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TS AP AL SrEolETAlIA 1983 AE Al ool XE AMds A Hx=E dXsPeH, A&
T F oA FHE WAV S TS Atk olF 20Aae FHEoE AMdE Sl AEh AdFRAIG AX]F
Ao, Ymx] 787ld= AsH AX]9 BAgle] A= & FAL B2 19803~1990 T JHEE oM,
839NAe AR 20 o F AstE Aldelth WAMY ALl A4 BT dubEoZ WA 35m, A% 10m oujelH
FEYGFHLE 65mm THLE 30m7HA] AFst & PVC J5AE AAser, J4g EE 9287 AR|FH Aok M54
ANAEF s Te] 014 Age 10~1,200 mo|w, AT 2,000~10,000 m¥/day ©th. HARY J44e /Mas B -3t
s Aol o3t FERl dF To2, FH4o] 1Aste] g8o] AslEe EAF0] Utk B AeAs 30de) AsE
AR AR e diste] A AAEE A, FEAE 2 TVESS AAEk] SEAIE o3t £33
I A A IS BT $EAHSE BUFHS 67% ZTFIeH, TVASAS JFEEN 7leE 3
# 2Eg 9] 28] (Clogging) =7 Ag AL Felsloi). B A7AaxE &8sto] Wby A5Ad g RUEHg S5
TE NS B, T AR S B WAMY 9] A&TEES o8-S ER T F S Ao=E AlEH.
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Radial collector wells (RCWs) have been managed by Korea Rural Community Corporation (KRC) since 1983, installing 98
wells for agriculture in rural area over the country. Among them, 20 wells were installed upstream of 5 subsurface dams and the
remaining were installed regardless of the subsurface dam. Most of RCWs have been developed in 1980s and 1990s, and 83 wells
have been passed more than 20 years after construction. The number of horizontal arms for RCWs varies from 9 to 28, with
length and diameter being 10~30 m and 65 mm, respectively. The central caisson with an inner diameter of 3.5 m was commonly
constructed to a depth of 10 m. The maximum pumping rates in RCWs, which are located at distances of 10 to 1,200 m from the
river, are 2,000~10,000 m*/day. RCW has a fundamental problem that reduced pumping capacity and degraded well efficiency,
due to the physical and chemical clogging. From the feasibility test for improving RCW performance, specific capacity increased
to 67% after rehabilitation. TV logging for RCW horizontal arm shows that near the caisson is more severe clogging. From the
results of this study, KRC has established the guidebook for monitoring and improving well efficiency through physical/chemical
treatment, well logging, and hydraulic tests and managed RCWs periodically with its rehabilitation methods.
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JE&TE o83l Aol FTlslkE FAlOl AUrt.

20154 FJAINHIARG] SAIA R mEd A =
W2 933,615ha & F 81%2! 752,616.6 ha7} sre]go|H,
INAIAL 70,1387] 40t AV AINHAL A of
80%E ATA] B FrgS olgske W, oF 20%= FHY
Hu Aahe AlS o]&ste ZoF UEITHMAFRA
and KRC, 2015a)(Table 1).
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Table 1. Irrigation facilities and the associated area of paddy fields in S. Korea.

L . No. of facility Irrigated paddy field area

Irrigation facilities - - :
Ratio (%) (unit: ha) Ratio (%)

Total 70,138 100.00 752,616.6 100.00
Reservoir 17,400 24.81 440,481.0 58.53
Pumping station 6,766 9.65 165,719.6 22.02
Pumping and drainage station 124 0.18 27,367.4 3.64
Drainage station 1,000 1.43 344.0 0.05
Weir 18,098 25.80 65,782.1 8.74
Infiltration gallery 2,667 3.80 7,722.7 1.03
Tube well 24,083 34.34 40,396.5 5.37
Other facilities - - 4,802.3 0.64
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Table 2. Number of redial collector wells (RCWs) by installation period.

Period Until 1985 1986~1990 1991~1995 1996~2000 After 2001 Total
No. of RCWs 9 43 14 1 98
Table 3. Agricultural subsurface dams in S. Korea
lan Namsong Okseong Gocheon Uil

Location Gyeongbuk Sangju | Gyeongbuk Pohang| Chungnam Gongju | Jeonbuk Jeongeup | Jeonbuk Jeongeup
Construction Type SGR* concrete JSp** Microcement reif;ﬁiit:m Compacted clay
Length of dam wall (m)| 230 (194+36) 89 482 192 778
No. of RCWs 4 4 4 5 3
Pumping rate (m’/day) 24,000 27,000 27,900 25,110 18,200
Installation year 1983 1986 1986 1986 1986
*SGR: space grouting rocket system
**JSP: jumbo special pattern method
Table 4. Classification of soil texture distribution over RCWs installation sites
Classification of soil texture distribution| Loamy sand Sandy loam Loam Silt loam Silt clay loam

No. of sites 2 50 17 26 3
BAue) selol s ABE, 494 B F 47 45 £ 28molth FE Ade] Y4He YA 2E 10m
S B AL FoITh 58 ARG BT AA £ ool NS, FE A 1742 F 14027F 200m
WUAE HHOo2 1988k o] Fofl= Aol W] (syphon)2] ojufel] fA|gHt. AFYE A ML 50704 F 100m o7}
Hrs 7idsled 712e] 3 ool visl vhke] At 3R ) 1.2kmoll fAIek= AR Qe mIARE G
N

S Ao, 259 o AkE dAls Ate] AT
2 Qlste] T80 Bol Askd Aol

A AP A58 oA T 2004 wHEeE
AE e Astl FRAG AR EHJeH, vpA] 780
2 Ask Axep #Aglel AR EATHMAFRA,
1996)(Table 3).
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A7) Slaide A ARG A8l = A B3t

Hom 24 o|& 4ol Lasih
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WAME Aol AXE Ao REEALLS FAAE
(loamy sand) 2704, A E(sand loam) 50702, YE
(loam) 17714, PIAFEFE(silt loam) 26704, PIAME A SE
(silt clay loam) 37]40]th. RIARAAFE A of] HAH W
AVE JEA Diae ANESER Qlsto] ARR-sEA] 4oL Q)
tH(Table 4).
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E AGL 26704 F 100m o7} 14714019, 71 He]
o $IAskE AAZIA AZlE 596 molth, mIAFEA R
2] FHFAL 350~750 mol| $1=1EHCHFig. 1).
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2 10m oW}l RHH, AR FE A 92 400~600 m=
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= o] =2 Aoz AdEt(Fig 2).
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Fig. 1. Soil texture distribution at RCWs with distance from the river: (a) box plot and (b) histogram.
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Fig 5. Time-drawdown and recovery curves before and after water jet method.
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Table 6. Specific capacity changes with mechanical rehabilitation using water jet method

. Depth to water (m) Drawdown Pumping rate Specific capacity Improvement
Description - - 3d 3/day/ %
Pumping start Pumping stop (m) (m*/day) (m’/day/m) (%)
Before 3.90 8.62 4.72 6,216 1,317
After 4.61 7.96 3.35 6,216 1,856 141

Table 7. Compared specific capacity change with 40 minutes after pumping test

Description | Drawdown (m/40min) | Pumping rate (m>/40min) | Specific capacity (m>/40min/m) Improvement (%)
Before 472 173 36.65
After 2.82 173 61.35 167

Application

139 m

Prior to

rehabilitation

After air surging

After high pressure

water jet

K

Fig. 6. Comparison results of TV logging for a horizontal arm in RCW before and after mechanical rehabilitation.
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