
WATER RESOURCES DEPARTlVIENT 

MEMO Vecew ba ( ,20-12 

TO: Application G-__ i_~_"_(_Z_(o __ _ 

FROM: GW: ~lM\\ ~ ~ ,~lc~,\fc~ 
(Reviewer's Name) J 

SUBJECT: Scenic Waterway Interference Evaluation 

0 YES 
The source of appropriation is within or above a Scenic Waterway 

13 NO 

0 YES 
Use the Scenic Waterway condition (Condition 7J) 

~ NO 

D Per ORS 390.835, the Groundwater Section is able to calculate ground water 
interference with surface water that contributes to a Scenic Waterway. The 
calculated interference is distributed below. 

D 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 unable to find that there is a preponderance of evidence 
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 and JUL in the table below. If interference cannot be 
calculated. per criteria in 390.835, do not fill in the table but check the "unable" option above, thus 
informing 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 Date 11/30/2015 ------"'=-=::.==.::::==. ____ __ _ 

FROM: Groundwater Section --------'P=-hi=·=n=ip"'-=I~. M::..:=a=r-=-cJ.-y-'-/-=-I v-'-a=n:.:...=K=·....::G=a=lc:...I ___________ _ 
Reviewer's Name 

SUBJECT: Application G- =1=81=2=-=6'------- 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 established . OAR 690-3 10- 140 allows the proposed use be modified or conditioned 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: _ __;;G:...:e:...:o=r...,g=e-=a=n.::..:d"-=D-=o=r....;;;o"""th=y---=l;;:..;id""a""--- County: Malheur 

Al. Applicant(s) seek(s) 0.668 cfs from -=1 ___ well (s) in the _ ___..!CM=a!.-'lh-'-'e<-"u'-""r ___ _ _ _______ Basin , 

___________________ subbasin 

A2. Proposed use ---""'Ir::...:ro...:i.cig=a.::..:ti""o.::..:n'-'(-=1:=2c::8.::..:.2=-=a=cr=-e=s"'-)- Seasonality: March 1st to October 15th (228 days) 

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 Aquifer* 
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 
1 MALH 54 129 Y-1 Alluvium 0.668 I 8S/47E-20 NW-NE 148'S, 1895' W fr NE cor S 20 
2 
3 
4 
5 

* Alluvium, CRB, Bedrock 

Well First 
SWL 

Well Seal Casing Liner Perforations Well Draw 
Test 

Well Elev Water 
SWL 

De pth Interval Intervals Intervals Or Screens Yield Down 
ft ms! ft bis 

ft bis Date 
(ft) (ft) (ft) (ft) (ft) (£om) (ft) 

T ype 

I 2198 19 8.5 05/07/20 14 57 0-19 +2-20 None 20-40 375 35 Pump 

Use data from application fo r proposed wells. 

A4. Comments: The proposed POA well CMALH 541 29) is constructed to produce from sand and gravel aqui fer, likely unit 
Qsbf of Ferns and others ( 1993). No continuous confining layer exists above the production zone in thi s area. See attached 
well lo . 

AS. l:8J Provisions of the Malheur (690-510) Basin rules relative to the development, classification and/or 
management of groundwater hydraulically connected to surface water D are, or l:8J are not, activated by this application. 
(Not all basin rules contain such provisions.) 
Comments: _______________________________________ _ 

A6. D Well(s) # _ _ _ _ ____ , ___ , tap(s) an aqui fer limited by an administrati ve restriction. 

Name of administrati ve area: ----------------------------------
Comments: _______________________________________ _ 

Version: 04/20/20 15 
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B. GROUNDWATER AVAILABILITY CONSIDERATIONS, OAR 690-310-130, 400-010, 410-0070 

B 1. Based upon available data, I have determined that ground water* for the proposed use: 

B2. 

a. D is over appropriated, D is not over appropriated, or ~ cannot be determined to be over appropriated during any 
period of the proposed use. * This finding is limited to the ground water portion of the over-appropriati on 
determination as prescribed in OAR 690-3 10-130; 

b. D will not or ~ will likely be ava il able in the amounts requested without injury to pri or water rights. * This finding 
is limited to the groundwater portion of the injury determinati on as prescribed in OAR 690-3 10-130; 

c. D will not or D will likely to be avail able within the capacity of the ground water resource; or 

d. ~ will, if properly conditioned, avoid injury to ex isting groundwater rights or to the ground water resource: 

1. D The permit should conta in condi tion #(s) ------------------------
11. D The permit should be conditioned as indicated in item 2 below. 
111. ~ The permit should conta in special condition(s) as indicated in item 3 below; 

a. D Condition to allow ground water producti on from no deeper than _______ ft. below land surface; 

b. D Condition to allow groundwater producti on from no shallower than ______ ft. below land surface; 

c. D Condition to all ow ground water producti on only from the 
groundwater reservoir be tween approximately ft. and ______________ ft. be low 
land surface; 

d. D Well reconstruction is necessary to accompli sh one or more of the above conditions. The problems that are likely 
to occur with thi s use and without reconstructing are cited below. Without reconstruction, I recommend withholding 
issuance of the permit until ev idence of well reconstructi on is fil ed with the Department and approved by the 
Groundwater Secti on. 

Describe injury -as related to water availability- 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: 
[fa permit is issued, the fo llowing conditions shall apply: 
l/C Seven Year Minimum Measurement Condition; "Large Water Use ReQQ[!ing". 

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

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

Well Aquifer or Proposed Aquifer Confined Unconfined 
1 Quaternary fluvial sands and eravels D [8J 

D D 
D D 
D D 
D D 

Basis for aquifer confinement evaluation: No confinin g layer exists above the production zone within the proposed POA 
well . Fine grained soil deposits noted on log are likely moderately permeable, and are not likely laterally extensive. 

C2. 690-09-040 (2) (3): Evaluation of distance to, and hydraulic connection with, surface water sources. All wells located a 
horizontal distance less than 14 mile from a surface water source that produce water from an unconfined aq ui fer shall be 
assumed to be hydraulically connected to the surface water source. Include in this table any streams located beyond one mile 
that are evaluated for PSI. 

GW SW Hydraulically 
Potential for 

Well 
SW 

Surface Water Name Elev Elev 
Distance 

Connected? 
Subst. Interfer. 

# (ft) Assumed? 

3 

ft msl ft msl YES NO ASSUMED 
YES NO 

1 1 Snake River 2191 2150 7700 [8J D D D [8J 
1 2 Malheur River 2191 2156 23000 [8J D D D [8J 

D D D D D 
D D D D D 
D D D D D 

Basis for aquifer hydraulic connection evaluation: Proposed POA well is in an area of groundwater discharge feedi ng local 
streams. The hydraulic connection may be diffuse and inefficient, however, as the overlying silt in some locations may impede 
the flu x of baseflow to the Snake Ri ver (Gannett, 1990). 

Water Availability Basin the well(s) are located within: Malheur R >Snake R -At Mouth (31011701) 

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 from 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 Availability Basin (W AB). If Q is not 
di stributed by well, use full rate for each well. Any checked [8J 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. 

# 14 mile? 5 cfs? Right Right Q 
ISWR? 

Flow Natural 
(%) 

Interfer. 
ID (cfs) (cfs) Flow? Assumed? 

D D D D D 
D D D D D 
D D D D D 
D D D D D 

Version: 04/20/2015 
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C3b. 690-09-040 (4): Evaluation of stream impacts by total appropriation for 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 among wells. Otherwise same 

I f d I" . . I . C3 b eva ua 10n an 1m1tat1ons app y as m a a ove. 
Instream Instream 

Qw> 
80% Qw> 1% 

Interference 
Potential 

SW Qw> Water Water Natural of80% for Subst. 
# 5 cfs? Right Right Q 

1% 
Flow Natural 

@ 30 days 
Interfer. 

ID (cfs) 
ISWR? 

(cfs) Flow? 
(%) 

Assumed? 
D D D D 
D D D D 
D D D D 
D D D D 

Comments: No surface water sources within 1 mile. 

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 will occur up to one year after pumping begins. 
This table encompasses the considerations required by 09-040 (5)(a), (b), (c) and (d), which are not included on thi s form. Use 
addi tional sheets if calculated fl ows fro m more than one W AB are required. 

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

1 I 2 26.4 % 23.2 % .97 % 5.4 % 10.9% 16.2 % 21.0 % 25.1 % 28.9 % 31.7 % 32.5 % 29.5 % 
Well Q as CFS 0.668 0.668 0.668 0.668 0.668 0.668 0.668 0.668 

Interference CFS .176 .155 .006 .036 .073 .108 .140 .168 .193 .212 .217 .197 

Distributed Wells 
Well SW# Jan Feb Mar Aor Mav Jun Jul Aug Sep Oct Nov Dec 

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

Well Q as CFS 

Interference CFS 

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

Well Q as CFS 

Interference CFS 

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

Well Q as CFS 

Interference CFS 

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

Well Q as CFS 

Interference CFS 

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

Well Q as CFS 

Interfe rence CFS 

T % % % % % % % % % % % % 

Well Q as CFS 

Interference CFS 

(A) = Total Interf. 0.176 0.155 0.006 0.036 0.073 0.108 0.140 0.168 0.193 0.212 0.217 0.197 
(B) = 80 % Nat. Q 154.0 267.0 467.0 780.0 524.0 324.0 150.0 99.9 83.8 106.0 135.0 132.0 

(C) = 1 % Nat. Q 1.54 2.67 4.67 7.80 5.24 3.24 1.50 0.999 0.838 1.06 1.35 1.32 

(D) = (A ) > (C) 

(E) = (A I B) x 100 0.11 % .058 % .001 % .005 % .014% .333 % .093 % .168 % .230% .200 % .161 % .149 % 

Vers ion : 04/20/2015 



Application G-18 126 Date: 11/30/201 5 Page 

(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; (0 ) = highlight the checkmark for each month where (A) is greater than (C); (E) = total interference di vided by 80% fl ow as percentage. 

Basis for impact evaluation: Though considerably closer to the Snake Ri ver, the proposed ri ght was evaluated here against 
the Malheur River water availability basin CWAB). There is no WAB associated with the Snake Ri ver and the proposed POA 
fall s just outside the W AB for the Malheur River (3 l01170 I). Given the proximity to this W AB , I deem it appropriate to 
consider the potential impacts of issuing a permit to use groundwater at thi s location. 

Expected stream depletion was calculated using the model of Hunt (2003), using parameters deri ved from local pump tests, 
well logs, and mapped geology (Ferns and others, 1993; Gannett, 1990). See attached results of model. 

5 

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 H properly conditioned, the surface water source(s) can be adequately protected from interference, and/or groundwater use 
under thi s permit can be regulated if it is found to substanti ally 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 di stance between the proposed POA and surface waters likely precludes substanti al 
interfere nce from pumping at thi s location. 

References Used: 
Gannett, M.W . 1990, Hydrogeology of the Ontario Area, Malheur County, Oregon: Oregon Water Resources Department 
Ground water Report No. 34. 

Ferns. M.L. , H.C. Brooks. J.G. Evans. M .L. Cummings. 1993 . Geologic map of the Vale 30x60 minute quadrangle. Malheur 
County, Oregon and Owyhee County. Idaho. Oregon Dept. of Geology and Mineral Industries Geological Map Series 77 . 

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

Area well logs, nearby pump test results. 
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D. WELL CONSTRUCTION, OAR 690-200 

Dl. Well#: ______ _ 

D2. THE WELL does not appear to meet current well construction standards based upon: 
a. D review of the well log; 
b. D fi cldinspectionby _________________________________ _ 

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. 

Water Availability Tables 

watershed ID if: 31011701 
Time: 9:29 AM 

Month 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 

Natural 
stream 

Flow 

154.00 
267.00 
467. 00 
780.00 
524. 00 
324.00 
150.00 

99.90 
83.80 

106.00 
135.00 
132. 00 

338,000 

DETAILED REPORT ON THE WATER AVAILABILITY CALCULATION 

consumptive 
use and 
Storage 

MALHEUR R > SNAKE R - AT MOUTH 
Basin: MALHEUR 

Expected 
Stream 

Flow 

Reserved 
stream 

Flow 

Instream 
Requirements 

Exceedance Level: 80 
Date: 11/ 30/ 2015 

Net 
water 

Available 

Monthly values are in cfs. 
storage is the annual amount at 50% exceedance in ac-ft. 

427.00 
626.00 
911.00 

1,060.00 
957.00 
857.00 
686.00 
540. 00 
376.00 
209.00 
223.00 
297.00 

432,000 

-273.00 
-359.00 
-444.00 
-278.00 
-433. 00 
-533. 00 
-536.00 
-440. 00 
-292.00 
-103.00 
-87.90 

-165. 00 
29, 500 

0.00 
0.00 

329.00 
470.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48,200 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 

-273.00 
-359.00 
-773.00 
-748.00 
-433. 00 
-533.00 
-536.00 
-440.00 
-292.00 
-103.00 
-87.90 

-165.00 
0 

Version: 04/20/2015 
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Well Location Map 

51616 

11 7 
6 5 

pr.t'" 

s 
<1J 

12 7 1 31011701 

a 
~ 
f 

13 18 17 

c# 54128 

Ne(o447 5 77 

Proposed POA 
24 20 

25 

N 

9 

•-•=-•c:::=-••••c:::===::::::i• Miles 
0 0.35 0.7 1.4 2.1 

Figure 1: Location of proposed POA well MALH 54129, as compared to the Malheur River WAB and the Snake 
River to the east. Also shown is State Observation Well MALH 1678 less than 1 mile to the NW. 

7 
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Water-Level Trends in Nearby Wells 
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Figure 2: Groundwater elevations are shown here from local wells during the past decade, including recent measurements of the 
proposed POA (MALH 54129). MALH 1678 is less than one mile NW of the proposed POA, and is constructed to produce from 

the same shallow sand and gravel aquifer. MALH 2575 and MALH 1236 are located 3.4 miles and 4.4 miles to the west, 
respectively. 

8 
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Trans-ent Stream Deplet ion (J enkins, 1970; Hunt , 1999, 2003) 
G 18126to MalheurRive ir 

1.000 

0 .900 

// V-' 
~ 

0.800 

fl GI m 
0.700 .... 

c ~ Ou 
"ii .!! 
- "ti 

0.600 
C..-
a1 -

0.500 "ti !!! E .. mo 
0.400 GI C 

.... 0 
0ti 

0.300 
; 

lO r---.. .... i.--- i 1---t. ' L--
0.200 ,__.,.,-i-.- ' ' ~ 
0.100 

i ~ --.,, 
~~ ___.. ,,,., 

0 .000 
0 30 60 90 120 150 180 210 240 2 0 300 330 360 

Time since start of pumping (days) 

I - J e ins s2 -- HLS1t 1999 s2 - Hunt 2'003 s2 I 
Output for Stream Depletion. Scenerio 2 (s2): Time pump on (pumpina duration) = 228 da11s 

Davs 30 60 90 120 150 180 210 240 270 300 330 360 
JSD 88.1/. 91.6/. 93.1/. 94.1/. 94.7/. 95.1/. 95.5/. 14.4/. 6.1/. 3.9/. 2.9/. 2.2/. 
HSD1999 85.1/. ##### ##### ##### ##### ... ##### ##### ##### ##### ##### ##### ##### 
HSD2003 0.97/. 5.38/. 10.93/. 16.19/. ##### 25.10/. 28.91/. 31. 74/. ##### 29.51/. ##### ##### 
Qw, cfs 0.668 0.668 0.668 0.668 0.668 0.668 0.668 0.668 0.668 0.668 0.668 0.668 
HSD99,cfs 0.569 ##### ##### ##### ##### ##### ##### ##### ##### ##### ##### ##### 
HSD03,cfs 0.006 0.036 0.073 0.108 0.140 0.168 0.193 0.212 0.217 0.197 0.176 0.155 

Parameters: Scenario 1 Scenario 2 Scenario 3 Units 

Net steadv oumoina rate of well Qw 0.67 0.67 0.67 cfs 
Time pump on (pumpinq duration) toon 228 228 228 davs 
Perpendicular from well to stream a 23000 23000 23000 ft 
\./ell depth d 57 57 57 ft 
Aquifer hvdr aulic conductivitv K 12000 12000 12000 ftldav 
Aquifer saturated thickness b 33 33 33 ft 
Aquifer tr ansmissivitv T 396000 396000 396000 ft"ftldav 
Aquifer stor ativitv or soecific vield s 0.001 0.001 0.001 
Aquitard vertical hvdr aulic conductivit~ Kva 5 5 5 ftldav 
Aquitard saturated thickness ba 14 14 14 ft 
Aquitard thickness below stream babs 3 3 3 ft 
Aquitard oorositv n 0.25 0.25 0.25 
Stream width ws 90 90 90 ft 
Streambed conductance (lambda) sbc 150.000000 150.000000 150.000000 ftldav 
Stream deoletion factor sdf 1.335859 1.335859 1.335859 davs 
Streambed factor sbf 8.712121 8.712121 8.712121 
input #1 for Hunt's Q_ 4 function t' 0.748582 0.748582 0.748582 
inout #2 for Hunt's Q_ 4 function K' 477.092352 477.092352 477.092352 
input #3 for Hunt's Q_ 4 function eosilon 0.004000 0.004000 0.004000 
input #4 for Hunt's Q_ 4 function lamda' 8.712121 8.712121 8.712121 
Figure 3: Results of the Hunt (2003) model were used to assess potential impacts to the Malheur River to the north. 
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MALH 54129 

s·1 ATE OF OR£CON 
WATER SUPPLY WELL RF.PORT 
(H nqwlnd .,,. ORS5J7.765& O.\R 69Cl-20.~0?i0) 

Wf.IJ...1 .AREL # L ._1_1_21_~_Y _ _____ ~ 

START CARD # ._I 1_02_2_u_1 ______ __, 

(1) LAND OWNER OwnerWell l O (!>) LOCA TlON OF WELL (lqal des~riplion) 
flfll l Namt Ocllr~ La."1 Al1'll? hda Cooot MALHEUR T,.p IS s iS Range 47 E Mlf'll' I 
.Ol11Pf,TI)' Sec 20 'E 114 ortt>e ;}; lf4 T~~ Lil< :w.o 

Ad- .S8u Railroad An Tu Map :S uo1~ Lllll 
C11y Ontlrio S1lli.. OR lip 91914 Lei . • or <i ~ 99·Sl>SS DMSotOO 

(2) TYPE O F WORK !B}l-'cw Well 0 l)oqic!nina 0 Corwcrsooo 
Long • ._ .. or I lb.98561:! OM or DO 

0 Alm~icm (rq,.,ir/rmindi1i!)11) 0 Allllnd011mcn1 (' Sire.i adllil'-t• or "ell r. Ne:m!$l a4dn!~• 

I 112 lid.Jc ·tm i>fW I 011.fWlroadAw I ~DRILL METHOD 
RolarY Air 0 Rotiry Miid Cable 0 AllP i Cable Mud 

(l.O)STATI WATER LEVEL l~uc O R.,.·cni: Rolill)' n o 1hei SWLum) + SWUf\) 

('4) PROPOSED ED Dome&~ [RI lrri,;uio~ O c ommurt1 
J: Kllt1n1l W<ll 1 P~.eponm~ I I :a J Completed Well IOS-07-1014 I 85 a lnduitriall Co mcricial B l,i'l\.'$llJCk 0 Dcw:11crin, Flo,.· e Artc1<&n?LJ Or, Hok' 0 

Thl:"'1a! 0 !nje(1ian Other 
WATI]I BF.ARCNGZO!'\(S ~""""" .... ~___tl-

(5) BORE HOLE 0.1\STR CTlO N IJC('~l IAn&rd QAttath CD.I')' SWLIM1C From J n 10,,.,.,_, ~ \l..t •""'411 

~ 
Ocpch ofCompletcxl Well 51 fl OS-ll7-?6l4 19 4l JOO ' RORF. llOLF. SJ;AL I Ck,,/ 
n,~ Fmm To M.>lerial from To Arm Ibo; 

~"~ _, r-' r~~~·· I 
0 

I 
19 

I 
l7 

I 
s 

l(l~t~ C.ruur>:l [.lelr.ll11Jn 

Ho"' "as seal ,pl.IC<:d. M«llod D A on [Jc oo OE -
Ma~ .. 1 f mm Ta 

(&Jollll!r Sli•w ('!2lll' from IA!f TOClill 1~ 0 s 
B•tkfill Ill•~ fl m ___ fl 10 ___ II M~1cril.l C.'tivev S1>il 5 19 

F ~lll:f pack from 19 fl m )7 ft. Material Gnvel Size JIS &md and Gru•'C'l I'/ 42 

El(J)lo1i"Ci used· Q'cs Ty~ Nnoi.Jll 3 V•rd~ 
r.xr1 cn1.ed r1:a Gr~\'cl &: Sand 4! 57 

(6) CASI G/ l.INER 
Casing Liac:r 01• + Fton1 l o C"..aLJ8e !>11 Pl~I Wld r rd 

n~ 
x 2 20 251.J 

;~ ~ 
o~- - t"' ' JV V!'"l l 12 w S1 2~ 

--•'-&JUfU ,vv'HU 

-.. .. u.r ., 
! 'f tl!I ~ 

Stire O 1n11de Qou1.11d" Qolhcr Loca1>ut1 of •M"M ---
T cmp CJSITI.& [Xj Ye< Dli lb From I> To 35 ' ' . .. ..... .. 

~A ~ 1v1 ;o-
(7) PERFORA'flONSISCRll':!o.:NS -

PL'rlOrnlll,lllS Mdhod 
~rrHnc T~ I'-' \litrl"' Wrj:~ '-1:i&rbl ~~ - · -

-~ 
Pcrf. Ca!!ifle/ ' rcen cml 10! S l0< •or Tele' Oil= SlllrmJ l)H 7-2014 Comp!ci..-d U5-U7-2l114 er= Liner Di" Fmtn To .-tdlh ICMlh •ICL• PlllCSlllC 

x-n 1:2 2f) ~ 0.1 (Hbocldfd) \\<a1er Well Coalitrudor Crl1.illcttlo11 

I c.\'tt1fy lhlll Iii• "1wk I Jl"•for:ned on the coowu~1on , d.ic~t"f.. ol tt' rauon. « 
•lunoonrn¢11l of thi~ "'ell ts 1n COOIJJIIance 11>11 Orcl\'(lfl "' 1er >ll~I>' " I 
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