Crystal Orr

From: Sylvia Yamada {yamadas@science. oregonstate.edu]
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Cc: Jody McCaffree'

Subject: dredging effect on biota: Coos County File No. REM-19-001
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To: the Planning Department
From Sylvia Yamada, 3062 NW Snowberry Place, Corvaliis, OR 97330

Please consider my statement that | gave in Salem earlier this year on the deleterious effect of dredging on mudfiat

biota, including juvenile Dungeness crabs.
fam including the complete statement and a short version that | read for my testimony.

The hard copies of these documents are in the mail.
Sylvia Yamada

3062 NW Snowberry Place,
Corvallis, OR 97330

Exhibit: 3 )
Date: (i’ qu hq

1




Potential Impact of
Jordan Cove LNG Terminal construction on

the Nursery Habitat of the Dungeness crab.
Salem, Oregon, January 14, 2019

Sylvia Yamada Ph.D.
yamadas@science.oregonstate.edu

The Dungeness crab (Cancer magister) supports an important commercial and sport fishery from
Alaska to California. Total annual landings in recent years exceeded 25,000 tons (55 million
pounds) (FAO statistics, 2012). In Oregon, the 2014 Dungeness fishing season yielded 14.4 million
pounds, $50 million to crabbers and an estimated $100 million to the Oregon economy (Oregon
Dungeness Crab Commission in Fisherman’s News On line). The Dungeness fishery is the most
valuable commercial fishery in Oregon (Rasmusen 2013).

The life cycle of Dungeness crab is complex, depending on both estuarine and near-shore habitats.
Typically, mating occurs in shallow water, and females migrate offshore to brood and hatch their
eggs. The early larval stages feed and rear in the near-shore water column, after which the final
larval stage rides tidal currents back to shore and settles out in shallow estuarine habitats. The
final larval stage molts into a ~5 -7 mm wide first crab stage. The highest densities of juvenile
Dungeness crabs are found in estuaries, which provide warm water, high biological productivity
and protection from predators. Sand substrate and eelgrass beds are preferred habitat for these
young crabs, which bury in the sand and hide in the eelgrass to escape predators. Size
measurements of crabs trapped at Russell Point in Coos Bay (below the Highway 101 McCullough
Bridge) show that Dungeness crabs in their first two years of life (100 mm carapace width and
smaller) are extremely abundant in the mid-to low intertidal areas such as pools and eelgrass beds
(Figure 1).

In my research documenting the status of the non-native European Green crab in Coos Bay, |
encounter young Dungeness crabs in all my study sites. | selected a sub-set of my sites closest to
the proposed Jordan Cove Energy Project: the north and south sides of Trans Pacific Lane and the
beach adjacent to the Roseburg Forest Product watchman’s booth. The results from over 600
trap-days, show that young Dungeness crabs are consistently abundant from 2002 to 2014 at all
sites, with an average catch of 15 per trap (Table 1). These trapping results confirm the findings by
Emmett and Durkin (1985) that estuaries are important nursery habitats for Dungeness crabs. This
fact has to be kept in mind when a trench is dug In Haynes Inlet, the Trans Pacific Parkway is to be
expanded and an upland area is cut out to create a berth for ocean-going vessels. Not only will the
turbidity during the construction phase be of concern to the ecological community, the on-going
dredging to maintain the berth and shipping channels will continue to be a disturbance to the
ecosystem. It will result in habitat loss for native species, including the valuable Dungeness crab. In
one study between 45 to 85 % of the Dungeness crabs died during a simulated dredging operation
(Chang and Levings, 1978).

Sylvia Yamada is a marine ecologist who has studied native crabs and the invasive European green
crab in Oregon and Washington for over 20 years.



References:

Chang, B., Levings, C. 1978, Effects of burial on the heart cockle Clinocardium nuttalii and the Dungenes
crab Cancer magister. Estuarine, Coastal and Shelf Science. 7, 4009-412,

Emmett, R.L. and Durkin, J.T. 1985. The Columbia River Estuary: An Important Nursery for Dungeness Crabs,
Cancer magister. Marine Fisheries Review. 47(3), 21-25.

Fisherman’s News On line Sept 24, 2014 http://fnonlinenews.blogspot.com/2014/09/oregons-crabbers-
riding-market-value.html

Rasmuson, L.K. 2013. The Biology, Ecology and Fishery of the Dungeness crab, Cancer magister. In Michael
Lesser, editor: Advances in Marine Biology, Vol 65, Burlington: Academic Press, pp. 95-148. ISBN: 978-0-12-
410498-3 Elsevier Ltd. Academic Press.

Coos Bay Dungeness June 2003
14
12 —|
10 1— Il
3 "
4 :
) |
0 i e A e
40 50 60 70 80 90 100 110 120 130
Carapace Width (mm)

Figure 1. Size frequency distribution of Dungeness crabs trapped in pools and eelgrass at Russell
Point, below the Highway 101 McCullough Bridge, in June 2003. Adult crabs are greater than 100
mm in carapace width. It is estimated that the first 2 year classes are represented.



8 8E0 0 0 88'6 0 0 clo PIN sl 600c/8/L N "UT aijioedsuel |
0l €0 0 0 9¢ce 0 0 } 0 ysid 8002/8l/6
8 L1 0 0 €911 0 0 Le0 ysi4 800¢/61L/9
0l [44 0 0 [N 0 0 g0 PIA ysi4 800¢/81L/9 S ‘U djloBsuRI |
0l L0 0 0 vee 0 L0 0 ysi4 800</8L/6
8 §¢€ 0 0 gLl 0 0 0 Ysi 800</61/9
Ol 841 0 0 vl 0 4 L0 PIA st 8002/81/9 N "UT SyidBgsuel |
g 70 0 0 91 0 0 0 Ybly | mouulw | J00Z/ST/6
9 0 0 0 el 0 0 0 PIA Ysid 1002/62/G | sbpug oyloedsuel]
L Pt 0 0 0 Ll¢ 0 0 0 ysi4 £002/92/6
Gl I 400 0 6 0 £0°0 LZ°0 ysid L00c/ivL/L
bl | 920 0 0 ¢80 0 0 60°0 PIA Ysi £00¢/S¢/S S U7 SyloE4SUBLL
8 0 0 0 8Ly 0 0 0 Hsid £00¢/9¢/6
Sl ¢Q 0 0 R4 0 vl ¥0 ysid £L00c/v /4
0} 810 0 }0 L 0 ¢0 G0 PLA Ysid £00¢/5¢/S N "UT diloedsuel |
G ¢0 0 0 0 0 0 [4) mouuniy | 900g/EL/6 g SUIoBd SUBI L
0l €z 0 0 L0 0 0 0 ybry | mouulN | 900Z/8/9
g ¢0 0 0 c0 0 v 0 0 ysid 900¢/€1/6
Ol 9¢ 0 0 6t 0 0 0 Mo’y Yysid 900¢/8/9 U7 SijoB4-SUBL ],
4 70 0 0 4 0 0 0 ybly | mOUulN | 5002/1L/6
g b € 0 99 0 0 0 moyg usid 5002/1/6 | @Bpug olfloed-suel |
g 90 0 ¥ 0 0 0 0 0 Py mouull | G00Z/0L/L ynog
g 80 0 90 0 0 ¢0 0 Pl | mouulll | 6002/0L/L YHON
0l v'e 0 0 0 0 0 0 PIAL | moudlw | GOOZ/ST/E yinog
0l b 0 LS 0 0 0 0 Mof ysid S00Z/0L/L YLON
L 08'L 0 vl 79 0 0 0 Mof Yysid G00Z/0L/L S JYI0EgSUBI
0l 5 L0 0 (x4 0 0 0 moj Ysi4 £002/91L/9 | Jequini Bingssoy
0l 0 IO g0 14 0 0 0 SHS Ysid ¢00Z/52/9 | lequinT bingesoy
sy | oo | TTERS |y | ey | ooy | oo | oot | ey | 2L,
# -Bes gelo Jo1518eL qeio qero gess | gem useib z deJ L ed
yo0) pay Jeoueg | ssausbung aloys ajding alous Aley veadoiny

‘FT0T-TOOT WoJy Aemasned 10npold 159404 8ingasoy pue auey dijioed suel Suoje sails Apnis Joj eyeq Buiddes) T siqel




69 sdel] #|B10
¥/8°0| G900 2900 GGE 1L 0 gl00 890°0 abelany
cl 0 0 0 £8'¢ce 0 0 0 ysu ¥LOZ/EL/L
Gl 0 0 0 YAV 0 0 0 ysi4 vloerel/L U7 olioedsuel |
cl 0 0 0] 61¢ 0 0 0 ysii vLoc/EL/L
Gk g0 0 0 £e'0vy 0 0 0 ysi4 vlLoc/cLiL U7 Jiide4sSuel |
G¢ 811 0 0 'S 0 0 0 ysi4 elocg/el/t
0g 9l 0 0 FASWA 0 0 0 ysiH gloerel/L
6l 0 0 0 6.9 0 0 0 ysi4 cloc/ee/e
0c 0 0 0 SL'L 0 0 0 PIN ysid eloc/ieie ‘U aloedsuel |
6 L9°0 0 0 'S 0 0 LLO ysi4 ZLo¢/Le/9
¢l GL0 0 0 GL'6 0 0 0 PIA ysi4 ¢l0¢/S¢e/9 U7 oiloedSuUBl |
G 0 0 0 c'68 0 0 0 PIN ysi4 ¢L0e/Le/o ‘U7 oylIoEdSuBl |
Gl [ 0 70 20°¢ 0 €L0 0 ysid LLOC/LLIL
12> €Sl 0 900 gl 0 600 €00 PIN ysid 1102/91/. "uT oyioedsuel |
0L <0 0 0 €4 0 0 0 ysi4 L1LOC/LLIOL
Gl £.0 0 .20 el 0 90 0 PIN ysid LLOg/LL/L ‘U7 Jlidedsuel |
0c 9l 0 0 669 0 0 0 ysi4 01L0g/9¢/9
0l 0 0 0 906 0 0 0 ysid 010¢/S¢/9
oL 0 0 10 gc 0 0 0 ysid oLog/Le/E
0l 0 0 0 L'l 0 0 10 ysiH 0L0cg/02/E
0l 0 0 60 6’1 0 0 0 PIN ysid oLoe/BlL/E U oiioedSsuel |
0l 0 0 0 66/ 0 0 0 ysid 01L0¢/9¢/9
6 L7 0 0 L'GE 0 0 0 ysid 01L0e/52/9
o) 0 0 ¥0 €0 0 €0 0 ysi4 0Loc/Le/e
oL 0 0 c0 10 0 10 0 ysid 01L0c¢/0c/e
0]3 0 0 0 L0 0 0 0 PIN ysi4 0L0c/6L/E U oiioedsuel |
0l L€ 0 0 L'EL 0 0 ¥0 ysiH 600¢/LL/L
0]% G0 0 L0 291 0 0 ¥0 ysid 600c/0L/L
0] 60 0 0 ¢ 0g 0 0 10 ysid 600¢/6/.
8 Ggc'o 0 0 8E ¥ 0 0 0 PIA ysi4 600¢2/8/. U7 ouloedsuel |
0] G0 0 0 Ll 0 0 0] ysi4 60/0/L0
oL €0 0 0 el 0 c0 10 ysid 600¢/6/.L




reference Coos County File No. REM-19-001
Impact of Jordan Cove LNG Terminal
by Sylvia Yamada
Salem, Oregon January 15, 2019

| have been studying crabs in Oregon estuaries, including Coos
Bay, for over 20 years.
| am concerned that the construction of the Jordan Cove Energy
Project could impact important habitats for native species,
including the Dungeness crab.
The Dungeness crab fishery is the most valuable commercial
fishery in Oregon. In a good year, landings yield 100 million S to
the Oregon economy.
The highest numbers of juvenile crabs are found in soft sediments
and eel grass beds of estuaries. This is where the young crabs find
food and shelter from predators.
In my study site along Trans Pacific Parkway, | have consistently
trapped an average of 15 young Dungeness crabs per trap.
The importance of this nursery habitats has to be kept in mind
when

o atrench is dug In Haynes Inlet,

o the Trans Pacific Parkway is expanded and

o an upland area is cut out to create a berth for ocean-going

vessels.

Not only will the turbidity during the construction phase be of
concern to the ecological community, the on-going dredging to
maintain the berth and shipping channels will continue to be a
disturbance to the ecosystem.
In a study, designed to simulated a dredging operation, between
45 to 85 % of the Dungeness crabs died.
In summary, construction and maintenance of the Jordan Cove
LNG Terminal will result in habitat loss for native species,
including nursery habitat for the valuable Dungeness crab.




