, presence of invasive species,
and presence of ozone-sensitive species (Fenn et al. 2008; Grulke et al. 1998,
2009; Grulke and Balduman 1999). For example, low-biomass ecosystems (e.g.,
. grasslands, coastal sage scrub, desert) are more sensitive to N-enhanced growth
of invasive species, if invasive pressure occurs. These low-biomass ecosystem
types sometimes occur because of warm and dry climatic conditions. Because
warmer temperatures often correspond to greater metabolic rates, longer periods
of biological activity, greater biomass, and more rapid N cycling, one might ex-
pect that the critical foad would increase with increasing temperature as has been
suggested in Burope (Bobbink et al. 2003). We do not observe such a pattern
across U.S. ecoregions in the critical loads reported in this synthesis, but Europe
does not have warm and dry deserts with low critical loads as does the 11.8. Note,
however, that the uncertainty of the critical load estimates varies and is often
fairly high, which may make it difficult to discern patterns in critical load values
across regions. Moreover, a temperature pattern may be confounded by gradients
in deposition form and quantity, moisture and elevation.

5.7.4 Comparison to Critical Loads in Europe

The range of critical loads of N deposition in U.S. ecoregions for terrestrial eco-
systems is 1-39 kg N ha'yr™!, which is close to the range for the most recently
reported critical loads values for similar ecosystems in Europe (Bobbink and Hettel-
ingh 2011). However, the low end of the critical loads range is nearly always lower
in the U.S. than in Europe (Fig. 5.8; Table 5.3). There are several potential reasons
why critical loads for the U.S. remain lower than European critical loads. These
includes greater availability of pristine baselines in the U.S., more intensive land
use in Europe; greater dominance of N deposition by reduced forms of N in Furope,
and different threshold criteria.
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Table 5.2 Assessment and interpretation of empirical critical loads of nutrient N for North American ecoregions

Ecoregion Factors affecting the range of CL? Compatison within ecoregion®

Tundra 1) Moisture Critical Joads are higher in wet and P-limited tundra; acidic tundra may be more
2) Competition between vascular plants and | sensitive to N deposition than non-acidic tundra. Increased N deposition may be more
cryptogams detrimental to lichens in the presence of graminoids and shrubs in the low and mid
3) P-limitation arctic than to lichens with less competition in the high aretic, Response time increases
4) Temperature with latitude due to colder temperatures, less light, and poorer N and P mobilization
5 pH

Taiga 1) Soil depth Morphological damage to lichens has been observed at a lower deposition in Joresls

2) Vegetation type and species composition
3) latitude

and woodlands than in shrub lands, bogs or fens; cryptogam dominated mats on thin
soils become N saturated faster than forest islands

Northern Forast

1) Receptor

2) Tree species

3) Stand age

4) Site history

5) Pre-exisling N status

CLs for lichen are generally lowest, followed by CLs for ectomycorrhizal tingi and
NO3 leaching. CLs for herbaceous species and forests are generally higher than for
other responses

Northwest Forested
Mountains

1) Biotic receptor

2y Accumulated Joad of N
3) Ecosystein

4) Region

In alpine regions, diatoin changes in lakes are seen at the lowest CL. Changes in
individual plants are seen next, followed by vegetation cammmunity change, then soil
TESPOTISES.

In subalpine forests, the CL of 4 kg N ha lyr™! for foliat and soil chemistry changes is
similar to the lichen CI. of 3.1-5.2 kg N ha™'yr™" for lichen community change

Marine West Coast

1) Background N status

The midrange of responses reported for lichens (2.7-9.2 kg N ha™'yt™'} is broadly

Forests 2) Soil type comparable to that for plant, soil, and mycorrhizal responses (5 kg N ha =lyr—1y,
1) Species composition despite limited studies for non-lichen responses.
4) Fire history
5) Climate

Eastern Forests I} precipitation

2) soil cation fertility and weathering
3) Biotic receptors

CLs for NO; leaching, lichen community change, and ectomycorrhizal fungal
response are within the same range. Arbuscular mycorrhizal fungal and herbaceous
CLs are higher -
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Table 5.2 (continued)

951

Ecoregion Factors affecting the range of CL® Comparison within ecoregion®

Gireat Plaing 1) N status CLs are lower in the tall grass prairie than in the mixed- and short-grass prairies,
2) Reeeptor CLs in tall- and mixed-grass prairie are lower on N poor sites and sites with very N
3) Precipitation responsive plant species. CL in the short-grass prairie is likely lower in wet years than

in dry years

Morth American 1) Receptor The tichen CL is lowest, at 3 kg N ha 'yr ! vegetation CL varies from 3-8.4 kg N

Deserts 2) Interaction of annual grasses with native ha~tyr!
forb cover
3) Precipitation

Mediterrancan 1) Presence of invasive exotic anmal grasses | The lowest CLs in Mediterranean California are for sensitive lichen in chaparral and

California interacting with a highly diverse native forb | oak woodlands and mixed conifer forests. The CL for plant and mycorrhizal fungal
community community change in coastal sage scrub is higher, at 7.8-10 kg ha'yr™!. CL for NOy
2} N-sensitivity of mycorrhizal fungi leaching is lower in chaparral and oak weodlands (10—14 kg ha'yr™') than in mixed
3) N-sensitivity of lichens conifer forests (17 kg ha™'yi™"). CLs are highest for mixed conifer forest plant com-
4) N retention capacity of catchments, catch- | munity change and sustainability. Fine root biomass in ponderosa pine is reduced by
ment size both ozone and elevated soil N
5) Co-occurrence of ozone and ozone-sensi-
tive lree species

Wetlands 1) Vegetation species CL is much higher for intertidal wetlands (50400 kg N ha’ 'yr') than for freshwater
2) The Iraction of rainfall in the total water wetlands {2.7-14 kg Nha 'yr1). which have relatively closed water and N cycles
budget
3) The degrec of apenness of N cycling

Freshwaters 1) Extent of upstream vegetation development | CLs are lower in western mountain lzkes/streams with poorly vegetated watersheds
2) Topographic refief and steep catchments. CLs are greater in eastern lakes with prior land use and decades
3) Land use/depositien history of acidic deposition

u Factors caunsing the critical load (CL) to be at the low or high end of the range reported
b Comparison of values and causes for differences if multiple critical loads are reported for an ecoregion

819 opued H "]
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Tundra fichens 1
herbaceous
Taiga lichens + wmm
mycorhiza k-
shrublands +
Morthern lichens r
Forests mycorrhiza &
herbaceous -

Corniferous - nitrate leaching +
Hardwood - nitrats ieaching -

Northwestern “lichens |
Foras(e‘d mycorrhiza -
Mountains herbaceous -
sub-aipine forest - soil N

Marine West lichens + \
Coast Forest .
Eastern lichens i
Forests mycorthiza
herbaceous

forests - foliar N |
forest nitrate leaching -

0 S 10 15 20

United Siat
W United States Empirical N Critical Load (ka ha” yr'")

Europe

Fig. 5.8 Comparison of empirical critical loads of nutrient nitrogen for Europe. (based on Bob-
bink and Hettelingh 2011} and the United States

Availability of Pristine Baselines and Studies at Low Deposition: Because of high
historic deposition levels, many European systems lack pristine baseline ecosys-
tems as a reference to compare to those experiencing elevated N deposition. For
example, past European critical loads for fichens were much higher than those in the
U.S. (Bobbink et al. 2003). These loads were influenced by study sites in Scotland
experiencing a deposition gradient from 10-22 kg N ha~'yr™ from which critical
loads were set at 1118 kg N ha~lyr™! (Mitchell et al. 2005). However, no oligotro-
phic species were observed, presumably because they were eliminated prior to*'the
initial studies. The more recently reported European critical loads (Bobbink and
Hettelingh 2011), used in our comparison, were set at 5-10 kg N ha~'yr~!. In some
European ecosystems, such as dry grass lands, there is, however, still a need for
more low N addition and deposition experiments (Bobbink and Hettclingh 2011).
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Table 5.3 Critical loads for Furopean ecosystemns compared to critical Joads for U.S. Ecoregions

European Ecosystem | Critical | Relia- | Indication of exceedance U.S. Ecore- i Critical | Relia- | Indication of exceedance

type (EUNIS code) | load bility gion; Ecosystem load bility
component

Permanent oligotro- | 3-10 #Hit Change in the species composi- Aquatic; eastern 2-8 # Increased productivity, eutro-

phic lakes, ponds, tion of macrophyte communities, and western high phication, altered algal species

and pools (C1.1) increased algal productivity and a elevation lakes asseinblages
shift in nutrient limitation of phyto-
plankton from N1o P

Raised and blanket 5-10 Hit Increase in vascular plants, altered | Wetlands; bogs, 27-14 i & Allerattons in sphagnum accumu-

bogs (D1} growth and species composition of | fens, and swamps lation and net primary produc-
bryophytes, increased N in peat and tivity; alteration in threatcned
peat water Sarracenia purptrea community

Suh-Atlantic semi- 15-25  ## Ir}crca;e ir'u tall grasses, decl‘inclin Gl:eat Plains; - 10-25 ' # Change insoil NOT pools,

dry calcareouns diversity, increased mineralization,. | mixed-grass prairie . L3

" A g increased leaching, plant com-
gragslands (E1.26} N leaching; surface acidification munity shifts

Non-Mediterrangan | 10-15  : ## Increase in graminoids, decling in Great Plains; tall- 5-15 # Change it biogeochemical N

dry acidic and nen- typical species, decrease in total grass prairie cycling, plant and insect commu-

tral closed species richness nity shifts

grasslands (E1.7)

Tundra (F1) 3-5 # Changes in biomass, physicfogical ! Tundra; prosirate 1-3 # Changes in lichen, bryophyte,
effects, changes in species composi- | dwarf shrub, lichens and vascular plant cover. Changes
tion in bryophyte layer, decrease in in vascular plant CO, exchange,
lichens foliar N, and community composi-

tion; change in lichen pigment
production and ultrastructure

Arctic, alpine, and 5-15 # Decline in lichens, bryophytes and | Taiga; shrublands— | 1-6 # Change in shrub and grass cover,

subalping scrub
habitats (F2)}

evergreen shrubs

lichen, moss, and
atgae

increased parasitism of shrubs;

changes in alga, bryophyte, and
lichen community composition,
cover, tissue N, or growth rates

B1-60

861

1219 0psEd 'H ]



Table 5.3 (continued)

European Ecosystem ; Critical : Reliz- | Indication of exceedance U.S. Ecore- ! Critical | Relia- | Indication of exceedance
type (EUNIS code} | load bility gion; Ecosystem load bility
component
Broadigaved decidu- | 10-20 | ## Changes in soil processes, nutrient | Eastern and 3-21 # Change in mycarthizal fungal
ous woodland (G1) imbalance, altered composition Northern Forests; comnunity structure and biomass,
mycorrhiza and ground vegetation | hardwood forest, change in kerb tayer and loss
sontheast coastal of prominent species, increased
plain surface water NOj leaching,
increased foliar N, change in tree
growth and mortality
Coniferous wood- 515 HH Changes in soil processes, nutrient | Northern Forests; 3-26 # Change in mycorrhizal fungal
tand (G3) imbalance, altered composition coniferous forest community structure, biotnass
mycorrhiza and ground vegciation decline in arbuscular mycorrhizal
fungi, loss of prominent herba-
ceous species, increased surface
waler NOj leaching, change in
tree growth and mortality
Abies and Picea 10-15 :{#) Decreased biomass of fine roots, Northwestern For- | 4 g3 Increase in organic horizon N;
woadland (G3.1) nutrient imbalance, decrease in ested Mountains; higher net N mineralization rates
mycorrhiza, changed soil fauna subalpine forest
Spruce taiga wood- | 5-10 #H Changes in ground vegetation, Taiga; spruce-fir 57 # Change in cctomycorrhizal fungal
land (G3.A} decrease in mycorrhiza, increase in ; forests community structure
free living algae
Temperate and 5-10 i Decline in lichens, increase in free- | Eastern and North- | 1-9 # Lichen community change

boreal forest; lichen
and algae (G)

living algae

ern Forests, North-
western Forested
Mountains, Marine
West Coast Forest;
lichens

## reliable, # fairly relinble, (#) expert judgment
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Land Use: A larger fraction of the forested landscape in Europe is heavily managed
{(harvested and planted) relative to the U.S. High rates of harvest removals of N in
biomass, creating greater N demand and storage during re-establishment of the for-
est stand could contribute to higher critical loads in Europe than the U.S.

Forms and Mode of Measurement of N inputs: NHj inputs tend to be higher
and represent a greater proportion of total N inputs in Europe, particularly in past
decades; this is changing in the U.S. Some receptor species ean be more sensitive
to reduced than to oxidized forms of N inputs, and nitrification of NH; inputs can
accelerate ecosystemn acidification relative to inputs of NOj .

Threshold Criteria: Another possible explanation for the higher critical loads is
that the response thresholds utilized in Europe are sometimes higher. For example,
choosing a threshold of a shift in lichen community composition will produce a
much lower critical load than a threshold of near extirpation of lichen species as
used in earlier European work (Bobbink et al, 2003). As a second example, choos-
ing a threshold of initial changes in N biogeochemistry in tbe Colorado Front
Range, interpreted as incipient responses of N saturation, led to a critical load <4 kg
N ha'yr ' (Rueth et al. 2003), This is a subtle initial N enrichment response when
compared to the magnitude of change (a later stage of N saturation) for the critical
loads thresholds in Europe (1015 kg ba"'yr™!). Finally, much of the same research
was used to set critical loads for both European and U.S. tundra and taiga ecosys-
tems (Bobbink and Hettelingh 2011; Pardo et al. 201 c). The difference in the criti-
cal loads for these ecosystems is primarily due to different threshold criteria.
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LETTER A19

Los Angeles County One Gateway Plaza 213.922.2000 Tel
Metropolitan Transportation Authority Los Angeles, CA goo12-2952 metro.net

April 3,2017

Craig Chalfant

City of Long Beach

Development Services Department
333 West Ocean Blvd. Long Beach, CA 90803
Los Angeles, CA 90012

RE:  Southeast Area Specific Plan- City of Long Beach- Notice of Availability of a Recirculated Draft
Draft Environmental Impact Report

Dear Mr. Chalfant:

Thank you for the opportunity to comment on the Notice of Availability of a Recirculated Draft
Environmental Impact Report for the proposed Southeast Area Specific Plan (SEASP) located on the
Southeast edge of the City of Long Beach. This letter conveys recommendations from the Los Angeles
County Metropolitan Transportation Authority (Metro) concerning issues that are germane to our
agency's statutory responsibility in relation to our facilities and services that may be affected by the
proposed project.

Metro is committed to working with stakeholders across the County to support the development of
transit oriented communities (TOCs). TOCs are built by considering transit within a broader
community and creating vibrant, compact, walkable, and bikeable places centered around transit
stations and hubs with the goal of encouraging the use of transit and other alternatives to driving.
Metro looks forward to collaborating with local municipalities, developers, and other stakeholders in
their land use planning and development efforts, and to find partnerships that support TOCs across
Los Angeles County.

Project Description

The proposed project would replace the current 1,475-acre PD-1 zoning district with a new Specific
Plan covering 1,466 acres and remove nine acres from the PD-1 boundaries to convert to conventional
zoning. Land use designations would include: Single Family Residential, Mobile Homes, Multi-Family
Residential, Commercial-Neighborhood, Mixed Use Community Core, Mixed Use Marina, Industrial,
Public, Coastal, Habitat/Wetlands/Recreation, Open Space/Recreation, Right-of-Way (ROW)/Caltrans,
Dedicated ROW (not built), and Channel/Marina/Waterway. Build out of the Specific Plan would allow
a total of 9,698 dwelling units, 2,665,052 square feet of commercial/employment uses, and 425 hotel
rooms. This would result in a net increase of 5,619 dwelling units, 438,292 sqg-ft of
commercial/femployment uses, and 50 hotel rooms.

Metro Comments
Bus Ops (adjacent bus stop)

Several Metro bus lines operate within SEASP. Metro bus line 577 operates on E 7" St, in the vicinity
of to the proposed project area. Although the project is not expected to result in any long-term impacts
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Southeast Area Specific Plan
NOA RDEIR — Metro Comments
Page 2 of 2

on transit, the developer should be aware of the bus services that are present. Metro recommends that
the SEASP include language that informs future development activity within SEASP area of Metro’s
notification procedures and considerations for projects located in close proximity to a Metro facility
that may impact Metro bus operations. Please contact Metro Bus Operations Control Special Events
Coordinator at 213-922-4632 regarding construction activities that may Impact Metro bus lines at least
30 days in advance of initiating construction activities. For closures that last more than six months,
Metro's Stops and Zones Department will also need to be notified at 213-922-5188, 30 days in advance
of initiating construction activities. Other municipal bus operators may also be impacted and should
be included in construction outreach efforts.

If you have any questions regarding this response, please contact Elizabeth Carvajal at 213-922-3084 or
by email at DevReview@metro.net. LACMTA looks forward to reviewing the Final EIR. Please send it to
the following address:

LACMTA Development Review

One Gateway Plaza MS 99-23-4

Los Angeles, CA 90012-2952

Sincerely,

a
Senior Manager, Transportation Planner
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Governor

ot OF PLawy,

" bayyagre®

& \\u,f!&‘
STATE OF CALIFORNIA é‘é*%’
Governor’s Office of Planning and Research Y ”
State Clearinghouse and Planning Unit Ky
Ken Alex
Director
April 7, 2017
Craig Chalfant
City of Long Beach
333 W. Ocean Boulevard
Long Beach, CA 92802
Subject: Southeast Area Specific Plan
SCH#: 2015101075
Dear Craig Chalfant:

The enclosed comment (s) on your Draft EIR was (were) received by the State Clearinghouse after the end

- of'the state review period, which closed on April 3, 2017. We are forwarding these comments to you

because they provide information or raise issues that should be addressed in your final environmental
document.

The California Environmental Quality Act does not require Lead Agencies to respond to late comments.
However, we encourage you to incorporate these additional comments into your final environmental
document and to consider them prior to taking final action on the proposed project.

Please contact the State Clearinghouse at (916) 445-0613 if you have any questions concerning the
environmental review process. If you have a question regarding the above-named project, please refer to
the ten-digit State Clearinghouse number (2015101075) when contacting this office.

Sincerely,

7
e

Scéﬁ“f@lorgan
Director, State Clearinghouse

Enclosures
cc: Resources Agency

1400 TENTH STREET P.O. BOX 3044 SACRAMENTO, CALIFORNIA 95812-3044
TEL (916) 445-0613 FAX (916) 323-3018 www.opr.ca.gov
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STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN Jr., Governor

DEPARTMENT OF TRANSPORTATION
DISTRICT 7-OFFICE OF TRANSPORTATION PLANNING
100 S. MAIN STREET, MS 16

LOS ANGELES, CA 90012 (ﬁpm&
PHONE (213) 897-8391 mﬁ@ Serious drought.

mﬁaéﬂiﬁ,"ggofj’sy ' WG APR - . s
. QTATECLEARINGHOUSE

April 5,2017

Mr. Craig Chalfant
City of Long Beach

333 West Ocean Boulevard OA% «,\% \7/
¢

Long Beach, CA 90802

RE:  Southeast Area Specific Plan
SCH # 2015101075
GTS # LA-2016-00654AL-DEIR
Vic. LA-01, LA-22, LA-405, LA-605

Dear Mr. Chalfant;

Thank you for including the California Department of Transportation (Caltrans) in the
environmental review process for the above referenced project. The Project consists of a
Specific Plan, General Plan Amendment, Zoning Ordinance amendment, and Local Coastal
- Program (LCP) amendment to shape the laid use and development on 1,481 acres.

As a reminder, Senate Bill 743 (2013) mandated that CEQA review of transportation impacts of
proposed development be modified by eliminating consideration of delay- and capacity- based
metrics such as level of service (LOS) and instead focusing analysis on another metric of impact.
The Governor’s Office of Planning and Research (OPR) is currently updating its CEQA
Guidelines to implement SB 743 (https://www.opr.ca.gov/s_sb743.php) and is proposing that
vehicle miles traveled be the primary metric used in identifying transportation impacts.

Caltrans is aware of challenges that the region faces in identifying viable solutions to alleviating
congestion on State and Local facilities. With limited room to expand vehicular capacity, this
development should incorporate multi-modal and complete streets transportation elements that
will actively promote alternatives to car use and better manage existing parking assets.
Prioritizing and allocating space to efficient modes of travel such as bicycling and public transit
can allow streets to transport more people in a fixed amount of right-of-way.

Caltrans supports the implementation of complete streets and pedestrian safety measures such as
road diets and other traffic calming measures. Please note the Federal Highway Administration
(FHWA) recognizes the road diet treatment as a proven safety countermeasure, and the cost of a
road diet can be significantly reduced if implemented in tandem with routine street resurfacing,

The City should refer the project’s traffic consultant to OPR’s website, guidelines on evaluating
transportation impacts in CEQA if VMT methodology is used for specific project:

https://www.opr.ca.gov/docs/Revised VMT CEQA_Guidelines Proposal January 20 2016.0df

“Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economy and livability "
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Mr. Craig Chalfant
April 5,2017
Page 2

The project will generate a net 30,568 daily trips and 1,748/2,459 AM/PM peak hour trips.
When the Specific Plan and cumulated projects are built, significant cumulative impacts would
occur. As a reminder, the decision makers should be aware of this issue and be prepared to
mitigate cumulative traffic impacts in the future.

Please verify the result produced on the Table 5.16-14 Ramp Queues, Existing with Project and
Table 5.16-15 Ramps Queues, Cumulative (2035), With and Without Project from the DEIR
(Page 5.16-52 and 5.16-53). The tables referenced to source: Fehr & Peers 2017a. Please
provide this source for our review. We would like to remind you that an off-ramp queuing
analysis should be conducted utilizing the Highway Capacity Manual (HCM). The capacity of
the off-ramp should be calculated by the actual length of the off-ramp between the terminuses to
the gore point with some safety factor (85% of total queue length as general practice) or other
methods approved in advance by Caltrans. The existing queue length should be calculated from
the traffic counts and the percent of truck assignments with an adequate passenger car equivalent
factor. The analyzed result may need to be calibrated with actual signal timing when available.

Many of the freeway segments including 1-405, 1-605, SR-22, and State facilities (including
Pacific Coast Highway) will operate at an unacceptable level and the project adds traffic to these
facilities. As such, there are project-level impacts and cumulative impacts to the State facilities.
Caltrans does agree that those impacts are significant, however, Caltrans does not consider these
impacts to be unavoidable.

Potential improvements/mitigations that you may want to explore include restriping, lane re-
configuration, signal upgrades, signal timing adjustments, additional deceleration/acceleration
lane, interchange improvements, off-ramp expansion, freeway widening, downsizing the Specific
Plan or density, and etc. When an impact is identified, those improvements could be
implemented through fair share contribution. Caltrans understands that funds for larger capital
improvements may be difficult to obtain. It will be both agency’s responsibility to plan and to
seek funding for larger projects.

The City may accept fair share funding contributions towards future improvements of the State
facilities so long as we can show that such improvements are reasonably expected to be
implemented in a reasonable time frame. Please contact Caltrans to explore and develop these
reasonable measures and plan.

We recommend that the City consider incorporating the following new policies to the Southeast
Area Specific Plan.

¢ The City will involve Caltrans in the new/revision and update of the existing
Transportation Impact Fee program that would inctude the State transportation systems
and facilities.

o The City will work with Caltrans to identify cumulative traffic impact locations on State
facilities and traffic improvements to alleviate traffic congestion within the Specific Plan
area.

“Provide u safe, susiainable, integrated and efficient transportation system
to enhance California’s economy and livability"
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Mr. Craig Chalfant
April 5, 2017
Page 3

e The City will work with neighboring Cities to address cumulative significant traffic
impact on [-405, 1-605, SR-01, and SR-22.

¢ The City will work with Caltrans to evaluate access management needs and strategies 1o
better manage traffic operations on arterial streets located within close proximity of
freeway on/off-ramps in an effort to reduce traffic backups and frictions at Caltrans
transportation systems.

Caltrans encourages the City to work with neighboring developing cities to resolve any
cumulative significant traffic impacts on the State facilities from other cities’ development. For
a mutual collaboration, Caltrans would like to work with the City to determine potential traffic
concerned locations with feasible improvement list in the near future.

Please be reminded that any work performed within the State Right-of-way will require an
Encroachment Permit from Caltrans if the restoration is at State Right-of-way. Any
modifications to State facilities must meet all mandatory design standard and specifications.

Storm water run-off is a sensitive issue for Los Angeles and Ventura counties. Please be
mindful that projects should be designed to discharge clean run-off water. Additionally,
discharge of storm water run-off is not permitted onto State highway facility (SR-01) without
any storm water management plan.

Transportation of heavy construction equipment and/or materials, which requires the use of
oversized-transport vehicles on State highways, will require a transportation permit from
Caltrans when transporting disposed materials. It is recommended that large size truck trips be
limited to off-peak commute periods.

In addition, a truck/traffic construction management plan may be needed for any project when
high volume of construction vehicles are working on/near by the State facility such as SR-01.
Traffic Management Plans involving lane closures or street detours, which may impact the
circulation system affecting traffic to and from freeway on/off-ramps should be coordinated
with Caltrans.

If you have any questions, pleasé feel free to contact Mr. Alan Lin the project coordinator at
(213) 897-8391 and refer to GTS # LA-2016-00654AL-DEIR.

Sincerely,
R e it

DIANNA WATSON
IGR/CEQA Branch Chief

cc: Scott Morgan, State Clearinghouse

“Provide a safe, sustainable, integrated and efficient trausportation system
to enhance California’s economy and livability
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