
Groundwater Application Review Summary Form 

Application # G- /'['1'1 ( 

GW Reviewer /1'1t Tftefr·vLt:L_ Date Review Completed: \l"""'l Y :J.- ?,- ;;).€) ( 1-

Summary of GW Availability and Injury Review: 

[ ] Groundwater for the proposed use is either over appropriated, will not likely be available in the 

amounts requested without injury to prior water rights, OR will not likely be available within the 

capacity of the groundwater resource per Section B of the attached review form. 

Summary of Potential for Substantial Interference Review: 

~ere is the potential for substantial interference per Section C of the attached review form. 

Summary of Well Construction Assessment: 

[ ] The well does not appear to meet current well construction standards per Section D of the attached · 
. I I 

review form. Route through Well Construction and Compliance Section. 

This is only a summary. Documentation is attached and should be read thoroughly to understand the 

basis for determinations and for cond}tions that may be necessary for a permit (if one is issued). I 

Version : 3/30/17 
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WATER RESOURCES DEPARTMENT 
~ 

MEMO Jvl 'I ')-?- ,20 r:r 
Application G-__,_/..::..~-<f_'f,_,_( ___ _ 

FROM: GW=~~f'v1__;,__·~f11----'-=-o-~ ___ ~_ ' . 
(Reviewer's Name) 

SUBJECT: Scenic Waterway Interference Evaluation 

)3( YES 
The source of appropriation is within or above a Scenic Waterway 

0 NO 

~YES 

0 NO 

,. 

Use the Scenic Waterway condition (Condition 7J) 
. "'l' 

0 Per ORS 390.835, the Groundwater Section is able 
interference with surface water that contributes to 

I 

to calculate ground water 
a Scenic Waterway. The 

- f calculated inte_rference is distributed below. 

.; itf 

¥ Per ORS 390.835, the Groundwater Section is unable to calculate ground water 
interference with surface water that contributes to a scenic waterway; therefore, 
the Department is J nable to find that there is a preponderance of evid~nce 
that the proposed use will measurably reduce the surface water flows 
necessary to maintain the free-flowing character of a scenic waterway. 

DISTRIBUTION OF INTERFERENCE 
Calculate the percentage of consumptive use by month alldji.ll in the table below. If interference canllot be 
calculated, per criteria in 390.835, do not fill in the table but check the "unable" option above, thus 
infomiing Water Rights that the Department is unable to make a Preponderance of Evidence finding. 

Exercise of this permit is calculated to reduce monthly flows in Scenic 
Waterway by the following amounts expressed as a proportion of the consumptive use by 
which surface water flow is reduced. 



PUBLIC INTEREST REVIEW FOR GROUNDWATER APPLICATIONS 

TO: Water Rights Section 
FROM: Groundwater Section _______ ..!.M=>ic""'h"°a""el,_T"'"'h"'o~m=a ____________________ _ 

Reviewer's Name 

SUBJECT: Appl ication G- ~1 8~4~4~1 _____ _ Supersedes review of ________________ _ 
Date of Review(s) 

PUBLIC INTEREST PRESUMPTION; GROUNDWATER 
OAR 690-310-130 (1) The Department shall presume that a proposed groundwater use will ensure the preservation of the public 
welfare, safety and health as described in ORS 537.525. Department staff rev iew groundwater applications under OAR 690-310- 140 
to determine whether the presumption is established. OAR 690-310- 140 allows the proposed use be modified or condi tioned to meet 
the presumption criteria. This review is based upon available information and agency policies in place at the time of evaluation. 

A. GENERAL INFORMATION: Applicant 's Name: __ R~o~b~e_rt_a_n_d_J_a_n_et_B_o_th_w_el_l __ _ County: Jackson 

Al. Applicant(s) seek(s) 0.2 1 * cfs fro m _2~--- well (s) in the ----"'R.o..:o""">-=U=-=e ______________ Basin, 

Upper Rogue subbasi n 

A2. Proposed use ---~Ir~r""'i g""'a=t1~· o~n~(~1~6=.5~a=c~) ___ _ Seasonality: March 1 - October 3 1 (244 d) 

*The application li sts only "Max" for the requested rate and irrigation for the Proposed Use so this review assumes 1 /80 cfs x 16.5 
acres = 0.20 cfs as the requested rate 

A3 . Well and aq ui fer data (attach and number logs for existing wells ; mark proposed wells as such under logid): 

Well Logid 
Appl icant 's 

Proposed Aqu ifer* 
Proposed Location Location, metes and bounds , e.g. 

Well # Rate(cfs) (T/R-S QQ-Q) 2250' N, 1200' E fr NW cor S 36 
I JAC K 6 13 11 I bedrock 0.2 1 35S/02W- 12 SWSW 933'N, 177'EfromSWcor S 12 
2 PROP 2 none provided 0.2 1 35S/02W- 12 SWSW 585 ' N, 122 ' Efrom SWcor S 12 
3 

* Alluvi um, CRB , Bedrock 

Well Fi rst 
SWL SWL 

Well Seal Casing Liner Perforation s Well Draw 
Test 

Well Elev Water 
ft bi s Date 

Depth Interval Intervals Intervals Or Screens Yield Down 
Type 

ft msl ft bis (ft) ( ft) (ft) ( ft) (ft) (!lorn) (ft) 
I 1400 50 20 8/28/2012 100 0- 19 + 1-19 0- 100 0-100 40 A 
2 1400 50 20* ** 0-18** + 1-18** 

Use data fro m appli cation fo r proposed well s. 

A4. Comments: *Given the geology in the area, it is likely that Well #2 will encounter similar hydrogeologic conditions (e.g., 
First Water, SWL) as Well #1 
**The application provided no well construction in fo rmation fo r Well #2 so this review assumes minimum case and seal 
depths. Maxi mum Well Depth is conditioned below in Section B2 

AS. ~ Provisions of the Rogue COAR 690-5 15) Basin rules relative to the development, classification and/or 
management of groundwater hydraulicall y connected to surface water 0 are, or ~ are not, activated by th is application. 
(Not all basin rules contain such provisions.) 
Comments: ________________________________________ _ 

A6. 0 Well(s) # ___ _ _ ___ , ___ , tap(s) an aq ui fer limited by an administrati ve restriction. 

Name of administrative area:-----------------------------------
Comments: ________________________________________ _ 
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App licati on G-18441 Date: 7 /27/20 17 Page 

B. GROUNDWATER AVAILABILITY CONSIDERATIONS, OAR 690-310-130, 400-010, 410-0070 

B I. Based upon available data , the Department has determined that groundwater* for the proposed use: 

B2. 

a. D is over appropriated , ~ is not over appropriated , or D cannot be determined to be over appropriated during any 
period of the proposed use. * This finding is limited to the groundwater portion of the over-appropriatio n 
determination as prescribed in OAR 690-310-130; 

b. D will not or D will li kely be available in the amounts req uested without injury to prior water ri ghts. * This finding 
is limited to the groundwater portion of the injury determination as prescri bed in OAR 690-3 10- 130; 

c. D will not or D will likely to be avail ab le within the capac ity of the groundwater resource ; or 

d. ~ will, if properly conditioned, avoid injury to existing ground water rights or to the ground water resource: 
1. ~ T he permit should contain condition #(s) 7C (7-yr SWL); 7J (Scenic); Medium Water-use Reporting 
11 . ~ T he permit should be conditioned as indicated in item 2 below. 
111. D The permit should contain special condition(s) as indicated in item 3 below; 

a. ~ Condition to allow ground water production from no deeper than __ 2_0_0 _____ ft. below land surface; 

b. D Condition to allow ground water production from no shallower than _______ ft. below land sur face; 

c. D Condition to allow groundwater production onl y from the 
ground water reservoir between approximately ft. and ______________ ft. below 
land surface; 

d. D Well reconstruction is necessary to accomp li sh one or more of the above conditions. The problems that are likely 

2 

to occur with this use and without reconstructing are cited below. Without reconstruction , I recommend withhold ing 
issuance of the permit until evidence of well reconstructi on is fil ed with the Department and approved by the 
Groundwater Section. 

Describe injury -as related to water availabi lity- that is likely to occur without well reconstruction (interference w/ 
senior water rights, not within the capacity of the resource, etc) : 

B3. Groundwater availability remarks: There are several well s in the area of the proposed POA that have water-level data 
over the past decade. These data show a stable trend which implies that groundwater is not currentl y over-appropriated in the 
area. There are numerous permitted groundwater POAs scattered throughout the area of the proposed POAs (approx. 20 
within 1 mile, the nearest being just over 'A mile from Well #2) so there is potenti al fo r injury to ex isting permitted and thus 
conditions described in BI (d) are recommended on any permit that results from this review. 
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Application G- 1844 1 Date: 7 /27/20 17 Page 

C. GROUNDWATER/SURFACE WATER CONSIDERATIONS, OAR 690-09-040 

Cl . 690-09-040 (1): Evaluation of aqu ifer confinement: 

Well Aqui fer or Proposed Aqui fer Confined Unconfined 

1 Bedrock of Payne Cliffs Fm. ~ D 
2 Bedrock of Payne Cliffs Fm. ~ D 

Basis for aquifer confinement evaluation: The well log for the applicant's Well# 1 along with logs for the surrounding area 
and of similar depths typicall y report SWL above First Water indicating confi ned aquifer conditions. However, confinement in 
thi s aqui fer system is not the result of a low-permeability confinin g layer but rather is due to weathering of the near-surface 
bedrock. 

C2. 690-09-040 (2) (3): Evaluation o f di stance to, and hydraulic connection with , surface water sources. All well s located a 
horizontal di stance less than 14 mile fro m a sur face water source that produce water from an unconfined aqui fer shall be 
assumed to be hydraulically connected to the surface water source. Include in this table any streams located beyond one mi le 
that are evaluated fo r PSI. 

Potential fo r 

3 

GW SW Hydraulically 
SW Distance Subst. Interfer. 

Well Sur face Water Name Elev Elev Connected? 
# (ft) Assumed? 

ft msl ft ms! YES NO ASSUMED 
YES NO 

1 1 Constance Creek 1380 1300-1320 9900* ~ D D D ~ 
2 1 Constance Creek 1380 1300-1320 9800* ~ D D D ~ 
1 2 Snider Creekt 1380 1300-1400 6740 ~ D D D ~ 
2 2 Snider Creekt 1380 1300-1400 6800 ~ D D D ~ 

Basis for aquifer hydraulic connection evaluation: GW elevations are estimated to be above SW elevations suggesting that 
ground water is fl owing towards and di scharging to surface water; 
*Distance measured to Constance Creek is to the nearest point where the creek is assumed to be perennial based on aerial 
imagery and site visits: 
tAithough the proposed POAs are not within the Snider Creek watershed the basin di vide in thi s area is subdued and does not 
likely represent a prominent groundwater divide. 

Water Availability Basin the well(s) are located within: Rogue R >Pacific Ocean -AB Curry G at Gage 1435900 (ID#270) 
Water Availability Basin the well(s) are hydraulically connected to: Snider Cr > Rogue R - At Mouth (ID# 7 1626) 

C3a. 690-09-040 (4): Evaluation of stream impacts fo r each well that has been determined or assumed to be hydraulically 
connected and less than 1 mile from a surface water source. Limit eva luation to instream rights and minimum stream fl ows 
that are pertinent to that surface water source, and not lower SW sources to which the stream under evaluation is tributary. 
Compare the requested rate against the 1% of 80% natural fl ow fo r the pertinent Water Availability Basin (WAB ). If Q is not 
distributed by well , use full rate for each well. Any checked ~ box indicates the well is assumed to have the potential to cause 
PSI. 

In stream In stream 
Qw > 

80% Qw> 1% 
Interference 

Potential 
SW Well< Qw > Water Water Natural of 80% for Subst. 

Well 
# 1/.i mile? 5 cfs? Right Right Q 

1% 
Flow Natural 

@ 30 days 
Inter fe r. 

ID (cfs) 
ISWR? 

(cfs) Flow? 
(%) 

Assumed? 

D D D D D 
Comments: No hydraulically-connected surface water sources within l mile 

C3b. 690-09-040 (4): Evaluation of stream impacts by total appropriation fo r all well s determined or assumed to be hydraulically 
connected and less than 1 mile fro m a surface water source. Complete only if Q is distributed a mong wells. Otherwise same 
evaluation and limitations app ly as in C3a above. 

In stream Instream 
Qw > 

80% Qw> 1% 
Interference 

Potential 
SW Qw > Water Water Natural of 80% for Subst. 
# 5 cfs? Right Right Q 

1% 
Flow Natural 

@ 30 days 
Interfe r. 

ID (c fs) 
ISWR? 

(cfs) Flow? 
(%) 

Assumed? 

D D D D 
Comments: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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Application G- 1844 1 Date: 7 /27/2017 Page 

C4a. 690-09-040 (5): Estimated impacts on hydraulically connected surface water sources greater than one mile as a 
percentage of the proposed pumping rate. Lim it evaluation to the e ffects that wi ll occur up to one year after pumping begins. 
This table encompasses the considerati ons required by 09-040 (5)(a), (b), (c) and (d), which are not included on this form. Use 
additional sheets if calculated flows from more than one W AB are required. 

Non-Distributed Wells 
Well SW# Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 

1 I 2 0.1 % 1.2 % 3.4 % 6.2 % 9.1 % 12 % 15 % 17 % 20 % 21 % 21 % 20 % 
Well Q as CFS 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 

Interfe rence CFS < 0.01 < 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.04 0.04 0.04 0.04 

Distributed Wells 
Well SW# Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

I % % % % % % % % % % % % 
Well Q a' CFS 

Interfe rence CFS 

(A) = Total lnterf. < 0.01 < 0.01 0.01 0.01 0.02 0.03 0.03 0.03 0.04 0.04 0.04 0.04 
(B) = 80 % at.Q 8.40 17.2 12.4 8.61 4.44 2.07 1.23 1.04 0.94 0.90 1.01 4.33 

(C) =I % Nat. Q 0.08 0.17 0.12 0.09 0.04 0.02 0.01 0.01 0.01 0.01 0.01 0.04 

(D) = (A) > (C) ./ ./ ./ ./ ./ 

(E) = (A I B) x 100 <1 <1 <1 <1 <1 1 2 2 4 4 4 1 

(A)= total interference as CFS; (B) = WAB calculated natural flow at 80% exceed. as CFS ; (C) = I% of calcul ated natural flow at 80% exceed. as 
CFS ; (D) =highlight the checkmark for each month where (A) is greater than (C); (E) = total interference divided by 80% flow as percentage. 

Basis for impact evaluation: Impacts to surface waters were evaluated for the nearest well to the W AB with the smallest 
monthly fl ows (i.e. , maximum impacts), in thi s case Well #l to Snider Creek. Stream depletion was estimated using the Hunt 
(2003) stream-depletion model with aquifer parameters that are representative of a fractured bedrock aq uifer overlain by 
medium-to-coarse alluvial or weathered bedrock material. Model results are presented in Section E 

4 

C4b. 690-09-040 (5) (b) The potential to impair or detrimentally affect the public interest is to be determined by the Water 
Rights Section. 

CS. D If properly conditioned, the surface water source(s) can be adequately protected from interference, and/or groundwater use 
under this permit can be regulated if it is fou nd to substantiall y interfere with surface water: 

i. D The permit should contain condition #(s) _________________________ _ 
ii . D The permit should contain special condition(s) as indicated in "Remarks" below; 

C6. SW I GW Remarks and Conditions: The applicant ' s proposed POAs would be producing from an aq uifer that has been found 
to be hydraulically connected to surface waters Constance Creek and Snider Creek at di stances of> I mile. The estimated 
interference to stream flow (stream depleti on) was calc ulated to be> l % of one or more of the monthly 80%-exceedance natural 
flows so there is a preponderance of ev idence to require the Department to assume that the proposed use wi ll have the Potenti al 
for Substantial Interference with surface water. If the requested rate were reduced below 0.05 cfs (22 gal/min) then PSI would not 
be assumed for thi s review. 

References Used: 
Hunt, B. 2003. Unsteady Stream Depletion when Pumping from a Semiconfined Aquifer. Journal of Hydro logic Engineering. Vol 
8(1), pp 12-19 

Oregon Department of Geology and Mineral Industries, Geologic Map of Oregon . http://www.oregongeology.org/geolog icmap/ 

OWRD Well Log Database - Accessed 7/27120 17. 

Smith , J . G ., N. J. Page, M. G. Johnson, B. C. Moring, F. Gray. 1982. Preliminary Geologic Map of the Medford I by 2 Degree 
Quadrangle. Oregon and California. USGS Open-fil e Report 82-955 
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Application G-18441 Date: 7/27/20 17 Page 5 

D. WELL CONSTRUCTION, OAR 690-200 

DI. Well#: ______ _ 

D2. THE WELL does not appear to meet current well construction standards based upon: 
a. D review of the well log; 
b. D ficldinspectionby ___________ _______________________ ~ 
c. D report of CWRE __________________________________ ___, 

d. D other: (specify) ----------------------------------

D3. THE WELL construction deficiency or other comment is described as follows: _____ __________ _ 

D4. D Route to the Well Construction and Compliance Section for a review .of existing well construction. 

E. ATTACHMENTS 

Water Availability Tables 

Water Availability Analysis 
Detailed Reports 

ROGUE R > PACIFIC OCEAN - AB CURRY G AT GAGE 14359000 

ROGUE BASIN 

Water Availability as of 712712017 

watershed ID#: 270 .(MW 

Date: 7/27/2017 

Exceedance Level: 80% 

Time: 3:22 PM 

Water Availability C31culation Consumptive Uses and Storage 

Water Rights 

lnstream Flow Requirements I ____ R_e_se_rv_a_tio_n_s __ ---'I 

li'iTttn1 
JAN 2,180.00 

FEB 2,710 00 

MAR 2,750.00 

APR 2,810.00 
MAY 2,750.00 
JUN 1,760.00 

JUL 1,330.00 
AUG 1,160 00 

SEP 1,130.00 

OCT 1,160.00 

NOV 1,370 00 

DEC 1,81000 

ANN 1,900,000.00 

Wate~h•d Characteristics 

Water Availability Calculation 

Monthly Streamnow In Cubic Feet per Second 

Annual Volume at 50% Exceedance in Acre-Feet 

Consumptive Uses an 
Storage 

1,130 00 

2,040 00 

1,820 00 

1,03000 

36700 

34300 

36800 

330 00 

27500 

227 00 

344 00 

561 00 

528,000.00 

Expected Stream 
Flo 

1,050 00 

66600 

934 00 

1,780 00 

2,380 00 

1,420 00 

962.00 
83000 

85500 

93300 
1,030 00 

1,250 00 

1,370,000 00 

'f1ttttttn1 
000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

0.00 

lnstream Flo 
Requiremen 

1,200.00 

1,200 00 

1,200.00 

1,200.00 

1,200.00 

1,200 00 

1,200.00 

1 200 00 

1,200.00 

120000 

1,200 00 

1,200 00 

869,000.00 
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-147 00 

-534 00 

-26600 

57600 
1,180 00 

217 00 

-238 00 

-370 00 

-345 00 

-267 00 

-174 00 

48 80 

533,000.00 
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Application G- 1844 1 

Watershed ID#: 71626 (Mfiltl 

Date: 7/27/2017 

Water Availability Analysis 
Detailed Reports 

SNIDER CR > ROGUE R -AT MOUTH 

ROGUE BASIN 

Water Availability as of 712712017 

Date: 7 /27/20 17 

Exceedance Level: 80% 

Time: 2:47 PM 

_Water Availability Calculation Consumpt ive Uses and St.orag e 

Water Rights 

Instr.am Flow Requirements I ____ R-'-e'-'s-'-e"-'rv-"at.c.io;;,,;n'-'s-----' 

Watershed Characte risti cs 

m•m:1n1 
JAN 8.40 

FEB 17 20 

MAR 12 40 

APR 861 

MAY 4 44 

JUN 2 07 

JUL 1 23 

AUG 1 04 

SEP 0.94 

OCT 090 

NOV 1 01 

DEC 4 33 

ANN 7,760.00 

Water Availability Calculation 

Monthly Streamnow in Cubic Feet per Second 

Annual Volume at 50% Exceedance in Acre-Feet 

Consumptive Uses an 
Storage 

1 78 

2 05 

1 39 

0 51 

0 81 

113 

1 51 

125 

0.82 

027 
01 8 

091 

759 00 

e·wtst11tt 't1tmtn1 
662 000 

15 10 000 

11 00 0.00 

810 000 

363 000 

094 0 00 

-028 000 

-021 000 

0 12 0.00 

063 0 00 

0 83 0 00 

342 0 00 

7,000 00 0 00 

Water-Level Trends in Nearby Wells 

2004 2006 2008 2010 

S :\groups\gwater\appli cations\G_ I 8000_ 18999\G 1844 1 _ Bothwell.docx 

20 12 

lnstream Flo 
Requiremen 

26.00 

2600 

2600 

11 80 

4 98 

4 92 

2.58 
160 

0 96 

100 

2 55 

14 70 

7,390 00 

2014 

-19 40 

-10 90 

-15.00 

-3 70 

-1 35 

-3 98 

-2 86 

-1 81 

-0 84 

-0 37 

-1 72 

-11 30 

35700 

2016 

Page 6 

• 

2018 
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Application G- 1844 1 Date: 7 /27/20 17 Page 8 

Stream-depletion Model Results 
(results f or Well # 1 and Snider Creek only) 

Transient Stream Depletion (Hunt, 2003) 
G 18441 

100% ~------------------------------------------------
I 

90% 
I 
I 
I 

80% I 
-;- I 
Cl 70% I .. I c cu 

0 .r:. I 
·- u 60% I ... Ill 
Cl> - I -"C c._ 

I CD- 50% "C Cl> I 
E~ I 
cu 0 40% I CD.., 
~c I en CD 30% I u .. I 

! --------------
_______ _ __ J 

20% 

---------------------- I 
I 

10% ---- ------------1 
~---------~------------------------------

-------- I 

0% I 

0 30 60 90 120 150 180 210 240 270 300 330 360 

Time s ince startof pumping (days) 

I ----· Hunt 2003 s3 ----· Hunt 2003 s1 --Hunt 2003 s2 I 
Output for St ream Deplet ion, Scener io 2 (s2) : lime pump on (pumping duration) = 244 days 

Days 30 60 90 120 150 180 210 240 270 300 330 360 

J SD 38.4% 53.8% 61 .5% 66.4% 69.7% 72.2% 74.2% 75.8% 42.2% 25.9% 18.6% 14.4% 

H SD 1999 23.0% 38.3% 47.1% 53.0% 57.3% 60.6% 63.2% 65.3% 47.0% 31 .9% 23.8% 18.9% 

HSD2003 0.07% 1.18% 3.42% 6.17% 9.06% 11 .91 % 14.67% 17.25% 19.52% 20.72% 20.57% 19.69% 

Qw, cfs 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 

H SD 99, cfu 0.046 0.077 0.094 0.106 0.115 0.121 0.126 0.131 0.094 0.064 0.048 0.038 

H SD 03, cfu 0.000 0.002 0.007 0.012 0.018 0.024 0.029 0.034 0.039 0.041 0.041 0.039 

Parameters: Scenario 1 Scenario2 Scenario3 Units 

Net steady pum ping rate of well Qw 0.20 0.20 0.20 cfs 

Time pump on (pumping duration) tpon 244 244 244 days 

Perpendicular from well to stream a 6740 6740 6740 ft 

Well depth d 133 133 133 ft 

.Aquifer hydrau lic conductivity K 20 50 100 ft/day 

.Aquifer saturated thickness b 200 200 200 ft 

.Aquifer transm issivity T 4000 10000 20000 ft*ft/day 

.Aquifer storativity or specific yield s 0.01 0.01 0.01 

/>quitard vertical hydraulic conductivity Kva 5 5 5 ft/day 

/>quitard saturated thickness ba 5 5 5 ft 

/>quitard thickness below stream babs 4 4 4 ft 

/>quita rd porosity n 0.1 0.1 0.1 

Stream width ws 5 5 5 ft 

Stream bed conductance (lambda) sbc 6.250 6.250 6.250 ft/day 

Stream depletion factor sdf 113.569 45.428 22.714 days 

Stream bed factor sbf 10.531 4.21 3 2.1 06 

input #1 for Hunfs Q_ 4 function f 8.81E-03 2.20E-02 4.40E-02 

input #2 for Hunfs Q_ 4 function K' 1.14E+04 4.54E+03 2.27E+03 

input #3 for Hunfs Q 4 function epsilon' 1.00E-01 1.00E-01 1.00E-01 

input #4 for Hunfs Q_ 4 function lamda' 1.05E+01 4.21E+OO 2.11E+OO 
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