
Groundwater Application Review Summary Form 

Application # G- l SY g '.2.. 

GW Reviewer __,,/)--=e=JV--.v=--' s ___ -'o"-'-'9_L.._o-'w~j~\S~'---- Date Review Completed: 

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: 

'XThere 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 

review form. Route thr6ugh Well Construction and Compliance Section. 
1 

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

basis for determination) and for conditions that may be necessary for a permit (if onb is issued). 
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... 
PUBLIC INTEREST REVIEW FOR GROUNDWATER APPLICATIONS 

TO: Water Rights Section Date 08/04/2017 

FROM: Groundwater Section _______ 2D~e~n~n!.!ci~s~O~rl"'o'--'w-'-'s""'k"'"'i ___________________ _ 
Reviewer's Name 

SUBJECT: Application G- __,l_,,8-'-'48=2=------- 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 review groundwater applications under OAR 690-3 10-140 
to determine whether the presumption is e tablished. OAR 690-3 10- 140 allows the proposed use be modified or conditioned to meet 
the presumption criteri a. This review is based upon available information and agency policies in place at the time of evaluation. 

A. GENERAL INFORMATION: Applicant 's Name: --"-N'-'-i k!.!.o"'-'n:..:....=ao:..:n=d-=L=-=u::..'b"-'a"--C= a_,_,m.!..._ ___ _ County: Marion 

Al. Applicant(s) seek(s) -~0~.2=2=2=8~--- cfs from _,o"'n""e ______ well (s) in the Willamette Basin , 

Willamette subbasin 

A2. Proposed use __ N~u~rs~e""ry,__,_(7~·~4~a=c~re~s'-'p""r~i m==ar'--'y'-") __ _ Seasonality: ----"Y-"e""'a,_r-""ro"-'u,,__,n,__,d,__ ______________ _ 

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

Well Logid 
Applicant's Proposed Aqui fer* Proposed Locati on Location, metes and bounds, e.g. 

Well# Rate(cfs) (T/R-S QQ-Q) 2250' N, 1200' E fr NW cor S 36 
I MARI 50586 1 Alluvium 0.2228 T5S/R2W-29 870'S, 3063'W of NE cor DLC 92 

* Alluvmm, CRB , Bedrock 

Well First SWL SWL Well Seal Casing Liner Perfora tions Well Draw 
Test Well Elev Water ft bis Date Depth Interval Intervals Intervals Or Screens Yield Down Type ft msl ft bis (ft ) (ft) (ft) (ft) (ft) (gpm) (ft) 

1 175 18 24 6/8/1996 154 0-23 +1-154 140-152 150 Air 

Use data from application for proposed wells. 

A4. Comments: The proposed POA, existing MARI 50586, is located in the French Prairie region approximately 3.5 miles due 
west of Gervais, Oregon. 

The proposed POA. MARI 50586, is also the authori zed POA for permit G- 13370, which is for primary irrigation of 7.81 
acres (Mar I -Oct 3 1) at a maximum instantaneous rate of 0.098 cfs (-44 gpm). 

AS. [gl Provisions of the Willamette Basin rules relati ve to the development, class ification and/or 
management of groundwater hydraulicall y connected to surface water 0 are, or [glare not, acti vated by this application. 
(Not all basin rules contain such prov isions.) 
Comments: Well I (MARI 50586) obtains groundwater fro m a confined aqui fer, so the pertinent bas in rules COAR 690-502-
0240) do not apply. 

A6. 0 Well(s) # _ __ _ _ ___ , _ _ _ , tap(s) an aquifer limited by an administrative restriction. 
Nameofadministrative Mea: __________________________________ _ 
Comments: Not applicable. 
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B. GROUNDWATER AVAILABILITY CONSIDERATIONS, OAR 690-310-130, 400-010, 410-0070 

BI . Based upon available data, I have determined that groundwater* for the proposed use: 

B2. 

a. 0 is over appropriated, 0 is not over appropriated, or [8J 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-appropriation 
determination as prescribed in OAR 690-3 10-130; 

b. 0 will not or 0 will likely be available in the amounts requested without injury to prior water rights. * This finding 
is limited to the groundwater portion of the injury determination as prescribed in OAR 690-3 10-130; 

c. 0 will not or 0 will likely to be available within the capacity of the groundwater resource; or 

d. [8J will, if properly conditioned, avoid injury to existing ground water rights or to the groundwater resource: 
1. [8J The permit should contain condi tion #(s) Medium water-use reporting, 7c (7 yrs measurements) 
11. [8J The permit should be conditioned as indicated in item 2 below. 
111. 0 The permit should contain special condition(s) as indicated in item 3 below; 

a. 0 Condition to allow groundwater production from no deeper than ____ _ ___ ft. below land surface; 

b. 0 Condition to allow groundwater production from no shallower than _______ ft. below land surface; 

c. [8J Condition to allow ground water production onl y from the alluvial 
groundwater reservoir between approximately ft. and ft. below 
land surface; 

d. 0 Well reconstruction is necessary to accompli 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 withholding 
issuance of the permit until ev idence of well reconstruction is fi led with the Department and approved by the 
Groundwater Section. 

Describe injury -as related to water avai lability- 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: The proposed POA, MARI 50586, obtains groundwater from water-bearing sand 
depos its and gravel deposits (- 40-60 feet thick) overlain by approximately 80-100 ft of low-permeability silts and clays 
(Willamette Silt) (Conlon and others, 2005 ; Gannett and Caldwell, 1998). There are about 45 irri gation groundwater rights 
(with about 60 POAs) within I mile of the proposed POAa, with several more exempt (domestic) wells likely in the area. 
Almost all of these well s obtain groundwater from the alluvial Willamette Aquifer, with yields ranging up to several hundred 
gpm, the more typicall y on the order of 40- 100 gpm. 

Groundwater level data fo r the area shows relati ve long-term stability (see hydrograph). However. seasonal fluctuations can 
be fa irly high, on the order of 20-40 ft, so there is the potential fo r seasonal pumping interference. 

These factors indicate that water fo r the proposed use is I ikely available within the capac ity of the resource, but if a permit is 
granted the recommended permit conditions should be included to monitor and protect the resource. 

Version: 04/20/20 15 
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C. GROUNDWATER/SURFACE WATER CONSIDERATIONS, OAR 690-09-040 

CI . 690-09-040 (1): Evaluation of aquifer confinement: 

Well Confined Unconfined 

1 D 
Basis for aquifer confinement evaluation: Proposed Well 1 (MARI 50586) taps water-bearing sand and gravel deposits that 
are confined by at about 80-100 feet of low-permeability, fine-grained sediments (Willamette Silt). In the central Willamette 
Valley, Conlon and others (2005) report that fine-grained depos its (s ilt and clay) of ' more than 40 ft ' thickness typically create 
confined conditions in the underl yin g water-bearing sand/gravel deposits. Furthermore, static groundwater levels in nearby 
well s are above the top of water-bearing units within the aqui fer. These factors suggest that proposed Well 1 obtains 
ground water from a confined aquifer. 

C2. 690-09-040 (2) (3): Evaluation of distance to, and hydraulic connection. with, surface water sources. All well s located a 
hori zontal distance less than 1/.i mile from a surface water source that produce water from an unconfined aquifer shall be 
assumed to be hydraulicall y connected to the sur face water source. Include in thi s table any streams located beyond one mile 
that are evaluated for PSI. 

Potential for 

3 

GW SW Hydraulicall y 
SW Distance Subst. Interfer. 

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

ft msl ft msl YES NO ASSUMED 
YES NO 

1 1 East Champoe~ Creek 150-160 160-170 2600 rgJ D D D rgJ 
1 2 Unnamed tributary 150-160 130-150 2950 rgJ D D D rgJ 

Willamette River 

Basis for aquifer hydraulic connection evaluation: Groundwater e levations in the alluvial aqui fer are co incident with or 
above the elevations of SW I and SW2. Furthermore, water table maps in the area indicate that groundwater in the alluvial 
aqui fer system fl ows to wards and discharges into local streams incised in the Willamette Silt (Conlon and others, 2003, 2005 : 
Gannett and Caldwell , 1998). These fac ts indicate that the alluvial aqui fer and local streams are hydraulically connected. 

The depletion of local streams by proposed Well 1 will be attenuated, but not eliminated, by the low vertical hydraulic 
conducti vity (permeability) of the Willamette Silt and other clays and silts that lie between the deeper sands and gravels and the 
stream beds. Net impacts will be small at the onset o f pumping, but will increase with time until a new equilibrium between 
local recharge and di scharge is reached. At that time depleti on is expected to be relatively constant throughout the year. 

Water Availability Basin the well(s) are located within: 
SW I: Champoeg Creek> Willamette Ri ver - at mouth (WID 30200708) 
SW2: Willamette Ri ver> Columbia River - above Molall a River (WID 182) 

C3a. 690-09-040 (4): Evaluation of stream impacts for each well that has been determined or assumed to be hydraulically 
connected and less than 1 mile fro m a surface water source. Limit evaluation 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 I% of 80% natural fl ow for the pertinent Water Avail ability Basin (WAB). If Q is not 
distributed by well , use full rate for each well. Any checked rgj box indicates the well is assumed to have the potential to cause 
PSI. 

In stream Instream 
Qw > 

80% Qw> 1% 
Interference 

Potential 

Well 
SW Well < Qw> Water Water 

1% 
Natural of 80% 

@ 30 days 
for Subst. 

# 1/.i mile? 5 cfs? Ri ght Right Q Flow Natural Interfer. 
ID (cfs) 

ISWR? 
(cfs) Flow? 

(%) 
Ass umed? 

1 1 D D D 12.08 rgJ <<25 % rgJ 
1 2 D D MF182A 1500.00 D 3830.00 D <<25 % D 

Version: 04/20/2015 
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C3b. 690-09-040 (4): Evaluation o f stream impacts by total appropriation for all well s determined or assumed to be hydraulically 
connected and less than 1 mile from a surface water source. Complete only if Q is distributed among wells. Otherwise same 

1 . d 1. . . I . C3 b eva ua t1on an 1m1tat1 ons app y as in a a ove. 

Instream In stream 
Qw> 

80% Qw > 1% 
Interference 

Potential 
SW Qw> Water Water Natural of80% for Subst. 

# 5 c fs? Right Right Q 
1% 

Flow Natural 
@ 30 days 

Interfer. 
ID (cfs) 

ISWR? 
(c fs) Flow? 

(%) 
Assumed? 

D D D D 
Comments: C3a: PSI was assumed fo r SW 1 (East Champoeg Creek) because the cumulati ve Ow exceeds 1 % of the lowest 
80% exceedance natural tl ow in SW 1 (cumulati ve Ow= 0.3208 cfs = thi s applicati on request (0 .2228 c fs) + permit G-1 3370 
allocati on (0.098 cfs)). 

The Hunt 2003 analyti cal stream depleti on model was used to estimate pumping interference at 30 days at both SW I (East 
Champoeg Creek) and SW2 (unnamed tributary to W ill amette Ri ver). Mode l results indicate that interfere nce is expected to be 
much less than 25 % of the max imum allocated pumpin g rate at 30 days. 

C3b: not applicable. 

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. Limit evaluation to the effects that wi ll occur up to one year after pumping beg ins. 
This table encompasses the considerati ons required by 09-040 (5)(a), (b), (c) and (d), which are not included on thi s fo rm. Use 
additional sheets if calculated fl ows from more than one WAB are required . 

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

I % % % % % % % % % % % % 

Well Q as CFS 

Interference CFS 

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

I % % % % % % % % % % % % 

Well Q as CFS 

Interference CFS 

(A) = Total Interf. 

(B) = 80 % Nat. Q 

(C) = 1 % Na t. Q 

(D) = (A) > (C) 

(E) = (A I B) x 100 % % % % % % % % % % % % 

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

Basis for impact evaluation: Not applicable. 

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 fro m interference, and/or groundwater use 
under this permi t can be regul ated if it is fo und to substantially interfere with surface water: 

i. D The permit shou ld contain condition #(s) _________________________ _ 
ii. D The permi t shou ld contain special condit ion(s) as indicated in "Remarks" below; 

C6. SW I GW Remarks and Conditions: 

Version: 04/20/20 15 
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References Used: Application fil e: G-18482. 

Conlon. T.D., Wozniak , K.C., Woodcock, D., Herrera, N.B .. Fisher. B.J. , Morgan, D .S ., Lee, K.K., and Hinkle, S.R., 2005, 
Ground-water hydrology of the Willamette Basin. Oregon: U.S. Geological Survey Scientific Investigations Report 2005-5 168. 

Conlon. T.D., Lee, K.K., and Risley, J.R. , 2003, Heat tracing in streams in the central Willamette Basin, Oregon, in Stonestrom, 
D.A. and Constantz. Jim. eds .. Heat as a tool for studying the movement of groundwater near streams: U.S. Geological Survey 
Circular 1260, chapter 5, p. 29-34. 

5 

Gannett. M.W. and Caldwell, R., 1998, Geologic framework of the Willamette Lowland aqu ifer system. Oregon and Washington: 
U.S. Geological Survey Professional Paper 1424-A, 32 p. 

Hunt, B. , 2003 , Unsteady stream depletion when pumping from semiconfined aquifer: Journal of Hydrologic Engineering. 
January/February, 2003. 

Woodward, D.G., Gannett, M.W .. and Vaccaro, J.J .. 1998. Hydrogeologic framework of the Willamette Lowland aq ui fer system, 
Oregon and Washington : U.S . Geological Survey Profess ional Paper 1424-B, 82 p. 
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D. WELL CONSTRUCTION, OAR 690-200 

DI. Well#: ______ _ 

D2. THE WELL does not appear to meet current well construction standards based upon: 
a. 0 review of the well log; 
b. 0 fi~din~~tionby _________________________________ _ 
c. 0 reportofC\VRE __________________________________ _, 

d. 0 other: (specify)----------------------------------

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

D4. 0 Route to the Well Construction and Compliance Section for a review of existing well construction. 

Version: 04/20/20 15 
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Well Location Map 
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Water Availability Tables 

DETAILED REPORT ON THE WATER AVAILABILITY CALCULATION 
Water Availabilit y as ~/11/2005 for 

CHAMPOEG CR > WILLAMETTE R - AT MOUTH 
Watershed ID 
Time : 08 :37 

30200708 Basin: WILLAMETTE Exceedance Level: SO 
Date : 03/11/2005 

Month JNatural 
)Stream 
) Flow 

JCU + Stor lCU + Star E ec~ )Reserved IInstream 
)Prior to )After (Stream )Stream (Wate r 
11/1/93 11/1/93 )Flow )Flow I Rights 

I Net 
)Water 
)Available 

L.J. 94 . 70 6 . 59 1 0 . 00 88 . 10 1 0 . 00 0 . 00 88 . 10 
L .J. 87.80 6 . 11 1 0 . 00 81. 70 I 0 . 00 0 . 00 81 . 70 

L-1 43 . 00 3.06 1 0 . 00 39 . 90 1 0 . 00 0. 00 39.90 
.L_l. 21.10 1.88 1 0 . 00 19 . 20 I 0 . 00 0 . 00 19 . 20 

12 .4 0 3 . 87 1 0 . 00 8 . 53 1 0 . 00 0.00 8 . 53 
.§._l 5 . 58 6 . 45 1 0 . 00 - 0.87 1 0 . 00 0 . 00 - 0.87 

L.....1 3 . 66 10 . 60 1 0 . 00 -6. 93 1 0 . 00 0 . 00 -6. 93 
.§_--1 2 .4 6 8 .4 1 1 0 . 00 -5. 95 1 0 . 00 0 . 00 -5. 95 

.2......J.. 2 . 08 4 . 11 1 0 . 00 -2. 03 1 0 . 00 0 . 00 - 2 . 03 
LJ.Q I 4.75 0 . 30 1 0 . 00 4 . 45 1 0 . 00 0 . 00 4 .4 5 

L-11 I 53. 70 3 . 74 1 0 . 00 50.00 1 0 . 00 0 . 00 50 . 00 

L-.1-.1 I 136 . 00 9 . 46 1 0 . 00 127 . 00 1 0 . 00 0. 00 127 . 00 
I ~ I 28100 3910 I 0 1 25100 1 0 0 25100 
1----- - ------------------------------------------------ ----------------------

Wateished!O# 182~ 

Date 8·"ll2017 

Water Availability Analysis 
Detailed Reports 

WILLAMETIE R > COLUt.181A R - AB MOLALLA R 
wtLLAMETIE BASIN 

Consumptow u ... and 5'0f•~• I 11,.lrum Flow Aequir.m•nt• 

Water Availability Calculat ion 

Monlhty Streamftow in Cubic Feet pet Second 
Annual Volume at sm. E.xceedance in Acre-Feel 

EM.eedance L8Y91 ~ v 
rrne 10 54 AM 

~ .... llCH~!!ft!!ll!!EE'~tftti!!llll· il!f!l¥ ........ E!lll~l~- 1~M~l·~e~ft~±Xl'~P~ffd~• .... m11te#~· ~E~Eml!ffttiil~maee:• .... llllit!fflt~~'m1ffit1~lm:te ...... mm:'i~!i~jjOl~#tri!:l?tttilfiilbf~~ .... IE!h~i~H~MEM!!i!!O.Z36 
JAU 11-40000 U<;OOO 1910000 000 150000 17600.00 
FEB n.20000 H3000 15.70000 000 1~ 00 •20000 

MAR 22•0000 7.25000 15.10000 000 150000 1360000 
~ 1990000 591QOO llGc'XlOO 000 150000 11SOOOO 

J\Jk 

JUL 
•UG 

"" OC! 

•av 
DEC 

1s_soooo •nooo 1240000 ooo 1soooo 1090000 
87C000 1 97:>00 6.17000 000 1.50000 S.11000 

• 98000 UOOOO J.1llOOO 000 150000 168000 
J8l000 16SOOO 210000 000 !SOOOO 68500 

389000 1 ~oo 2.soooc om 1 !.OOOO ~' oo 
.t~OO 1.t700 ..t.10000 000 1.50000 2600.00 

1020000 8tl100 9.)2000 000 ISOOOO 7820.00 
19.30000 9b-400 la.30000 000 150000 1680000 

1SZ00.00000 225000000 13000.00000 000 109000000 11.90000000 

8 
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Water-Level Trends in Nearby Wells 
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Stream Depletion Modeling Results (Hunt 2003) 
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Tr~nsient Stream Depletion (Jenkins, 1970; Hunt, 1999, 2003) 
G-18482 Cam - East Champoeg Creek 

- -- ---

60 90 120 150 180 210 240 270 300 

Time since start of pumping (days) 

-

330 

Jenkins s2 --Hunt 1999 s2 --Hunt2003 s2 

Output for Stream Depletion, Scenerio 2 (s2): Time pump on (pumping duration)= 365 days 
Days 30 60 90 120 150 180 210 240 270 300 330 

J SD 89.1% 92.3% 93.7% 94 .5% 95.1% 95.5% 95.9% 96.1% 96.4% 96.5% 96.7% 

H SD 1999 2.2% 3.3% 4 .1% 4 .8% 5.3% 5.9% 6.3% 6.8% 7.2% 7.6% 8.0% 

H SD 2003 0.14% 0.17% 0.19% 0.21% 0.23% 0.26% 0.28% 0.30% 0.32% 0.34% 0.36% 

ON. cfs 0 .321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 

H SD 99, cfs 0 .007 0.011 0.013 O.Q15 0.017 0.019 0.020 0.022 0.023 0.024 0.026 

H SD 03, cfs 0 .000 0.001 0.001 0 .001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Parameters: Scenario 1 Scenario2 Scenario 3 
Net steady pumping rate of well ON 0.32 0.32 0.32 

Time pump on (pumping duration) tpon 365 365 365 

Perpendicular from well to stream a 2600 2600 2600 

Well depth d 154 154 154 

Aquifer hydraulic conducti..,;ty K 10 100 1000 

Aquifer saturated thickness b 60 60 60 

Aquifer transmissi..,;ty T 600 6000 60000 

Aquifer storati..,;ty or specific yield s 0.001 0.001 0.001 

Aquitard vertical h~raulic conducti..,;ty Kva 0.1 0.1 0.1 

Aquitard saturated thickness ba 80 80 80 

Aquitard thickness below stream babs 70 70 70 

Aquitard porosity n 0 .2 0.2 0.2 

Stream width ws 15 15 15 

Stream bed conductance (lambda) sbc 0.021429 0.021429 0.021429 

Stream depletion factor sdf 11.266667 1.126667 0.112667 

Stream bed factor sbf 0 .092857 0.009286 0.000929 

input #1 for Hunt's Q_ 4 function t' 0 .088757 0.887574 8.875740 

input #2 for Hunfs Q_ 4 function K' 14.083333 1.408333 0.140833 

input #3 for Hunfs Q_ 4 function eps ilon' 0 .005000 0.005000 0.005000 

input #4 for Hunt's Q 4 function lamda' 0 .092857 0.009286 0.000929 
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Transient Stream Depletion (Jenkins, 1970; Hunt, 1999, 2003) 

G-18482 Cam - Unnamed tributary 

-- - -- - - - ---

/ -
I 
' 

30 60 90 120 150 180 210 240 270 300 

Time since start of pumping (days) 

-

330 

- Jenkins s2 --Hunt 1999 s2 --Hunt 2003 s2 

Output for Stream Depletion, Scenerio 2 (s2): Time pump on (pumping duration) = 365 days 
Days 30 60 90 120 150 180 210 240 270 300 330 
J SD 87.6% 91.2% 92.8% 93 .8% 94 .5% 94.9% 95.3% 95.6% 95 .9% 96 .1% 96.3% 

H SD 1999 2.5% 3.7% 4.7% 5.4% 6.1% 6.7% 7.3% 7.8% 8.3% 8.7% 9.1% 

H SD 2003 0.14% 0.17% 0.19% 0.22% 0.24% 0.27% 0.29% 0.31% 0.34% 0.36% 0.38% 

ON, cfs 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 0.321 

H SD 99, cfs 0.008 0.012 0.015 0.017 0.020 0.022 0.023 0.025 0.026 0.028 0.029 

H SD 03 , cfs 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Parameters: Scenario 1 Scenario2 Scenario3 
Net steady pumping rate of well ON 0.32 0.32 0.32 
Time pump on (pumping duration) tpon 365 365 365 
Perpendicular from well to stream a 2950 2950 2950 
Well depth d 154 154 154 

Pquifer hydraulic conductivity K 10 100 1000 

Pquifer saturated thickness b 60 60 60 

Pquifer transmissivity T 600 6000 60000 
Pquifer storativity or specific yield s 0.001 0.001 0.001 

Pquitard vertical hydraulic conductivity Kva 0.1 0.1 0.1 
Pquitard saturated thickness ba 80 80 80 
Pquitard thickness below stream babs 60 60 60 
Pquitard porosity n 0.2 0.2 0.2 
Stream width ws 15 15 15 
Streambed conductance (lambda) sbc 0.025000 0.025000 0.025000 

Stream depletion factor sdf 14.504167 1.450417 0.145042 

Stream bed factor sbf 0.122917 0.012292 0.001229 
input #1 for Hunfs Q_ 4 function t' 0.068946 0.689457 6.894571 

input #2 for Hunfs Q_ 4 function K' 18.130208 1.813021 0.181302 
input #3 for Hunfs Q_ 4 function epsilon' 0.005000 0.005000 0.005000 
input #4 for Hunfs Q_ 4 function lamda' 0.122917 0.012292 0.001229 
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