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Environmental research
For Horonobe Deep Underground Research Project
(Research report under contract with Japan Nuclear Cycle Development Institute)

Prepared by Noritaka UEDA *, Yutaka YONEDA
Fumiyuki NAKADATE, Takahisa ITOU, and Tomoko MURAKAMI

Summary

Since a development scale of Horonobe Deep Underground Research is small, this
research would permit under the Environmental Impact Assessment Low and the Basic
Environment Ordinance of Hokkaido Prefecture. However, because of consideration of
recent general social trends, we conducted environmental researches to know this
influence.

In the research of Spring 2003, water quality levels before construction were measured.
Biological researches were also conducted to obtain information of animals and plants,
including important species, which were distributed in this area.

In the results, water quality measurements were conducted at two points in the
important research area. And 6 mammal species, birds species, 2 amphibians species, 43
insects species, 7 fishes species, 27 bottom animals species, and 214 plants species were
found. In this result, 19 species were identified to important species on scientific aspects or
threatened their continuation. According to a proposal by the 2002 research, egg masses of
Ezo salamander Hynobius retardatas that is identified to the important species were
transported to the transplant place as compensatory mitigation.

From these results, the environment of this area was regarded as it already had been
changed to artificially. Therefore we estimated there was little influence on the
environment by construction. In addition, important species that were able to live only in
the construction area were not found. Because there was the same environment by the
construction area, we estimated the population of the important species could avoid or
mitigate the influence with conducting measure for protecting environment. From the
above thing, we judged there were no problems to start build construction.

In the monitoring research, a influence on the environment after construction and the
progress after conduction of measure for protecting environment were checked.
Consequently, the influence of construction were not find at present time. Therefore the
measure was judged enough to protect environment.

After this construction, the monitoring research should be carrying out to check the
influence and it would be necessary to conduct the suitable measure to avoid or mitigate
the influence.

This report is on the findings of research conducted by ECONIXE Co., Ltd. under
contract with the Japan Nuclear Cycle Development Institute, JNC Liaison: Horonobe
Underground Research Center, Geotechnical Science and Engineering Group

*Environmental Research and Planning Department, Country Management Engineering,
ECONIXE Co., Ltd.
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IKPE 1k . . . . . N
A KIS OBLL T 6. 504 E8.5LLTF 2mg/1LL T 26mg/1LL T 7.5mg/1LLE |1, 000MPN/100m1 LA T
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3[No. 4

NEHR B fifi =23 No. 1|No. 2|No. 3 %% c d e f g
> HREY) EBF I HATN AT ) AT Lycopodium clavatum O O O O O
CURVAX Lycopodium obscurum ] O O] O] O] O
[N A ) Equisetum arvense O]l O | O O O] 0] 0O
A Equisetum hyemale O O
N A =Y 7)) U5 | Botrychium multifidum var. robustum O O O | O
Fxkrvy |hT A VE Asplenium incisum O O ©)
AT AT Struthiopteris niponica O
FH VIRTTE Dryopteris austriaca O O
* Dryopteris crassirhizoma O ®)
FIA T Leptorumohra miqueliana O ®)
wIA T Polystichum braunii O O
PEVE DY Polystichum tripteron O
EAVH IYvUIE Phegopteris connectilis O] O ©) @) ©]
EAVH Thelypteris palustris O
ALK Y~/ XUTE Athyrium vidalii O
ARV Matteuccia orientalis [©) ©]
T TY Matteuccia struthiopteris O O
LT - NS4 Abies sachalinensis O O] O| O ©)
L SRt N7~ Larix kaempferi O olo| o
B4 Picea jezoensis O
I—y/RTH~Y Pinus sylvestris O
Tl 72 F=rn3 Juglans ailanthifolia @)
[ SR Yoy Ny axyrx Salix bakko O O O]l O | O] O
B TER XY ¥ Salix kinuyanagi @)
e AE4E F+ )X Salix sachalinensis o]0 o o © ©
2 F ) ¥ Salix subfragilis
AV X x Alnus hirsuta O O ®) ©] ©]
S Jy o Betula ermanii ®) ©]
UEA TN Betula maximowicziana [©)
TN Betula platyphylla var. japonica O]l O | O] OO O]l O0]O0] 0] 0O
75 N Quercus mongolica subsp. crispula O O O O
=L =L Ulmus japonica O ©) O | O ©]
A7 7% AT Urtica platyphylla O] O] O O 0|l 0] 0
2T THRIUFEFYI Persicaria sieboldii ®)
IYYR Persicaria thunbergii O O
FAALZRY Reynoutria sachalinensis O | O Ol O O]l 0] 0O ®)
B R AN Rumex acetosella O]l 0] O 0|00
) ZAF D Rumex longifolius O
=Y ) XX Y Rumex obtusifolius O] O] O O] O] OO
F5Fva FTUHEIIF T Cerastium glomeratum
NN A Cerastium holosteoides var. angustifolium ©)
FAY~vT7 A7 Moehringia lateriflora O]l O| O
~vaAfL e/ v Silene alba ©]
) TA% Stellaria alsine var. undulata O] 0 ®) o
TG A AT Stellaria fenzlii O O ] O
YA AT Stellaria radians ©]
FURT Y I au= Actaea asiatica @]
EAALFH Anemone debilis OO ©]
=yrvy Anemone flaccida ©]
Y ) VauFxr Caltha palustris var. barthei O O ®) ®)
VI vayw Cimicifuga simplex O
N FURTS Ranunculus repens O O O
AF A ATRE Caulophyllum robustum O
~HAE Wy Actinidia arguta O ©]
SYvvAAE Actinidia kolomikta @) ©]
XUV VY | A RXU VY Hypericum erectum O]l O| O O O
T77) INTNF T Arabis stelleri var. japonica O
F X Capsella bursa-pastoris O
aruryy Cardamine leucantha O ©] ©]
Y~ 2R NS Cardamine scutata O O ©) ©)
YUY Cardamine yezoensis O
Rl A Iy IYNRRU LYY Hylotelephium verticillatum O
A X2 AVY Chrysosplenium grayanum O O
Hydrangea paniculata O | O O O] 0O ®)
Hydrangea petiolaris O]l O | O O O] 0O ®)
hizophragma hydr de O | O O | O ©]
NT Agrimonia japonica O O O | O O] 0O
Y~7Fav~ Aruncus dioicus var. tenuifolius O O O
F=v VY Filipendula kamtschatica O | O O O]l 0|0 O] O
FAHEAL Yy Geum aleppicum O
HTT KNFEA 2V Y |Geum macrophyllum var. sachalinense O Ol O ®)
BN A Prunus sargentii O O
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SNHEFR B bl F4 No. 1{No. 2[No. 3| No. 4 ’ﬁ%% b c d e f g
TP Ay /A FF Rubus 1d: leatissi] concoll Ol O O]O0]O0]l]O]l]0O]|O
HerHEY FUvuAFa Rubus parvifolius e}
P IEREY F AR > a U vEa vy Sanguisorba tenuifolia ®)
[ S TAX T Sorbus alnifolia O
FF =R Sorbus commixta ©) O | O O | O
< A ATGHFTwdYL Medicago sativa @]
TR AT Trifolium pratense Ol O] O] O OlO0O]O0O]|]O|O]| O
vay Ay Trifolium repens Ol O] O] O O]l]0]0O0]0O0]|]0O0] O
YVT VIR Vicia amoena O
oy y g )vaga Geranium thunbergii O]l O | O
Ihv EAY4 Phellodendron amurense O O Ol O] O] O
PR Skimmia japonicaintermedia repens O
ULy VR Rhus ambigua O | O @)
Ve Er e ad Acer mono var. glabrum ©) O ©]
T ALY Acer mono var. mayrii O O
VYTRYY  |FVY TR Impatiens noli-tangere O O O
EF )X P Ilex rugosa var. hondoensis O
=% pXava FEuonymus oxyphyllus O O O
3 Euonymus sieboldianus
TRy Y~7 K Vitis coignetiae O O | O
Dy ) Tilia japonica ©)
A FANRBFYRAIV | Viola kamtschadalorum ©]
FAEFYRAI L Viola kusanoana O]l O] O] O O]O0]O0]l]O]l]0O]|O
I¥vAIL Viola selkirkii [©) ©]
TJAVIY~vAIL Viola selkirkii £ variegata ©) ©]
VARRAI L Viola verecunda O] O ©] ©]
THAIL Viola verecunda var. semilunaris O
T IR Yr¥7 Epilobium angustifolium O
T AN Epilobium pyrricholophum O O
A= AL s Oenothera biennis O] O O O ©]
NS I A% Cornus controversa O O 1 O
v a¥x avr7rI Acanthopanax sciadophylloides O
R Aralia cordata O| O O O]l O] O O
27 )% Aralia elata ®) ®)
BRYER) Kalopanax pictus ] O | O
) FA AN Fay Angelica genuflexa Ol O O O ®)
x> Angelica ursina Ol O] O] O O]l 0]0O0]0O0]0O0] O
R4 Anthriscus sylvestris O O ®)
U Cryptotaenia japonica ©)
FA N F TR Heracleum dulce O ©) ®) ©]
) Oenanthe javanica ©) ®)
Yr=rvr Osmorhiza aristata ©]
i) T A YFHE Fraxinus mandshurica var. japonica O O O O O
[ SR LY /A RH Ligustrum tschonoskii £, glabrescens O
MAHERY |V Ry YLy Ry Tripterospermum japonicum ol o @)
G [T Hax Ve % VA Asperula odorata @)
=Y ) AVNRNT T Galium kamtschaticum O @)
HAINTT Galium mollugo O
RV R AYNKYT T |Galium trifidum var. brevipedunculatum Ol O] O O
v ¥~ by Clinopodium sachalinense O O O] 0] 0] O
FRYayy Lamium barbatum ®) @)
PACES Lycopus lucidus @]
BV A=E 3 Lycopus uniflorus O O O
7R Prunella vulgaris subsp. asiatica O
T )T | =V TF Veronica americana ©]
I HA VY Veronicastrum sibiricum var. yezoense O
FA = ANz Plantago asiatica Ol O] O O] 0] 0] O
NT ANz Plantago lanceolata Ol O | O O]l O0]O0]O]O] O
AL TAT TV =U ka2 Sambucus racemosa subsp. kamtschatica O] O ©) O] O0O]|O0O]l]O]0O]|O
FAIA X Viburnum furcatum ©) ®)
YR Viburnum wrightii ©)
voTr Iy vy Iy Adoxa moschatellina O | O O O O]l O | O] O
X¥a v Y=V Codonopsis lanceolata O
INT T Codonopsis ussuriensis O
B=FXay Peracarpa carnosa var. circaeoides O O O O]l O | O
*7 Yz Anaphalis margaritacea @) O]l O] O [®)
FFaEX Artemisia montana O|lO]|]O] O] O O] O0O|O0O]l]O0O]l]0O]|O
BN Aster glehnii O]l O] O ©) O] O0O|O0O]|]0O]| O
agPrxs Aster novi-belgii O O O O O
NE=1yE 3] Cacalia auriculata var. kamtschatica O O O O
ATAw Yy Cacalia hastata subsp. orientalis var. orientalis O O O] 0] 0] O
TIUAXY Chrysanthemum leucanthemum O
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g e B ki 2 No. 1| No. 2| No. 3|No. 4 ’ﬁ;“;% a b c d e £ g h
fimgiiLy) *7 FwTHI Cirsium kamtschaticum O]l 0| O oOlo | O O]l O | O] O] O
[ SR LY LAV atr Erigeron annuus O O Ol O O O
WL Svsca Ry Eupatorium chinense subsp. sachali oo O olo
EEii:l T YFFFas Y Gnaphalium sylvaticum e o)
ay ) B RR Hieracium aurantiacum O] O oOjJ]olJ]ojoflojlo]O|l O] O
YFFH KRR Hieracium umbellatum ©]
7 Hypochoeris radicata O] O ©) ®) O 1O
Y7 T2 Lapsana humilis O
TXETX Petasites japonicus var. giganteus oOlo]J]O]J]O|lO]lO]O|O]O]O|O]| O
a Y Picris hieracioides var. glabrescens Ol O] O O | O O]l 0100
FHA T Rudbeckia laciniata O O] O
FHNARFZTHFI Saussurea riederi var. yezoensis @]
NI Senecio cannabifolius ololo|j]OoOlOjJO|lO]O]l]OJO|]0O| O
AT OEF T Solidago gigantea var. leiophylla ©) ©]
TX¥/IXV VY Solidago virgaurea var. asiatica oOlo]J]O]J]O|lO]l]O]O|O]O]O|O]| O
A I X RER Taraxacum officinale O]l O0]O] O O] 00|00 O]O
ji=a ity EN)) Favdy=r=7 Allium victorialis var. platyphyllum O O O O O
SRt/ AFXRT Y Hosta sieboldii var. rectifolia O O ©)
IR F ARy Lilium cordatum var. glehnii ©) ©) O] O] O] 0O
Ty ARl Lilium maculatum subsp. dauricum O
AN Maianthemum dilatatum ®) ®) O 1O ©)
I N 3R | Paris verticillata O
E A XA Polygonatum humile O
*%47~ Kan Polygonatum odoratum var. maximowiczii Ol O O O] O ®)
FHRF ) = v A Y | Trillium kamtschaticum O]l O| O olojo|O| O] O O| O
T LAV Trillium smallii @]
INA AT Veratrum grandiflorum O | O O O| O
=AY AA T Narcissus tazetta var. chinensis O
7Y A b A4 UX XA |Tritonia crocosmaeflora O
S Y A Juncus effusus var. decipiens O| O O O O
e axXh s Agrostis alba O | O ®]
T X R Agrostis scabra @)
VI Anthoxanthum odoratum O|lO]|]O] O] O O] O] 0O O] O
Y~7 U Calamagrostis epigeios O
X)) A Calamagrostis hakonensis O
AT )HFY YA Calamagrostis langsdortfii Ol O] O O] O
HEHY Dactylis glomerata OlO]J]O]O|O]J]O]O|O]O]O|O]| O
=7 Festuca arundinacea ®)
NADY MRV H T Festuca heterophylla ©) ®)
)T Festuca ovina @] @] @] O
w2 ) 7 | Festuca pratensis @]
ayRy Hierochloe bungeana O O
R LF Lolium perenne O
A AK Miscanthus sinensis @)
sHay Phalaris arundinacea O|lO0[O0O]O0O]O0O]l]O]O]O]O]l]O|JO|O]O
FATOHTY Phleum pratense O | O
EPZ Phragmites australis O] O] O O] O ®) O] O
ARA) AAET Poa annua O 10O ©]
F AT Poa pratensis O O] O O] 0O O] O
FAARXRX ) J1 2T | Poa trivialis @)
F =Y Sasa kurilensis ®) O]0] 0
7 <A Sasa senanensis O|lO0[O0O]|O0O]O0O]l]O|]O]O|O]O0O ©]
NA R auyfF Torreyochloa viridis O
B+ A E S AR ay Lysichiton camtschatcense @] @] @] @] O O
Py Symplocarpus fotidus var. latissimus Ol O] O O] O O | O
XYV Ty | TARS Carex breviculmis O] 0 o1 O ©) O 10O
F ¥ RS Carex caryophyllea var. microtricha ]
S AH Carex dispalata O| O Ol O O
Er— K24 Carex fedia var. miyabei O | O O]l 0| O
Fo ) ARG Carex foliosissima ®)
ISR=A ¥ Carex insaniae ®)
VN = Carex pilosa [®)
AT A Carex rhynchophysa O O O] O O O] O
R Carex sadoensis ®) @)
TTITNHY Scirpus wichurae O| O O
Fv AT Cremastra appendiculata O
JERF R Gymnadenia camtschatica O
NIHFRY Orchis aristata ®) ®) O ©)
ayA7 v Oreorchis patens O | O
S xR Platanthera chorisiana O 010|100
fill % Ha 65 | 116 [ 53 | 23 | 67 | 56 | 44 61 84 | 92 | 71 89 | 21
@ it 58F}214%
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MR OEE R A OGN L, GERTHFICERTLIHLOTIER2WnEEZLND,

DEXY, RE=2V 7R GITER THEISER T 20 OKEB( LIRS T,
FARO E B &K TFEFEZRLT X TOONMERIZBWTEE & LRELAEICHES L
722 Emn, BEICKT HRELE/INBIZCT A7 0OHENH03I124ThilTWn 5 LS i
776

RIM. 2. 3—7 ERIZEBEFLEIEDLR

No. 1 No. 2

HH HA TR 14 4EEE T 15 R Tk 14 4R T 15 4RI

=23 k= FE HFE FhE HFE FhE FF =2 s

— 6.7 6.9 6.8 7.2 6.3 6.4 6.6 6.7 6.7 6.4
ol (C)* | 14a.1) | 14.7) | L.1) | (25.3) | (21.3) | (13.7) (12.4) | (25.7) | (25.7) | (21.2)
SS mg/1 10 2 3 4 13 69 37 4 8 28
DO mg/1 9.6 8.4 10. 4 10.7 10. 1 7.3 6.1 9.9 8.1 8.8
BOD mg/1 0.9 0.6 0.8 <0.5 <0.5 1.3 6.7 1.0 0.5 2.4
R T # R Ptk # R # Ptk

w0 —[IHAZR L, (O 3okl 2R
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20 F
0
No. 1 No. 2
(mg/1) WAFma#E R (DO)
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10 F
R -
6 -
4 -
2
0 . . . . . . . . .
Eéhk/‘ Ea= |§ |ﬁ<§ Eéh)(é §$|§$|ﬁ<§
H14 H15 H14 H15
No. 1 No. 2
WA ZE R # (BOD)
(mg/1)
10
8 -
6 -
4 -
2 -
o 1, mm [, .
E*h)(% %*|E*|ﬂ<* E*LFX* RE|EZ= |
H14 H15 H14
No. 1 No. 2

HIO. 2. 3—2 <HAEHER

—132—



2. 4 TVYHUIaoOL
2. 4. 1 REHE

(1) &

FRAR CER164E 5 H21 H ) 12, EEMOREHIE & U CERELM AL S B
ATy Py a vy FOIIZONT, ZOROERRNEZMER L., REHEOZR
ERERTHZ LR HNE LTIAEETT o7,

(2) FHEFHIE
B D LK 2RI, X EE2HWT, =YY%y a v OIS D
7~

(3) FAAEEMMA

AL B IZLL IO RT B TH D,
BZ= YR58 H26H

K2 SEREIGEEL10H 8 H
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2. 4. 2

%

REHR

(1) BaEsCORI
BHRSE D 1B O IRPUTRTT. 2.
BRI TH D EFICIT
1L 5 ~10cm & 451

4 -1 TEBYVTHA,
L EZL U TKEIZ2. 0X2.0m FRE LD LTS 00, K
TRT-NTCUWN =z, F72, REEICITE S & ik U CKmiIES. 0X10. Om F2E

ThHY., KEH30em SR LT,
RO 2. 4—1 BELEDIKR
HA Eas 2 e
K& & 8.0 10. Om 2.0X2. Om 8.0 10. Om
K& (cm) =30 5~10 =30
Ki (°C) 12.3 18.2 9.6

(2

2) =V g 7 AR

E* X, 2F4.0cm BREOZ Vv a U OMAENKER ST, IEKITEARSEIZ
B, R HLER N L TV D Z L0 bSO IEREZMEIR S O if%&

#otﬁ ZERTTL IEICHENHEIN, /-, BHTLZEWMER SN, ZOZ L
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MEICIX, =V a vy AR I N o T, KR OKED A 28 U TR
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i B ORI BRI LT & 1335 28, —BICARIL, BE i3tk e 720 b
B 255, KIBEOKWE Z AT EDE AT L, KEICIL, ¥ EMTHBEN O TE L
EERFHEITER Lo, AMPHER SN o722 8 h . BAEEIRIT Tl Bk L7 mTHE
HEREWNEEZBND,
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4 — 2125”77,
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2. 5. 2 HEHR
( 1 ) ﬂﬂﬁﬂﬁlnx@ﬁiﬁ
FLIRERHOMSORGIZRIT. 2. 5—1233TEB80THY, EEL L THKEIZR
ENEI L TV,
RIM. 2. 5—1 FHAEMHADIKER
oS ORI
AN i
JIHE () K& (m) Pk (m/s) e (m*/s)
S 0.5~1.2 0.1~0.5 0.1~0.2 0. 005
T 0.5~3.0 0.1~1.0 0.1~0.8 0. 170

(2) HBFEDOMRRIRIL

Teai il L FEEIIEIL. 2. 5— 212 R-TEBYTHS,

BZEIZIL, YYAUTFTXRRAFTYY A, PIrRT AR, Y~ A, a7 4 K
vavRlrzr s FNray, NMUAB=Y NIa, AVIRANT U KEICIE ERRAHEIC
Mz Y7 T~ AR S, ﬁ556ﬂ7ﬁ#%ménto

FATI R D LK IEPELS WM DMEA L TWABEITCAFT Y Y A, 727 RYaw, =
Mg, NFATHE, EEMTOMDOIEATT A~ A, ¥Y~A, =V UTA %, HEEH
DOWTY 7 T~ AN S NI,

BEBIOKFICHE L-AEEZZNENEENL. 2. 5—1~2Z7R7,

i’E]]I 2. 5 -2 @\iﬁﬁﬁmb\*i %—_

TE A%
H ® fil g
2 ies
YYRATFF| ¥V ATFF| AFFUR Lethenteron reissneri 6 6
By A4 T A A Salvelinus leucomaenis leucomaenis 1 1
Y~2A (V27 F~R)| Oncorhynchus masou masou 14 14 (1) *
aq aA = rA Tribolodon ezoe 13 16
R 77 RYay Noemacheilus barbatulus toni 3 1
Ny [y =y k4 Pungitius tymensis 7 8
= A INFTI T Cottus nozawae 4 3
MRS 5H6F 7

*0 () WIZH 7 7~ 20 %2R
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2. 6. 2 HEHER
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