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Ecological reclamation and restoration of abandoned coal mine in the United

States
ZHANG Chengliang1 23 ,B. Larry L

1 Environmental Protection Research Institute of Light Industry ,Beiijng 100089, China
2 Shanxi Forestry Academy, Taiyuan 030012, China
3 University of California, Riverside CA 92521-0124, USA

Abstract; On the basis of field visits of the ecological reclamation projects in the United States abandoned coal mine, along
with the relevant literature, we reviewed the current practices in the United States on their management, funding usage, and
the technical route of the ecological reclamation and restoration of mine waste. Engineering measures of ecological
restoration for abandoned coal mine were described with several examples. A new idea named " Geomorphic Reclamation"
was introduced as a fundamental shift in the current theory and practice of ecological restoration of mining sites, which is an
integrated approach, learning from Nature, along with the combination of geomorphic, topological, soil, ecological,
hydrologic and climate/weather conditions, for the planning, design and implication of ecological reclamation and
restoration. We address the potential of Geomorphic Reclamation in China and outline how such positive and potentially far-

reaching impact approach can be used in Chinese mining restoration and management.
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P r= 5 R 7= 4k ( the Mining and Minerals Division) o " P= b5 AE 50K 5 43 IR i B BB A HINVAE
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5 BEVEFHARRE =6
5.1 BERFAHERY ARSI
5.1.1  JiHMEN

R YRR TR H TR 2 M KT R, AT A0 2805 HAB R S ot AT A7 FURI A &+ 0 P
T S5 P BFG 2 3 AR EIRAR DI SR FHAE S AR 2 KoK . H HIB S8 P BT — SR P AT 1L A 25 A
F -The Sugarite Gob Pile Reclamation Projects (1999—2006)

I B XA T3 88 V8 BN 2218 FE AR LS Raton #1AY Gugarite Canyon Coal Camp, W TR 1880 4F-
7 2= NTF2R 1912 SETFAR R MBI R 1941 AEILAAS P BT 109 AR 73 BN P B 1 OB, E AT a0 2 14 22 4 i [
Ji , ERTAE Ry 85 VU B A — A B el i AR R, XA 3 AR BVEERT A HE, 1999 4 FF it
(12 AHEFTA SR, BRTYI UG, B0 546 3 AT ARSI E

IR A LIRS RTRERT A AR pH (B0 5. 8, T PEER (EC) 4. 54 mmhos/cm , #HI I EE(SAR) 24, 70
WRERE 33% M0HD 27% KL 40% , T SEBTHIRN EE, SR N KA R MEERIA 4m MBI

BT A7 L A= 2K B F BR 2 < SO K BRI K BRI 5 OR4P KA 152 S0 MIRRERT A7 1L 5 B AR AT A7 1L R
BEMR 1 fe T .
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HE R (181 1) AP RCE AR b X T TR AR 20 8 55 AR H, IR 228 B aa e v SR A KA i A A
A, A K LR A YE (K 2) .

B1 EREEEE

Fig. 1 Straw bale terrace test installation

B2 E£MEEE

Fig. 2 Hedge layer construction

PR LN IR T R R (18] 3) |, SR OB AR T 5 0 45 R ST Z K26 (18 4) | FF IR R[]
SE EBEEFE TR . AT LA 5 il LA A2 5y s n] DU IR AR B2 B MR

B3 iRLBiPE B4 KEE
Fig.3 Coconut coir roll for Slope protection Fig.4 Horizontal bar of coconut coir roll
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el B A S IR ) [ A AR B

H5 R R AR A A T8 I R e AR PR A4S OB 7R R I N BB TR YD B4 o 42 Tk v BHLLE R0, A
IR G RE R, KRR AR TS I (& 8 ) JEAR G Ay - i MR} R S5t i 7 S A

A T Y b R (8] 9) W LA AR S R . HEK RGEAS KR e F A B i O A
TR (K 10) , A2 R I AR 3240
5.1.3  HufEAER R

ZIEAT A (2 LA BIR R, AR B BN B bR (BB AF7E—SE 8, [n) 2 — | W4k o, 7E AT A T
TERL T 2—3em M 55)2 , P 552060 033 1 26 9 2 A AR KAE T (B AR KRR - Wi i TR E
K, 10, R 5 A FT AR 7 A AR, Lt bR T AR, BT A ME R e, A
A METR R T BN AR EfE A 18], O — 20 ) R TRE 2% &b 5, a0t 1 S B 3%
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MR AW37.5 J1570, P, BURER IR = R i B 30 76 B

5 WEEEEmE BEl6 #HIETEMA, HIE#—H T
Fig.5 Branch packing of gullies Fig.6 Preventing further sapping

B7 #EERDVNESR B8 MAMEHMERETHMRTE
Fig.7 Sediment Control Logs Fig.8 Amendment of Gob Soils

B9 HE=EBE B 10 FHEHOKRSE
Fig.9 High pressure spraying in slope Fig.10 Flexible drainage system
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11 1999 FiRIEATHESR 122001 EREHR
Fig.11 The effect of ecological restoration on 1999 Fig.12 The effect of ecological restoration on 2001
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i H XA F 387 8 75 57 M P46 d8 F Farminton B La
Plata mine #£#", La Plata #£4" F 4 ER 5 KR A
H] WA FLH ( BHP Billiton ) 287, 2001 4F8 X [ 548

EHEUCR Ik AR A BB SR A E13 2006 EREHNR
Wi H TR B bRk . HEK B W R R TR AR Vi K- # Fig.13 The effect of ecological restoration on 2006
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WGBS 1] At 28k A | 28 B RS AR AR . 2004 @%ll’\]ﬂl%‘ﬁ( U. S. Department of Interior
National ) [a] Himii & T 2 NERBE KK “2004 Excellence in Surface Coal Mining & Reclamation National
Award” F1“2004 The Best of the Best Award” "’
5.2.2 ik ARAESBERMIEE

F A BB 7 X I EAASE AL G & B AR S R — AT B T 1 A B AR — ik
ARABB R,

LG i S A (18] 14) — 2 “ KP RSB S E , AR BB R AN TR RIRZ B 5 5
W5 AN K AR ROR AN 5 B I N304, SR AR

FI 98 R FH—Fh e il A SR E B R i AR B E BE MR . Geomorphic 4% IR — i i v 3 SCEA ¢
S MR B MR (R LS PR AR SR B i) 2 B B T SRy ¢ AR BE A
IR PRBLAN L, Hoh Reclamation W SC— BN “ S B T BAE b Ch B B R IR, A 2 DA HE H 4
RN BT TR N A AT . 256 e SOy 7 T2 8 S S BR A N 28 B “r R, o L0 < i A 4K
RBBEE” . HEEARNRR B 38 R, Al KSR I Mg Ko A5 USSR AT
TEAN T ANy A i Bl B, AT USHUEOR BT —FP il A SR R S N TAB SRR I 4% i i
AL TR — Pl A SR E i (B 15) o B JR B9 505 Jal S A B , e R R K iR e 2 R R IR R
KA RS HiE Y RS R A RSB A IS K - AR R 23 B
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AR, M T BT £ 7K SR R 5 P S K IO T sk A B O TR K A RN R MBS A S R SE e

5 ELIRAEDY, TS TR W R

B 14 fE5 894K (Nicholas Bugosh %)

Fig. 14 The traditional mode of ecological restoration

(Photo from Nicholas Bugosh)

5.2.3 “INkARAESBEL RN

“Ufigk AR AE BB E R I E BN — DS
PUA SR, U HIE I Mg oK A% M NS A SR
FEE AKEE HAR N TR AR S B E LR (E 16)

M AARAESBE R R,

(1) B ek 2 22 R G B N R, T
BLALL A SE e R AR XA R B KA TR AR R, LI
WIS A SR 1

(2) I —4H7E GPS ¥l T BHE - A% B AR T
BMHIE  WHME R X GE TR P RS AR TR
SNy FZ T A

(3) HIE AP SE WS B HEK IR IE . R AR
V224 1A R 110 B2 7K T TR U £7%) TR 2 G, A8 0 2 PR A B

B 15  #rA9#E L (Nicholas Bugosh %)
Fig.15 The new mode of ecological restoration ( Photo from

Nicholas Bugosh)

Bl 16 “IfiikBAERMBEEE"BR (Mickey Ginn, SJCC %)
Fig.16 The effect of Geomorphic Reclamation ( Photo by Mickey
Ginn, SJCC)

278 BT i T B AR AR S R D AR A AR R L E R R O
(4) MR TIB TAESE UG , WU T — 15 1N i S8 T A LA e 0 e BRI, SR o A BT A

PR R L L

(5) 5 HufE 8 B Pt s ) £ BRIFCTEAE HE /K B T8 75 5 vkl ) 3t B
(6) 7E—L84 F T 27 £ S S DX A BRI /X (B 17) 5
(7) AR £ T RIEN R A IR R 0 A DX 14 3K 2%, T A A A KA B

(8) H&Fh , HEATHI B IR &
() IEFE S TR (K 18)
(10) F24 AR PESLBRAE DL TR

i H L, 3K S REAER A, £ SAE 2005 4% T 100a — B Y[R , 75 F] NPDES
SRARUE B /K IEAE 2006 4F 7 A 42T 200 44— Z W AR 50, HAR phak B 5 8 0 R 490 30 X 4

AHIE
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B 17 AHREBIGIEIR
Fig.17 Cave piled by stones

18 FEES
Fig.18 Hay covering
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7 IME AT
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THA RSB AR 2

(3) FRMESAR AN B 1 A SRR AR AR TEAE ST ZE PR A I & Rl it

(4) LA RINE RIHUE T 22, 3 a3 R 9™

(5) TNBIELRE A A T2 388 0115 5B 5% A B ATUAM A3 A 48 T 42 52 Wil T oo AR 8 OR I AN 22 5 HE
L3N

(6) Gyt sh i, ey fii iz fe /M B A 70 SR T A9 HE O 7 25 R B TR L R BT < Uil
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6 “IMEBARETEER"NET
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