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Please state yvour name and address.

Dr. Aram JK Calhoun, 31 Haynes Brook Lane, Amherst, ME 04605

Please describe your professional background and relevant expertise for vour testimony.

I am a Professor of Wetland Ecology in the Department of Wildlife, Fisheries, and Conservation
Biology at the University of Maine (UME). I have been at UME since 1999 and have focused
my research on issues related to forested wetlands and vernal pool ecology, policy, and
conservation. Our research has been funded by three consecutive National Science Foundation
grants in excess of 6 million dollars (a tribute to the quality of the research questions for grants

with less than 2% funding rates).

My lab has conducted research on vernal pools for roughly two decades and we have published
extensively on this topic in peer-reviewed journals (over 60 papers on vernal pool ecosystems),
book chapters, a book for practitioners, Science and conservation of vernal pools in northeastern
North America (2008; Calhoun and deMaynadier [eds]), along with a series of technical manuals

for practitioners---

1. Morgan DE, Calhoun AJK.2012. Maine Municipal Guide to Mapping and Conserving Vernal
Pools (University of Maine, Orono, ME).

2. Calhoun AJK, deMaynadier PG. 2004. Forestry Habitat Management Guidelines for Vernal
Pool Wildlife in Maine (Wildlife Conservation Society, Rye, NY).

3. Calhoun AJK (1999;2003) Maine Citizen’s Guide to Locating and Documenting Vernal Pools

(Maine Audubon Society, Falmouth, ME).



4.Calhoun AJK, Klemens MW. 2002. Best Development Practices for Pool-Breeding
Amphibians in Commercial and Residential Developments (Wildlife Conservation Society, Rye,

NY)










An intact vernal pool habitat includes, and is dependent on, the amphibian breeding pool (and
other wetlands) as well as the non-breeding terrestrial habitat for amphibian summer refugia and
hibernation (Semlitsch 2002; Baldwin et al. 2006; Groff et al. 2015, 2016). Scientists speak of
vernal pool landscapes, or poolscapes, when considering scales of conservation that will
encompass the many functions of these small, discrete wetlands (Calhoun et al. 2014; 2017).
Pool-breeding amphibians are present in breeding pools for, at most, a few weeks in the spring;
adults and juveniles spend the maj‘ority of their lives in the adjacent forests and often use other
pools during migration to and from summer, fall, and hibernation habitats in the forest. Because
of this, unfragmented connections and the quality of habitafs that link breeding and post-breeding
elements are key to population vitality. Destruction of individual pools or clearing of connecting
forested habitats for the purpose of utility rights-of-way (ROW) may fragment poolscapes and
have a negative impact on populations of pool-breeding amphibians. Many species of birds,
reptiles, and mammals depend on the pool-breeding amphibians for food in the early spring

when other food sources are still in short supply.

Population dynamics of pool breeding amphibians are best described in terms of
metapopulations, or loosely connected populations that maintain genetic health through limited
exchanges driven by dispersing juveniles. One basic concept of metapopulation dynamics is that
if a local breeding population in a given pool experiences a die-off event (disease, changes in
hydrology), a nearby population can “rescue” this population with a recolonization event. In
order for metapopulation dynamics to be maintained, an array of pools with forest matrix
connections must be maintained. Juvenile frogs and salamanders are the key dispersal agents
maintaining these connections as a subset colonizes new breeding pools, thereby maintaining the

genetic integrity of pool-breeding populations. Their dispersal distances are often measured in



miles (Rittenhouse and Semlitsch 2007; Homola et al. in review). These pool-breeding
amphibians need intact forested habitat as far as 1,500 ft (~500 m) from the breeding pool to
support a significant portion of the adult population and much longer distances for juvenile
dispersal (Semlitsch 2000, 2002; Scott et al. 2013). The negative effects of habitat fragmentation,
and more specifically, urbanization, on vernal pool breeding amphibians are well- documented

(Semlitsch 2000, Regosin et al. 2009a).

In addition to being prime breeding habitat for a limited number of amphibian and invertebrate
specialists, recent research reflected in a vast body of peer-reviewed literature has underscored
the broader ecosystem functions that go far beyond the critical biodiversity functions alluded to
above. For example, pool-breeding amphibians export nutrients and energy from pools to the
surrounding forest (Gibbons et al., 2006; Capps et al. 2014). Vernal pools in the northeastern US
have been recognized by scientists as critical ecological units which, much like keystone species
(but at an ecosystem scale), are disproportionately more important in their role within entire
landscapes than would be assumed by their small size (similar to bat caves and large old trees as
small features with big importance to ecosystem functions) (see Hunter et al. 2017; Calhoun et

al. 2017).

In summary, vernal pools exchange nutrients, energy, and organisms with other elements in
hydrological and habitat networks, contributing to landscape functions, such as nutrient and
sediment retention, energy exchange, and biodiversity support (Capps et al. 2014; Cohen et al.
2016; Marton et al. 2015; Creed et al. 2016) and provide food and shelter resources to other
wildlife (e.g., Hunter 2008, Mitchell et al. 2008). Fragmentation of these networks weakens these

ecological functions at multiple scales.












Impacts on emigration routes and staging areas (fragmentation)

Our recent research on amphibian movement patterns and habitat choice for movements
illustrates that the quality of the migratory routes influence amphibian behavior and hence
success. Agricultural landscapes (i.e., row crops, pastures, hay fields), clear cuts, and
fragmentation from development can all serve as partial barriers to movements of amphibians

(Guerry and Hunter 2002; Cline and Hunter 2014; Groff, Calhoun, and Loftin 2017, Hoffmann,



Hunter, Calhoun and Bogart 2018). Population viability and vitality requires functional

connectivity in fragmented landscapes.

Maine adult pool-breeding amphibians have been documented traveling from breeding pools to
post-breeding habitat up to 2,000 ft for salamanders and 3,000 ft for wood frogs; median
distances (half more, half less) are measured in hundreds of feet. They seek shade, cover from
light and predators, and moisture during these migrations (Baldwin et al. 2006; Groff et al. 2017;
Scott et al. 2013, Hoffmann, Hunter, Calhoun and Bogart 2018). Patrick et al. 2008 showed that
adult abundance and habitat use differed among species, with wood frogs, spotted salamanders
(Ambystoma maculatum), and eastern red-backed salamanders (Plethodon cinereus) preferring
uncut and partial-cut habitat, and adult green frogs (Rana clamitans) and American bullfrogs
(Rana catesbeiana) being more tolerant of clearcutting. Spotted salamander numbers also
showed decline with partial canopy removal and higher numbers in uncleared habitat with higher

levels of coarse woody debris.

For pool-breeding amphibians, juvenile dispersal from their natal pools to different breeding
pools maintains population connectivity (Homola et al. in review). We know that forested areas
are the best facilitator of juvenile dispersal (Cline and Hunter 2014; Hoffmann et al. unpubl.
data., Homola et al. in review). In the only peer-reviewed study addressing power line behavior
of wood frog juveniles in a controlled experiment, deMaynadier and Hunter (1999) showed that
juvenile wood frogs showed an emigration preference for closed-canopy habitat immediately

upon metamorphosis, with the highest sampling rates occurring in microhabitats characterized by
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dense foliage in both the understory and canopy layers. Their results suggest populations of pool-

breeding amphibians in vernal pools will likely decline due to fragmentation from power lines.

If the proposed ROW is clear-cut and allowed to grow to shrubby vegetation, there is a good
chance that the area will first be colonized by thick graminoids (herbaceous plants with grass-
like characteristics), pioneer vines such as raspberries, and a variety of woody plants more
indicative of disturbed sites than natural shrub swamps. Travel for juvenile amphibians can be
difficult in tall or thick grass-like vegetation (Cline and Hunter (2014). Popescu et al. (2012)
observed forest specialists declined in abundance in partial and clear-cuts beginning 2-3 years
post-disturbance. There was a shift in relative abundance towards habitat generalist species, most
notably green frog juveniles. In summary, shrubby habitat is a vague goal for what will replace
the disturbed land created for the ROW. Shrubby habitat that has an understory of thick
graminoids may be difficult for dispersing amphibians to pass through on their way to forested

habitat.
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In conclusion, the effects of a clear-cut ROW through existing vernal pools, adjacent vernal

pools, and travel routes to and from breeding pools will result in impacts ranging from
devastation for some individual vernal pools to greatly compromised habitat for others. The
literature is clear that some amphibians will make their way through inhospitable cover but that
many will avoid the journey or perish along the way. There are many factors affecting the
resiliency of pool-breeding amphibians in the face of land conversion and many are

undocumented or only explained by complex interactions of other environmental factors. What



we do know is that populations along the corridor will be compromised, some lost, and some
severely degraded. We know that significant numbers of animals will be directly impacted
through operations. We know that we should avoid all such impacts when feasible. We know
that climate change related warming and altered precipitation patterns stress amphibian

populations already. The proposed ROW will be a significant further stressor.

Please state your opinion of CMP’s proposed compensation for vernal pool impacts.

A small subset of the 700 potential pools identified on the ROW are included in the
compensation calculations. Of these, roughly 160 features are determined to be vernal pools per
MDEP’s definition (that fell within or intersected the ROW) and that were formally reviewed by
MDIFW for status. Of the 160, 43 were determined by MDIFW/MDEP to be SVPs and 9 were
potential vernal pools (PVPs). In reviewing the data sheet for state pool designation, I have
concerns about 23 of the pools which are stated to be non-significant or only potentially
significant. In many cases, there are calls limited by the state requirement of determining if

pools are naturalized or not and for egg mass number cut offs that are not ecologically rigorous.

The Army Corps of Engineers identifies 242 jurisdictional pools being impacted but identify
much lower direct compensation acreage. The disparity between federal and state jurisdictional
oversight highlights the policy focus of evaluating pool values and hence compensation
requirements. This leaves me with great concerns regarding fair compensation for actual

ecological losses.
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I believe that CMP’s proposed compensation for vernal pool impacts is insufficient for the

following reasons:

The State jurisdictional definition of vernal pools is based on numbers of egg masses of
pool breeding amphibians. The thresholds for Significance are the result of a legislative
compromise. This limits coverage of ecologically valuable pools. For example, egg mass
abundances vary with landscape context (montane vs. lowland for example; single pools
vs complexes), with winter and spring conditions effects on breeding adults, and with
other factors influencing population dynamics. Hence it is risky assessing pool quality
based on egg mass abundances over short time periods (i.e., less than 5 years). Pools in
complexes may have relatively low egg mass numbers as a single population disperses
eggs over many pools to increase success of metamorphosis (Calhoun et al. 2003).
Assessments of vernal pools for state Significance for fairy shrimp and state-listed
species are problematic in that survey times for these animals often do not overlap with
survey times for amphibians.

The Army Corps of Engineers compensation dollars are based on a square footage
estimate of impact times a multiplier based on value. Square footage of impact is not a
measure of ecological impact and the ratings of H, M, and L are not based on
scientifically defensible science. They are based on the reach of jurisdiction as dictated
by the Clean Water Act and adjacency issues and factors related to practical
implementation. Given the lack of accountability for ecological impacts and with a very
coarse and indefensible rating system, [ am extremely concerned that the compensation

formulae grossly underestimate potential losses stated. The non-jurisdictional pools are
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important elements of the overall poolscape supporting amphibian metapopulations.

Fragmentation resulting from these losses is not calculated in the compensation package.

Vernal pool functions are not limited to a depository for amphibian eggs. Larger
ecosystem functions (hydrological, biogeochemical, and as habitat for facultative species)
cannot be assessed through egg mass counts. Compensation should factor in loss of

poolscapes (pool and connecting habitat) for assessing full environmental impacts.

I did not see a requirement for a monitoring plan for vegetation recovery. Forty percent
credit was given for shrub restoration, but it is not clear what the quality or composition
of the understory will be (passable or not to amphibians) after construction of the ROW.
With re-entry for maintenance, and with altered pool conditions through destruction or
degradation, it is not clear that the pools will be suitable, productive breeding pools
where credit should be given for shrub cover or that the revegetation will be hospitable to

amphibian dispersal movements.

From an ecological perspective, the losses should be well-compensated, not undercompensated,

given the level of uncertainty in actual pool numbers and given the level of uncalculated impacts

to all vernal pools in the study area. There is no jurisdictional compensation for the effects of

fragmentation and degradation of movement corridors, loss of unaccounted for pools, loss of

valuable non-jurisdictional pools, loss of pool clusters, or for the fact that calculations for a

given pool loss stop at property lines (this is the only natural resource in Maine that I know of for
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which a biological zone stops at property lines). This concern is particularly relevant for linear

projects such as this.

Please state your expert opinion of whether this project meets the standard of no unreasonable

adverse impacts to fisheries and wildlife in the site law and site rules (38 M.R.S. § 480-D(3), 38

M.R.S. § 484(3), and DEP rule Chapter 375 § 15.

This project will cause harm to potentially hundreds of individual pools. Clearing for the
powerline will also fragment pool networks causing undue stress to local amphibian populations.
The ability of amphibians to move from pool to pool is critical to vernal pool ecological
functions. The mitigation only compensates for direct impacts to vernal pools that have
regulatory or legal status--- a small subset of the overall impacts to pools. There is no
compensation for fragmentation in the form of interruption of migration and dispersal routes,
connections among pools, and connections from breeding to post breeding habitats. Therefore, I
do not believe that this project meets the no unreasonable adverse impact standard. Its impacts

are severe and the applicant’s mitigation proposal is inadequate.

Literature Cited

Baldwin, R., A.J.K. Calhoun, and P.G. deMaynadier. 2006a. Conservation planning for
amphibian species with complex habitat requirements: A case study using
movements and habitat selection of the wood frog (Rana sylvatica). Journal of

Herpetology 40:443-454.

17



Baldwin, R.F., A.J.K. Calhoun, and P.G. deMaynadier. 2006b. The significance of
hydroperiod and stand maturity for pool-breeding amphibians in forested
landscapes. Canadian Journal of Zoology 84:1604—1615.

Beaudry F., P.G. deMayandier, and M.L. Hunter. 2009. Seasonally dynamic habitat use
by spotted (Clemmys guttata) and Blanding’s turtles (Emydoidea blandingii) in
Maine. Journal of Herpetology 43:636-645.

Brannon MP, EC Allan, and MC Silinskie. 2014. Terrestrial salamander abundances
along and within an electric power right-of-way. Journal of the North Carolina
Academy of Science, 130:40-45.

Calhoun, A.J.K. and M.W. Klemens. 2002. Best development practices for pool-
breeding amphibians in commercial and residential developments. Wildlife
Conservation Society Technical Paper #5, Rye, New York.

Calhoun, A.J.K. and P. deMaynadier. 2004. Forestry habitat management guidelines for
vernal pool wildlife in Maine. Wildlife Conservation Society Technical Paper #6,
Rye, New York.

Calhoun, A.J.K., T. Walls, M. McCollough, and S. Stockwell. 2003. Developing
conservation strategies for vernal pools: A Maine case study. Wetlands 23:70-81.

Calhoun AJK, Mushet DM, Bell KP, Boix D, Fizsimons JA, Isselin-Nondedeu F. 2017.
Temporary wetlands: challenges and solutions for protecting a "disappearing"
ecosystem. Biological Conservation 211:3-11.

Calhoun, A.J.K. and P.G. deMaynadier (eds.). 2008. Science and conservation of vernal

pools in northeastern North America. CRC Press, Boca Rotan, FL.

18



Calhoun A.J.K., J.S. Jansujwicz, K.P. Bell, and M.L. Hunter, Jr. 2014. Improving
management of small natural features on private lands by negotiating the science-
policy boundary. Proceedings of the National Academy of Science 111:11002—
11006.

Calhoun A.J.K., D.M. Mushet, K.P. Bell, D. Boix, J.A. Fizsimons, and F. Isselin-
Nondedeu. 2017. Temporary wetlands: challenges and solutions for protecting a
"disappearing" ecosystem. Biological Conservation 211:3-11.

Capps K.A., R. Rancatti, N. Tomczyk, T. Parr, A.J.K. Calhoun, and M.L. Hunter, Jr.
2014. Biogeochemical hotspots in forested landscapes: Quantifying the
functional role of vernal pools in denitrification and organic matter processing.
Ecosystems 17:1455-1468.

Cohen, M.J., LF. Creed, L. Alexander, N.B. Basu, A.J.K. Calhoun, et al. 2016. Do
geographically isolated wetlands influence landscape functions? Proceedings of
the National Academy of Sciences 113:1978-1986.

Colburn, EA and AJK Calhoun. 2017. Vernal pools of northeastern North America
Pages 1-14 In: Finlayson, C.M., NC Davidson, GR Milton, and C. Prentice (eds).
The Wetland Book: Distribution, Description and Conservation. Springer.

Creed, IF; CR. Lane; J N. Serran; LC. Alexander ;NB. Basu, AJ.K. Calhoun;J R.
Christensen, M J. Cohen, C Craft, E D’Amico, E DeKeyser, L Fowler; H E.
Golden, J W. Jawitz, P Kalla; L. K Kirkman, M Lang, S G. Leibowitz, DB.
Lewis, ] Marton,

D L. McLaughlin, H Raanan-Kiperwas, M C. Rains, K C. Rains and L.. Smith .

Enhancing protections for vulnerable waters. Nature Geoscience 10:809-815.

19



D’Amico M., Martins R.C., Alvarez-Martinez J M., Porto M., Barrientos R., Moreira F.
2019. Bird collisions with power lines: prioritizing species and areas by

estimating potential population-level impacts. Diversity and Distribution. DOI:

https://doi.org/10.1111/ddi.12903.

Dibello F.J., A.J.K. Calhoun, D.E. Morgan, and A.F. Shearin. 2016. Efficiency and
detection accuracy using print and digital stereo aerial photography for remotely

mapping vernal pools in New England Landscapes. Wetlands 36: 505-514.

Eakin, C.M. Hunter, Jr., and A.J.K. Calhoun. 2019. Bird and mammal use of vernal
pools along an urban development gradient. Urban Ecosystems 21:1029-1041.

https://doi.org/10.1007/s11252-018-0782-6.

Gibbons, J. W., Winne, C. T., Scott, D. E., Willson, J. D., Glaudas, X., Andrews, K. M.,
Rothermel, B. B. et al. 2006. Remarkable amphibian biomass and abundance in
an isolated wetland: Implications for wetland conservation. Conservation Biology,
20: 1457-1465.

Groff, LA, AJK Calhoun, CS Loftin. 2017. Amphibian terrestrial habitat selection and
movement patterns vary with annual life history period. Canadian Journal of
Zoology. Published on the web 22 March 2017, 10.1139/¢jz-2016-0148

Groff, L.A., A.J.K. Calhoun, and C. Loftin. 2016. Hibernal ecology and habitat selection
of wood frogs (Lithobates sylvaticus) in a northern New England montane

landscape. Journal of herpetology 50:559-569. http://dx.doi.org/10.1670/15-

131R1

20



Homola, J.J., C.S. Loftin, and M.T. Kinnison. Submitted. Landscape genetics reveals
unique and shared effects of urbanization for two sympatric pool-breeding
amphibians. Ecological Applications.

Hunter Jr, M. L. 2008. Valuing and conserving vernal pools as small-scale ecosystems.
Science and conservation of vernal pools in northeastern North America. CRC,
Boca Raton, FL, 1-8.

Hunter, ML Jr., V Acufia, DM Bauer, KP Bell, AJK Calhoun, MR Felipe-Lucia, JA
Fitzsimons, E Gonzalez, M Kinnison, D Lindenmayer, C Lundquist, R Medellin,
EJ Nelson, and P Poschlod. 2017. Conserving small natural features with large
ecological roles: a synthetic overview. Biological Conservation 211:88-95.

Jansujwicz, J. and A.J.K. Calhoun. 2010. Protecting natural resources on private lands:
the role of collaboration in land-use planning. Pages 205-233 in Trombulak, S.
and R.F. Baldwin (eds.). Protecting natural resources on private lands: The role
of collaboration in land-use planning. Springer-Verlag, New York, NY.

Joyal, L., McCollough, M., & Hunter, M. 2001. Landscape Ecology Approaches to
Wetland Species Conservation: A Case Study of Two Turtle Species in Southern

Maine. Conservation Biology5:1755-1762. http://www.jstor.org/stable/3061276

Kifner, L.H., Calhoun, A.J.K., S.A Norton, K.E. Hoffmann, and A. Amirbahman. 2018.
Methane and carbon dioxide dynamics with four vernal pools in Maine, USA.

Biogeochemistry 139: 275. https://doi.org/10.1007/s10533-018-0467-5

Levesque V., A.J.K. Calhoun, and E. Hertz. 2019. Vernal pool conservation: Innovative
approaches to using and enhancing existing policy tools. Case Studies in the

Environment. Article ID:CSE-2018-001636

21



Marton, J. M. et al. Geographically isolated wetlands are important biogeochemical
reactors on the landscape. 2015. Bioscience 65: 408—418.

Mitchell, J.C., Paton, P.W.C., Raithel, C.J., 2008. The importance of vernal pools to
reptiles, birds, and mammals. In: Calhoun, A.J.K., deMaynadier, P.G. (Eds.),
Science and Conservation of Vernal Pools in Northeastern North America. CRC
Press, Boca Raton, Florida, pp. 169-190.

Morgan, D.E. and A.J.K. Calhoun. 2013. Maine municipal guide to mapping and
conserving vernal pools. Sustainability Solutions Initiative, Orono, Maine.

Patrick, D., M.L.. Hunter, and A.J.K. Calhoun. 2006. Effects of experimental forestry
treatments on a Maine Amphibian Community. Forest Ecology and Management
234:323-332.

Patrick, D.A., E. Harper, M.L. Hunter, A.J.K. Calhoun. 2008. Terrestrial habitat
selection and strong density-dependent mortality in recently metamorphosed
amphibians. Ecology 89:2563-2574.

Popescu D., M.L. Hunter, D. Patrick, and A.J.K. Calhoun. 2012. Predicting the response
of amphibian communities to disturbance across multiple temporal and spatial
scales. Forest Ecology and Management 270:163—-174.

Regosin J, B Windmiller, R Homan, and J Reed. 2009a. Variation in terrestrial habitat
use by four pool-breeding amphibian species. Journal of Wildlife Management.
69. 1481-1493.

Regosin, J. 2009b. Terrestrial Habitat Use and Winter Densities of the Wood Frog (Rana

sylvatica) Journal of Herpetology 37:390-394.

22



Richardson ML, BA Wilson, DAS Aiuto, JE Crosby, and A.Alonso et al. 2018. A review
of the impact of pipelines and power lines on biodiversity and strategies for
mitigation. Biodiversity Conservation 26:1801-1815 DOI 10.1007/s10531-017-
1341-9.

Rittenhouse TAG and RD Semlitsch. 2007. Distributions of amphibians in terrestrial
habitat surrounding wetlands. Wetlands 27: 153-161.

Rittenhouse TAG and RD Semlitsch. 2009a. Behavioral response of migrating wood
frogs to experimental timber harvest surrounding wetlands. Canadian Journal of
Zoology 87: 618-625.

Rittenhouse TAG, Semlitsch RD, Thompson FR III. 2009b. Survival costs associated
with wood frog breeding migrations: Effects of timber harvest and drought.
Ecology 90: 1620-1630.

Sanchez-Zapata J.A. et al. 2016.Effects of Renewable Energy Production and
Infrastructure on Wildlife. In: Mateo R., Arroyo B., Garcia J. (eds) Current
Trends in Wildlife Research. Wildlife Research Monographs, vol 1. Springer.

Scott, D. E., Komoroski, M. J., Croshaw, D. A., & Dixon, P. M. 2013. Terrestrial
distribution of pondObreeding salamanders around an isolated wetland. Ecology
94: 2537-2546.

Semlitsch, R. D. 2000. Principles for management of aquatic breeding amphibians.
Journal of Wildlife Management 64:615-631.Semlistch, RD. 2002. Critical
elements for biologically based recovery plans for aquatic-breeding amphibians.

Conservation Biology 16 619-629.

23



Semlitsch, R.D.,B.D. Todd, S.M. Blomquist, A.J.K. Calhoun, J.W. Gibbons, J.P. Gibbs,
G.J. Graeter, E.B. Harper, D.J. Hocking, M.L. Hunter, Jr., D.A. Patrick, T.A.G.
Rittenhouse, and B.B. Rothermel. 2009. Effects of Timber Harvest on Amphibian
Populations: Understanding Mechanisms from Forest Experiments. BioScience
59:853-862.

Vasconcelos, D. and A.J.K. Calhoun. 2004. Movement patterns of adult and juvenile
wood frogs (Rana sylvatica) and spotted salamanders (Ambystoma maculatum) in
three restored vernal pools. Journal of Herpetology 38:551-561.

Vasconcelos, D. and A.J.K. Calhoun. 2006. Monitoring created seasonal pools for
functional success: A six-year case study of amphibian responses, Sears Island,

Maine, USA. Wetlands 26:992-1003.

24








