—Q— Western Water & Lancl, Inc.

August 08, 2014

Mr. Michad Gardner
Environmental Manager
WPX Energy

1058 County Road 215
Parachute, Colorado 81635

RE:  Drill Pad RWF 342-33 Firs Subsequent Results Report, May 2014 Event
Dear Mr. Gardner,

Western Water & Land, Inc. (WWL) has completed the first subsequent water quaity sampling for the
WPX Energy Rocky Mountain LLC (WPX) RWF 342-33 Drill Pad in accordance with the Colorado
Qil and Gas Conservation Commission (COGCC) Rule 609. The RWF 342-33 Drill Pad is located in
the SE ¥4, NE ¥4, Section 33, Township 6 South, Range 94 West, 6th PM.

In accordance with Rule 609, the basdine water qudity evauation considered dl water sources
(domestic wells or springs) within a 0.5-mile radius of the referenced drill pad (cil and gas location). A
prdiminary screening of the groundwater sources was completed to identify the sources that are
potentialy available for sampling pending the consent of the structure owners. Each potentialy
Available Water Source was then evaluated to identify the preferred sources for the basdine program.
If the number of potentialy available sources was four or less, dl of the sources were included in the
ligt of preferred sources. If more than four sources were potentidly available, the sources were
prioritized based on WWL’s hydrologic expertise and in accordance with Rule 609. A complete
description of the water source evauation process and results are provided in the water source
evaluation report (RWF 342-33 Drill Pad Basdline Water Quality Evauation, April 26, 2013).

This report summarizes the selection of sampling locations and associated fiedld sampling activities, and
the quality control and water chemistry results.

SAMPLING LOCATIONSAND FIELD ACTIVITIES

As described in the RWF 342-33 Drill Pad Basdline Water Quality Evaluation, April 26, 2013, eleven
potential sampling locations were identified for field sampling of water quality consistent with
requirements of Rule 609. According to date records, the landowners, water well permit holders or

water right holders were mailed access request letters by way of certified U.S. Postd Service mail.
Three wdls and one spring were identified as preferred sampling locations:

e Winch Spring No. 1
o  Water Well Permit No. 130136

o Water Well Permit No. 43579-F

Applications in Earth Science 743 Horizon Court Suite 330, Grand Junction, CO 81506
Phone: (970) 242-0170 Fax: (970) 242-0270
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o Garrison Well Water Right (Water Well Permit No. 32546-F)

Severd landowners, water well permit holders, and water right holders were not sent access request
letters due to the lack of clarity to the implementation of Rule 609. Access request letters were not sent
for Water Well Permit No. 130136, Water Well Permit No. 43579-F, or Garrison Well Water Right.
Access was granted for Winch Spring No. 1. WPX was granted permission to sample three aternative
water sources. Water Well Permit No. 163324, Trahern Spring, and Haynes Spring Nos. 10 thru 12.

Four samples were collected for the RWF 342-33 Dirill Pad as shown in the table below. Basdine
sampling of these water sources was initiated on July 11", 2013; the first subsequent sampling was
conducted on May 6", 2014.

Sampling Date | Well I dentification or Sample CcoGccC
Permit No. I dentification Facility ID
5/6/2014 163324 Mackley 163324 | 03119
5/6/2014 Winch SpringNo. 1 |~ Winch Spg 1 752707
5/6/2014 Trahern Spring Trahern Spg 752706
5/6/2014 Haynes Spring Haynes Spg 752705

WPX Land Representative, Mr. Gary Reed, and Mr. Arnold Mackley were present when sample
Mackley 163324 was collected. The sample was collected from a hose bib fitting on the well discharge
line. There was no water treetment system or storage tank in use upstream of the sampling point.

There are three undeveloped decreed springs in close proximity to each other: 1) Haynes Spring No.
10, 2) Haynes Spring No. 11, and 3) Haynes Spring No. 12. WWL located one of the three springs and
assigned it the name “Haynes Spring”. No landowners were present when samples Winch Spg 1,
Trahern Spg, or Haynes Spg were collected. All springs were undeveloped and emanated from steep
hillsides. Sampled locations were fid d-staked using a 4-foot long, green, meta stake identified with the
sample ID written on an duminum tag. See Figure 1 for the sampled locations. Photographs of the
sampling sites are shown in Attachment A. Field monitoring forms are shown in Attachment B.

All sampling procedures followed the COGCC Modd Sampling and Anaysis Plan (SAP) protocols as
adapted by WPX. Sampling Method 1 for wells with pumps and effervescent samples, described in
Verson 1 of the COGCC Modd SAP, was used to collect Mackley 163324; Sampling Method 1 for
spring or seeps, described in Version 1 of the COGCC Modd SAP, was used to collect the remaining
three samples.

All samples were relinquished to the analytical laboratory’s (Accutest Mountain States [AMS], Wheat
Ridge, Colorado) courier in Rifle, Colorado, who carefully packs them in coolers with ice for
preservation and ships them to the anaytical laboratory by way of private overnight courier.
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QUALITY CONTROL SUMMARY

WWL conducted aTier 1 data validation quality control evaluation of the received andytical laboratory
data report. Attachment C presents detailed information on the quality control evauation for field
sampling and laboratory andysis associated with the collected samples.

AMS Laboratory assigned analytical results that were undetected with a “U” qualifier and “J”” qualifier
to results that were detected above the method detection limit but below the reporting limit to indicate
the result value is estimated. WWL assigned an “H” qualifier to results that exceeded analytical holding
times to indicate the result value is estimated. See Attachment C and Attachment D for individua
parameters that were qudified.

ANALYTICAL RESULTS

Laboratory anaysis was performed by Accutest Mountain States Laboratory (AMS), in Wheat Ridge,
Colorado in accordance with the andytica schedule described in Rule 609 with some deviations in
anayticd methods. The analyticd methods used are consdered valid and provide qudity results. The
analyticd results are summarized in Attachment D; the data are qudified as indicated. The full
laboratory anaytica report is presented in Attachment E.

No andyzed hydrocarbon condituents (diesel range organics, gasoline range organics, benzene,
toluene, ethylbenzene, and xylenes) were detected in the sampled water sources for the April 2014
sampling event. No significant differencesin common ion and metal ion concentrations were observed
between theinitia and first subsequent sampling event results.

If you have any questions or concerns, please contact me at (970) 242-0170.

Sincerely,

SR SR~}

Bruce D. Smith
Principal Hydrogeologist
WESTERN WATER & LAND, INC.

Attachments

Figure 1- Sampling Location Map

Attachment A - Photographs

Attachment B - Field Monitoring Forms

Attachment C — Qudlity Control Evaluation
Attachment D - Summary of Analyticd Results
Attachment E - Laboratory Analytical Summary Report
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Photo 2. Mackley Well Sampling L ocation (M ackley 163324)



Photo 4. Trahern Spring Sampling Location (Trahern Spg); View Upstream



Photo 6. Winch Spring No. 1 Sampling L ocation (Winch Spg 1)



Photo 7. Haynes Spring Sampling L ocation (Haynes Spg)

Photo 8. Haynes Spring Sampling L ocation (Haynes Spg)
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WPX BWQ Groundwater Monitoring Field Form

Project Information

Project: TWE #AL A2 HAQ Sample Purpose: oy L q,ﬁaw nd )
Site Name (Well Pad): Vel #2-23 Site API: &[Q -1

Station Name: ackled Ar(f\nl; Sample Date: S-L- 1Y

COGCC Facility ID: 703119 Start Time: 0P 00

Field Sample ID: Vool W %324 End Time: 1125

Landowner Name: A{nclll + Prcleeny Mockley | Sample Time: 1049

Landowner Address:  LJg3i (1L v\j; I&le. (0 gié’;ér_’) Sample Team: AL N

Water Right/Well Owner? [Acncld Ay ek oy Observer: SUL

Water Right/WgTT Permif? | |, 22 - Lead Signature/Date: . —2 =< A-K-/4/
Receipt Number: 033 Q‘)Q =

Station Information

Station Description: uull 7l sl 4anie

Approximate Distance to Well Pad: ’lf b 7 ) Q}r

Station Type: Well /Spring / Seep / Other: Water Use: (Domestic) Irrigation /
Sampling Location: _ Kitchen Tap / Pipe / Well House /¢Hose bip / Other: 0% pip direttiy ofd epl
GPS Location: Zone S, L0k G5 ProvinbS $aoiple an ew213-13
Total Depth (ft): 1724 Static Depth to Water (ft): |Q(, & | | Well diameter (in): <
Purge Volume (gal) 20,12 Total Volume Purged (gal) | {174
Weather Conditions £
Sky: Cleat / Scattered / Cloudy / Overcast | Estimated Air Temp (deg F): 7
Precipitation: @),r],é / Light / Moderate / Heavy Precip Type: @rﬁ/ Rain / Sleet / Hail / Snow
Wind: Calm / Light / @y} Strong Wind Speed/Direction: @

Field Measurements

Parameter Units Reading Time Flag Instrument | In-situ or Comments
- Code Container

WaterTemp | degC  trH{/3.7] //// N5 1L 200 | (omansly
oH s.u. 2.25 | e |
Sp. Conductivity | uS/cm 954 \
Conductivity us/cm Yo 7
DO Saturation % 9224 ' |
DO mg/L N .65 \

Baro Press mmHg |Gz T |
ORP RmV /]4 .6 i ~V
Turbidity NTU 0.0 N AV o TP 0.82.049.0.6Y
Discharge apm 1 1.7 1922 NAZ !
H2s mg/L " AM
Color: Clest!/ White / Yellow / Brown / Green / Blue / Other Light'/ Med / Dark
Odor: MNoRg / Mild / Mod / Strong
Effervescence:  Nane/ Mild / Mod / Strong Bubbles: ®ore / Low / Mod / High
Sediment: N / Light / Mod / Heavy VOA Headspace: No@ < Pea Size / = Pea Size

Y e T,
Lab Analysis: @ule 609’/ COA 9 / COA 22 / Other

Field Filtered:  Yes /o) Filter Size: pJ@ No. Filters used: A [/

Flag Codes: NM (not measured), E (estimated), N/A (not applicable), | (insufficient sample), Q (uncertain value), ¥ (calculated value), AV {averaged
value), EC (exceeds calibration range), OT (other flag to be defined later), NS (not stabilized), VAR (variable)




Landowner Comments on water quality:

ont. Tyt 1t e woetey  for dvm}z,m@!domwérﬂ USe

WPX BWQ Groundwater Monitoring Field Form

0N\ s Lattr dmw{]}\ Vmpaery” naonas . Wil  Wgs, T

N4y Divide WOBRY {0 0 wmigalang leuph Jears agp)
v @rodipnt Lo progary.
Additional information:
(AId: Wt &OL  $1.51 £+,
0122 dircha go 1.7 apm
(A5 wlL BTOC Q4 .1Le C)-t
5% Clnetm%v%: LU Gpm
Dby N Ayl pTOC  Ad.So (#
028 L BTOC Q4 4l £
10%% . e eT0C 9457 &
Bcw}f?k, L ecatior: ’/Wr‘?ﬁfg)éﬁ',, 37.4x4 731
o) Pesd 4 Drnsid Magieley present fr sample
o g | -
Calibration Information pate: S/ o][4 | Location: [\ LA L0
Instrument Parameter | Units Time Calibration | Calibration | Instrument Adjusted | Comments
Standard Standard Reading of | Reading
r Value Temp (f'C) Standard
o Yrp [ eH su. (7% (e .0 235 | 0%
L pH su-_ 2] | 10.0 234 10.00
| pH 5.U. _| d.ol 234 | 40 [4d
A | SeC usfem @ | 15170 [ 2252 [7p97 707
| SpC uS/cm .
ol DO % WYal 230 | 8892 L32.§ pam¥g
DO %
ORP RmV .
(TP | Turbidity [NTU  [00Z S|




- w3324
WPX BWQ Groundwater Monitoring Field Form

Well Purging Information

Date: T -\p- P Method: -~ T Bt Sible ;f
ate: &-Lo-v urge Method: 3 e g Valuwass 9 araimetes AT
Total Depth, ft (dy): \?’D Static Depth to Water, ft (do): 3.5 Sample/Set Depth (ft):
Casing Radius (in): b-24" = 2.5 y 3Y4-120 - 2.5. Casing Volume (ft’): 5.23
A 3.
Total Volume (gal or ft'): 36?.11 Total Volume x 3 (gal or ft°): 149 313
1ft’=7.48 gal 27 .S
Casing Volume = rr®(de-d.,) A o
qyz_z,% [no' - 15') =523 4 2 an .
2 % 2.1
Purge | Time Temp | pH SpC Cond DO DO ORP Water Clarity | Efferves- Volume Cum Vol
# (deg {s.u.) (us/cm) {uS/cm) (%) (mg/L) | (RmV) (Poor/Mod/ cence Purged Purged
Q) Good) or (None (gal) (gal)
NTUs /Slight/
Mod/Heavy)
0 | 125% .4
| 10915 iz 37107 | Aud | Nz [l [ 734 ]| bAO | 900 donlt 2o | S
7 Iz 1zs |l a4 | 123 (764 | 1.470103.% | 1.3l None 815 |23
% g5 12,5 [7.20 ] 4% | 725 |T10]|9.58 [ us. k| Dl nlon %\ |32
d |lrssliz.s|zd|as3 | 12L (1101796 lvwra | pde Non® 131l b [g2 -
S loos|1z.s (1|95 | T || TR Ie.8 | 0.27 Nome  1327.5 (L4 )
L IDIS 2L [T |9sS | R [N 7.5 R4 | DuS Non®  |[1248.48s .2
1 lwezelizo 1 2%< | 9zp N3 [e3hwaa | 0.23 nNonR - (3SR 7| Llol. >
S w35 [W2a 7172|959 | 720 |2 [1%51\& . Z| 0.9 A€ 3753\ 7.4

Vilactars \WWatar mrved ey Dvera 2 ~fF 2
Western Water & Land, Inc.  Page3of 3



WPX BWQ Surface Water Monitoring Field Form

Project Information

Project: CWE ZU2-22 20K | sample Purpose: Yoo (9 50%&@1%% l
Site Name (Well Pad):  [LWwF 2zdp-23 Site API: cs <1740

Station Name: wkley T7] Sample Date: S- (14

COGCC Facility ID: e o | Start Time: 1400

Field Sample ID: LU\YH h S04 | End Time: \wyd

Landowner Name: (W FX|5, fneizy Cerkl Meudhesn, L4¢ | Sample Time: 1410

Landowner Address: Y2 :gﬂﬁ é’ ,,g.ﬁwne_j'x‘yg& /pample Team: SLK NS

\Jf{te'r Rﬁht{Weil Owner: A-{‘ﬂc\ A /VALCK}%/ Observer: oEN

‘:‘E:TRTngt/WeII Permit: #{-ﬁq-.a—'—,%g‘é}-e# Lead Signature/Date: . —2722— <35 - /4

LWing h ‘fSPﬂm VW

Station Iinformation

Station Description: Oprg, I} () ﬁ\war’ uzpredunt frenn cpond .
Approximate Distance to Well Pad: ¥ 74/ _Q-\—— 4

Station Type:  Stream /Gpring’/ Seep / Pond / Lake / NPDES Outfall / Other:

Sampling Location: (Bank/ Pipe / Wading / Boat / Bridge / Hose bib / Tank / Other:

Sampling Location Description: @60l [Riffle / Eddy / Backwater / Open / Channel / Braided / Other:

Sampling Location Width: 9 [+ Sampling Location Depth: 7V
GPS Location: Zone GMVA 10COMIN 0SS QIreVIoWSyY Spmels on 2 L 133
Weather Conditions
Sky: (Cleaf / Scattered / Cloudy / Overcast | Estimated Air Temp (deg F): 75
Precipitation: QNone Light / Moderate / Heavy Precip Type: /ﬁﬁe / Rain / Sleet / Hail / Snow
Wind: Calm / Light Strong | Wind Speed/Direction: (3
1
Field Measurements
Parameter Units Reading Time Flag Instrument | In-situ or Comments
Code Container

Water Temp | degC EXNNCVS B Qro forguas
pH 5.U. 225 | . ""E
Sp. Conductivity | uS/cm 942 | |
Conductivity uS/cm L2 | |
DO Saturation % 1 ) \
DO mg/L .57 [

Baro Press mmHg (976.4 N XA V
ORP RmV 17,8 3 ¥ /
Turbidity NTU (2 l0Z iys TV | LA2 7.3, 5. 32
Discharge 4pm -5 £ ! !
H2S mg/L M
Color: Llear’/ White / Yellow / Brown / Green / Blue / Other Light¥ Med / Dark
QOdor: (Nong / Mild / Mod / Strong
Effervescence: ®ong)/ Mild / Mod / Strong Bubbles: ore / Low / Mod / High
Sediment: None / (ight / Mod / Heavy VOA Headspace: NQney < Pea Size / > Pea Size

Lab Analysis:  ~Rule 669 / COA 9 / COA 22 / Other

Field Filtered:  ~Vas KoY Filter Size: pJA No. Filters used: Nf

Flag Codes: NM (not measured), E (estimated), N/A (not applicable), | (insufficient sample), Q (uncertain value), Y (calculated value), AV (averaged
value), EC (exceeds calibration range), OT (other flag to be defined later), NS (not stabilized), VAR (variable)



WPX BWQ Surface Water Monitoring Field Form

Landowner Comments on water quality:

N[A

Additional information:

&m}:ia locatlon : -)01.&T504 , 3T.4RGI&A

bk  nfo  on MaULL iLo7:>82_/7Z

Calibration Information Date: S_),-/4 ¢ | Location:
Instrument Parameter | Units Time | Calibration | Calibration | Instrument | Adjusted | Comments
Standard Standard Reading of | Reading
Value Temp (°C) | Standard
pH s.u.
pH s.u.
pH S.u.
SpC uS/cm
SpC uS/em
DO %
DO %
ORP RmV
Turbidity NTU




WPX BWQ Surface Water Monitoring Field Form

Project Information

Project: CWwr Z-z23 W Sample Purpose: e L9 SuiReq et |
Site Name (Well Pad): WY 247-232 Site API: OHA -NRYd 7

Station Name: Siiigae Tty Sample Date: 5-u-14 -

COGCC Facility ID: 258 106 Start Time: 1120

Field Sample ID: T oey N g’pq End Time: 1%SD

Landowner Name: AV ﬁwaﬁfé Sample Time: ) R

Landown_eJ;‘Address: ;b'?cx }ﬂ!@ }2‘;‘[’5 45} ;:g Sample Team: SUL NI

Water Right/Well Owner: | N ocon . < SEYYY. Observer: NS

@/Well Permit: | S 720 Lead Signature/Date: y 2> Z=Z _— £-&./j2/

Iaheon Spnm Ao |

Station Information

Station Description: Sﬂﬁﬂﬁj} N Vr;{,u[,uﬁ }ﬁbf LMV jp5- 53

Approximate Distance to Welf Pad: ] 147) SH-

Station Type: Stream /,gﬁ_gg?/ Seep / Pond / Lake / NPDES Outfall / Other:

Sampling Location: Bank7 Pipe / Wading / Boat / Bridge / Hose bib / Tank / Other:

Sampling Location Description: _@ook? Riffle / Eddy / Backwater / Open / Channel / Braided / Other:

Sampling Location Width: | T4 Sampling Location Depth: /-1 \
o bacgtion; Zone hivie  1OOHON QS QranioUS YSAMTREL On 2 1243
Weather Conditions
Sky: Clear / Scattered @oﬁ? / Overcast | Estimated Air Temp (deg F):
Precipitation: __—Noné / Light / Moderate / Heavy Precip Type: ~Non€/ Rain / Sleet / Hail / Snow
Wind: ~ Calm X@? Mod / Strong Wind Speed/Direction: _4_ | 1
Field Measurements

Parameter Units Reading Time Flag Instrument | In-situ or Comments
- Code Container

WaterTemp  |degC  [/D.7 [Z47)ay N6 pro (ontawns v
pH 5.U. <.57 | ;
Sp. Conductivity | uS/cm qbg |
Conductivity us/cm Y 1 |
DO Saturation | % 2.0 ] |
DO mg/L X 65 |

Baro Press mmHg & )G, & &l
ORP RmV T, % W N/,
Turbidity NTU 224 AV o TR 3¢72.3/423%
Discharge qpm =D E T
H2s Mg/l LA AM
Color: Clear / White / Yellow [Brown’/ Green / Blue / Other (Light/ Med / Dark
Odor: ¢ None7 Mild / Mod / Strong
Effervescence: @7 Mild / Mod / Strong Bubbles: (ﬁone? Low / Mod / High
Sediment: None /(Gghty Mod / Heavy VOA Headspace: ~None / < Pea Size / > Pea Size

Lab Analysis:  Ruke609/ COA 9 / COA 22 / Other

Field Filtered:  Yes7/No) Filter Size: A /2 No. Filters used: /(j//[:

Flag Codes: NM (not measuredh £ (estimated), N/A (not applicable), | (insufficient sample), Q (uncertain value), Y (calculated value), AV (averaged
value), EC (exceeds calibration range), OT (other flag to be defined later), NS (not stabilized), VAR (variable)



Landowner Comments on water quality:

/A

WPX BWQ Surface Water Monitoring Field Form

Additional information:

Sarph fecehor ! -l7.24192, 29 yzel 19K

CCL\\WOL%M wfo on MQLL@UMF W%%Z’—j

Calibration Information Date: G-lo- (4 “ | Location: :
Instrument Parameter | Units Time Calibration | Calibration | Instrument | Adjusted | Comments
Standard Standard Reading of | Reading
Value Temp (°C) | Standard
pH s.u.
pH s.u.
pH s.U.
SpC uS/cm
SpC uS/cm
DO %
DO %
ORP RmV
Turbidity NTU




WPX BWQ Surface Water Monitoring Field Form

Project Information

Project: ’E,LQF Z42- 22 FAAE Sample Purpose: V_ule [P ‘jobS.QQ voint 1
Site Name (Well Pad): T&{,UF 282-23=2 Site API: 0= - 17470
Station Name: Sovate. |08 sample Date: C-1,-14
COGCC Facility ID: 1557104 Start Time: 1S00
Field Sample ID: daudws Sm End Time: oS,
Landowner Name: Notn $a~‘u, o Sample Time: \5,3:‘5’
Landowner Address: £75 Ry ﬁi}fa Z\S?ch,(ﬂ WES | Sample Team: SUE, RIS
(WateT Right/Well Owner: [Neoc 3 f)a,u(‘._ﬁe Observer: AL S

ate’r'fﬁ/g—mhveli Permit: Lead Signature/Date: =2 ,,;;,.5,/5/
/ﬁwﬂf« ZS-DO |
Station Information d

Station Description: 6]7‘le@( Hll %}dé’ }QJC}., (0 féiVEf

Approximate Distance to Well Pad: léL} | 4

Station Type: Stream / Sﬁcmg’? Seep / Pond / Lake / NPDES Outfall / Other:

Sampling Location: ®ank#Pipe / Wading / Boat / Bridge / Hose bib / Tank / Other:

Sampling Location Description: (ool / Riffle / Eddy / Backwater / Open / Channel / Braided / Other:

Sampling Location Width: ) Q: Sampling Location Depth: 72 '{.,f\
GPS Location: Zone  AAhU ot oa T}m.mws sanrpty ok (e %2-12
Weather Conditions
Sky: Clear / Sc&ttered’/ Cloudy / Overcast | Estimated Air Temp(degF): 710
Precipitation: NGng)/ Light / Moderate / Heavy Precip Type: Nane/ Rain / Sleet / Hail / Snow
Wind: Calm /(ght / Mod / Strong Wind Speed/Direction:_Aj//l
Field Measurements
Parameter Units Reading Time | Flag Instrument | In-situ or Comments
Code Container

Water Temp deg C 1.0 55832 Nei ¢o | Lopgwma v
pH .U, 7. 4] l -
Sp. Conductivity | uS/cm v \ l
Conductivity uS/cm 73 | |
DO Saturation % Gl Y ' 1
DO mg/L (o S% \

Baro Press mmHg 7 L 2 l
ORP RmV =97 | \ 1.
Turbidity NTU D.S0 \ MNa  lwwe i) 10.520.57.¢0.90
Discharge 4Pm H-5 -A-W'Er f ’
H25 he/t M aun
Color: (Clear/ White / Yellow / Brown / Green / Blue / Other (Light / Med / Dark
Odor: (None’/ Mild / Mod / Strong
Effervescence: (None)/ Mild / Mod / Strong Bubbles: (" Nope / Low / Mod / High
Sediment: “None (/Eig—llp/ Mod / Heavy VOA Headspace: (' / < Pea Size / = Pea Size

—,—*’."—:_ :
Lab Analysis: Rule-609 / COA 9 / COA 22 / Other

Field Filtered:  Ves/No> Filter Size: /) /Z _ No. Filters used: { /4

Flag Codes: NM (not measured), E (estimated), N/A (not applicable), I {insufficient sample), Q (uncertain valug), Y (calculated value), AV (averaged
value), EC (exceeds calibration range), OT (other flag to be defined later), NS (not stahilized), VAR (variable)



WPX BWQ Surface Water Monitoring Field Form

Landowner Comments on water quality:

N &

Additional information:

SW;;/;;. locetion. ~WT.88)57, 9. 4R5S6E

(dlipay P on Moackbin) w2324

Calibration Information Date: S-lo- L] | Location:
Instrument Parameter | Units Time Calibration | Calibration | Instrument Adjusted | Comments
Standard Standard Reading of | Reading |
Value Temp (°C) | Standard
pH s.u.
pH s.u.
pH S.u. i
SpC uS/em ;
SpC us/cm
DO % i‘
DO %
ORP RmMV
Turbidity NTU




ATTACHMENT C

Data Quality Evaluation



QUALITY CONTROL EVALUATION

Quality control measures condsted of a review of field sampling procedures and the andytica laboratory
qudity control data. Laboratory quality control information was reviewed and checked for consistency in
meeting acceptance criteria and the assignment of data qualifiers. In addition, WWL conducted quality control
evaludions of cation-anion balance (CAB) and totd dissolved solids (TDS) caculated versus measured rétio.
WW.L assigned additiond qudifiersto andyticd results as necessary.

Field Procedures

WWL conducted field sampling procedures in accordance with the WPX SAP and COGCC Modd SAP. All
samples were collected by direct filling methods, dissolved gas sampling for Mackley 163324 was conducted
using Method 1 for wellswith pumps and effervescent samples; all other dissolved gas sampling was conducted
usng Method 1 for springs or seeps. No field procedure deviations occurred that were cause for data
qudification.

CcocC

The chain-of-custody forms were reviewed for correct and complete sample IDs, requested analysis, and other
pertinent information. The andytes requested on the COCs matched the requirements of Rule 609. DRO (diesd
range organics) and GRO (gasoline range organics) were designated on the COCs in place of TPH, arequired
anaysisfor Rule 609. No other errors or quality control issues were observed, and no corrections were needed.

Sample Receipt

All samples were received by AMS in two cooler within the temperature range criteria (4°C £ 2°C). Cugtody
seds were intact. No quality control issues were reported on the sample receipt form. No qudifiers were
assigned to results based on sample receipt conditions.

Holding Times
Laboratory pH was analyzed out of holding time for all samples; WWL assigned an “H” qualifier to
indicate the results are estimated. All other analyses were conducted within recommended holding times.

Analytical Methods

The andytical methods used by AMS were checked for consistency with the analytica schedule in the SAP.
Andyticd methods were found to be consistent with the following modifications: Gasoline Range Organics
(TPH volatiles) were andyzed using Method SW8260B. Diesd Range Organics (TPH extractables) were
analyzed according to Method SW846-8015B.

Detection Limits

Detection limits provided with the andytica results were compared to the origind quoted detection limits from
the anayticd laboratory. Detection limits were as quoted with no deviations observed except as applied to
increased dilution factors.

AMS samples Mackley 163324 and Winch Spg 1: adilution factor of 10 was applied for nitrate and sulfate; and
adilution factor of 2 for selenium.

AMS sample Trahern Spg: adilution factor of 2 was applied for bromide, chloride, fluoride, nitrate, and nitrite;
dilution factor of 10 for sulfate; and a dilution factor of 2 for selenium. Nitrite had an €levated detection limit
dueto matrix interference.

AMS sample Haynes Spg: adilution factor of 2 was applied for bromide, fluoride, nitrite; dilution factor of 5 for
nitrate, chloride, sulfate; and a dilution factor of 2 for selenium. Nitrite had an elevated detection limit due to
matrix interference. All other andytes had a dilution factor of 1.
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AMS reports sample results at the reporting limit (RL) as “undetected” or “U” rather than reporting results as
lessthan the reporting or detection limit, e.g. < 0.05ug/L.

Completeness

Data completeness is a measure of requested analysis and received results. The analytical condtituents required
under Rule 609 were compared to those requested and analyzed in the laboratory reports. Quaified data are
included as andyzed data. No data were rgected for field or analytical reasons. WWL separately designated
DRO (Diesal Range Organics) and GRO (Gasoline Range Organics) for the TPH analysis required in Rule 609.
All requested andytical data matched the laboratory reported data results; data completeness is considered 100
percent.

Cation-Anion Balance

The cation-anion balance (CAB) cdculatesthetotal charge of postively charged ions and thetotal charge of the
negatively charged ions. It isameasure of the quality of the andysis; if the chargeis not balanced, an error may
exist inthe andlysis. CAB percent difference cd culations were performed for each sample; if the CAB exceeded
+ 5%, i.e. lessthan 95% or greater than 105%, the andytical results datamay be qualified as estimated.

In general, WWL will assign a qualifier (estimated result) for a CAB equd to or greater than plus or minus

10%, and may assign aquaifier for CAB percentages between plus or minus 5% and less than
10%. Thefind CAB calculaionsfor the samples are asfollows:

o Mackley 163324: 2.906%
o  WinchSpg1: 1.279%

e Haynes Spg: 1.736%

o Trahern Spg: 0.477%

The andytical results for cations and anions for the samples were not qudified on the basis of the CAB. See
Attachment C, Data Qudity Review Shests.

TDS
The ratio of laboratory-measured TDS versus cal culated TDS were computed; sample ratios less than 0.80 and
greater than 1.20 are cause for areview of maor ion reporting errors. In general, WWL will assgn a qualifier
(an estimated result) when TDS ratios are less than or equa to 0.5 and equal to or greater than 1.5, and may
assign a qudifier for TDS ratios greater than 0.5 and less than 0.8 and greater than 1.2 and less than 1.5. The
TDS cdculationsfor samples are asfollows:

e Mackley 163324: 1.15

e WinchSpg1l: 1.16

e HaynesSpg: 1.23

e Trahern Spg: 1.19

No sampleresults were rgjected or qudified on the basis of the TDS acceptance criteria

Field Duplicates
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Fied duplicates evaluate the precision of analyticd results for field samples collected for a specific sampling
event. Precison is measured by the calculation of the relative percent difference (RPD) using the analytical
results from the original investigative sample and the duplicate sample. An RPD limit of 35% is used for the
data qudification criterion. When the origind sample has a detected concentration above the reporting limit
(RL) and the concentration of the fied duplicate is less than the RL, the calculation of afidd duplicate RPD is
not applied. For sample resultslessthan 5 timesthe RL, the acceptance criterionis+ RL.

No field duplicates were collected for this sampling event, therefore no field duplicate RPDs were cal cul ated.

Trip Blanks

Trip blanks are andyte-free matrix (water in this case) samples supplied by the anayticd laboratory that are
shipped inside the sample shipping containers to and from the field invedtigation site. Field blanks test for
potentia contamination during shipping and sampling field procedures. For this project, field blanks are
analyzed for volatiles only. There were no detections of volatiles (benzene, toluene, ethylbenzene, and xylenes,
BTEX) in the andyzed trip blank samples. No data were qualified based on trip blank analytical results.

Laboratory Quality Control

The analytical laboratory conducts an extensive quality control program and as part of the overal quality control
process. The andytica laboratory quality control program includes the use of various laboratory qudity control
samples including but not limited to: method blanks (MB), laboratory control samples (LCS) and duplicates
(LCSD), matrix spikes (MS) and duplicates (M SD), surrogates, initid calibration verification standards (ICV's),
and continuing calibration verification sandard (CCVs).

WW.L verified that the lab performed and reported quality control data correctly. This included checking
laboratory control samples data for meeting laboratory QC limits, acceptance criteria, and recovery limits. QC
limits associated with the relative percent difference (RPD) between duplicate samples typically range from a
limit of 20% for metds and genera or wet chemistry to 30% for organic anadytes. Typicd percent recovery
acceptance limits are 80 to 120% for metals and wet chemistry and 70 to 130% for organics, some organic
compounds may have much broader recovery limits.

All sampling event data packages showed that no laboratory control samples exceeded the QC limits or
acceptance criteria without data quaification, and no recovery limits were exceeded. No qudifiers were
assgned to the results.

Accuracy

Accuracy was evaluated as a percent recovery of an analyte in a reference standard or a spiked sample, eg.
matrix spike and matrix spike duplicate. In cases where percent recoveries exceeded the |laboratory acceptance
criteria, data would be qualified depending on whether the anayte was detected above the method detection
limit (MDL) or naot, if the recovery of the associated control sample was acceptable, or if the anayte
concentration in the sample was disproportionate to the spike level and that the recovery of the associated
control sample was acceptable. Note that the analytical laboratory may not have selected a sample from this
field investigation for testing matrix quaity control samples. In these cases, true matrix affects cannot be
asessed and the resulting data should be considered as estimated. This will be noted in the DQR sheets
(Attachment C), but the datawill not be broadly qudified by WWL.

AMS sdected Haynes Spg for testing matrix quality control samples for anaytes bromide, chloride, fluoride,
nitrate, nitrite, and sulfate. AMS sdected a number of other samples for testing MS and MSD based on the
analytica method being used. The MS and M SD recoveries met guidance criteriafor precison and accuracy for
all analytes with the exception of TPH-DRO associated with al samples. The M S recovery for TPH-DRO was
low by 9%. The sample sdected for MS and MSD had concentrations of TPH-DRO that were undetectable at
the MDL; identica to the Haynes Spg sample. The lab reported the probable cause due to matrix interference.
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No qualifiers were assigned to the results by the lab. WWL did not assign additiond quaifiersto the analytica
results.

No qualifiers were assigned to the results by the lab. WWL did not assign additiond qualifiersto the andytica
results.

Precison

Precison is the measurement of how closely replicate sample congtituents agree and is not related to the true
value (concentration). Precison is measured usng RPD calculations for [aboratory duplicate samples such as
LCSD and MSD samples and any other duplicate samples generated by the laboratory. The RPDs were
compared to the laboratory acceptance limit of 20% for metals and general or wet chemistry and 309% for
organic andytes. RPDs were not used when the sample concentration was too low (< 10X MDL) for accurate
evauation. RPDs for TPH-DRO associated with al samples were outside of control limits (high 34%). The lab
reported the probable cause for the high recovery was sample nonhomogeneity. No qualifiers were assigned by
the laboratory because of RPD values exceeding the laboratory acceptance criteria

Data Qudlity Review Sheets are presented within this Attachment.
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DATA QUALITY REVIEW SHEET

Facility ID: 703119 Project: BWQ: RWF 342-33

Station Name: Mackley, Arnold Lab Work Order: D57480

Sample Date: 5/6/2014 QA/QC Review Date: 7/9/2014

Field Sample ID: Mackley 163324 Reviewer: S. Kipp

Field Sampling Data Review Yes No N/A
1. Well properly purged? 0 n
2. Flow rate reduced prior to sampling? O O
3. Water quality parameters stable prior to sampling? [ [
4. Field instruments calibrated properly? 0 0
5. Sampling methods performed according to SAP procedures? [ [
6. Procedures consistent with obtaining a representative sample? 0 0

Lab Data Report Review
7. Proper sample custody maintained until laboratory receipt? [ [
8. Receipt form is without discrepancies? If no, list in comments. m [
9. All samples analyzed for the requested analyses? 0 0
10. Proper laboratory methods used? ] ]
11. All sample holding times met (other than lab pH)? ] 0
12. Lab QA samples (e.g., matrix spikes and matrix spike duplicates) collected and O =

analyzed according to lab method and results within method acceptance limits?
13. Was the field investigation sample matrix used by the lab for matrix QC for all O 0
analyses?
14. Laboratory qualifiers for data (other than non-detect)? List in comments. m [
15. Additional qualifiers assigned (other than pH)? 0O O
16. Are corrective actions required? If yes, list actions and dates to be completed by: 0 O
Corrective Action Date to be completed
None

Calculated Ratio/Percent Acceptable Meets QC

Calculated Parameters Value Lab Value Difference Limit Criteria?
Cation/Anion Balance, % (CAB) 2.906 N/A N/A +5%
Total Dissolved Solids, mg/L (TDS) 705.7 616 1.15 0.8-1.2
Specific Conductance, uS/cm (SpC) 919 909 1.01 0.8-1.2

Comments:. pH analyzed out of analysis holding time, WWL qualified with “H”; result considered estimated. "J"

qualifier for manganese to indicate a result greater than the method detection limit but less than the reporting limit.
MSD recoveries were outside of control limits for TPH-DRO (low 9%) due to possible matrix interference. RPD for MS
and MSD recoveries were outside of control limits for TPH-DRO (high 34%) due to possible sample nonhomogeneity.
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DATA QUALITY REVIEW SHEET

Facility ID: 752707 Project: BWQ: RWF 342-33

Station Name: Mackley 971 Lab Work Order: D57480

Sample Date: 5/6/2014 QA/QC Review Date: 7/9/2014

Field Sample ID: Winch Spg 1 Reviewer: S. Kipp

Field Sampling Data Review Yes No N/A
1. Well properly purged? 0 0
2. Flow rate reduced prior to sampling? 0 O
3. Water quality parameters stable prior to sampling? [ [
4. Field instruments calibrated properly? 0 0
5. Sampling methods performed according to SAP procedures? [ [
6. Procedures consistent with obtaining a representative sample? 0 0

Lab Data Report Review
7. Proper sample custody maintained until laboratory receipt? [ [
8. Receipt form is without discrepancies? If no, list in comments. m [
9. All samples analyzed for the requested analyses? 0 0
10. Proper laboratory methods used? ] ]
11. All sample holding times met (other than lab pH)? ] 0
12. Lab QA samples (e.g., matrix spikes and matrix spike duplicates) collected and O =

analyzed according to lab method and results within method acceptance limits?
13. Was the field investigation sample matrix used by the lab for matrix QC for all O 0
analyses?
14. Laboratory qualifiers for data (other than non-detect)? List in comments. m [
15. Additional qualifiers assigned (other than pH)? 0O O
16. Are corrective actions required? If yes, list actions and dates to be completed by: 0 O
Corrective Action Date to be completed
None

Calculated Ratio/Percent Acceptable Meets QC

Calculated Parameters Value Lab Value Difference Limit Criteria?
Cation/Anion Balance, % (CAB) 1.279 N/A N/A +5%
Total Dissolved Solids, mg/L (TDS) 652 562 1.16 0.8-1.2
Specific Conductance, uS/cm (SpC) 839 830 1.01 0.8-1.2

Comments:. pH analyzed out of analysis holding time, WWL qualified with “H”; result considered estimated. "J"

qualifier for manganese to indicate a result greater than the method detection limit but less than the reporting limit.
MSD recoveries were outside of control limits for TPH-DRO (low 9%) due to possible matrix interference. RPD for MS
and MSD recoveries were outside of control limits for TPH-DRO (high 34%) due to possible sample nonhomogeneity.
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DATA QUALITY REVIEW SHEET

Facility ID: 752706 Project: BWQ: RWF 342-33

Station Name: Savage 955 Lab Work Order: D57481

Sample Date: 5/6/2014 QA/QC Review Date: 7/9/2014

Field Sample ID: Trahern Spg Reviewer: S. Kipp

Field Sampling Data Review Yes No N/A
1. Well properly purged? 0 0
2. Flow rate reduced prior to sampling? O O
3. Water quality parameters stable prior to sampling? [ [
4. Field instruments calibrated properly? 0 0
5. Sampling methods performed according to SAP procedures? [ [
6. Procedures consistent with obtaining a representative sample? 0 0

Lab Data Report Review
7. Proper sample custody maintained until laboratory receipt? [ [
8. Receipt form is without discrepancies? If no, list in comments. m [
9. All samples analyzed for the requested analyses? 0 0
10. Proper laboratory methods used? ] ]
11. All sample holding times met (other than lab pH)? ] 0
12. Lab QA samples (e.g., matrix spikes and matrix spike duplicates) collected and O =

analyzed according to lab method and results within method acceptance limits?
13. Was the field investigation sample matrix used by the lab for matrix QC for all O 0
analyses?
14. Laboratory qualifiers for data (other than non-detect)? List in comments. m [
15. Additional qualifiers assigned (other than pH)? 0O O
16. Are corrective actions required? If yes, list actions and dates to be completed by: 0 O
Corrective Action Date to be completed
None

Calculated Ratio/Percent Acceptable Meets QC

Calculated Parameters Value Lab Value Difference Limit Criteria?
Cation/Anion Balance, % (CAB) 0.477 N/A N/A +5%
Total Dissolved Solids, mg/L (TDS) 735 620 1.19 0.8-1.2
Specific Conductance, uS/cm (SpC) 925 870 1.06 0.8-1.2

Comments:. pH analyzed out of analysis holding time, WWL qualified with “H”; result considered estimated. "J"

qualifier for manganese to indicate a result greater than the method detection limit but less than the reporting limit.
MSD recoveries were outside of control limits for TPH-DRO (low 9%) due to possible matrix interference. RPD for MS
and MSD recoveries were outside of control limits for TPH-DRO (high 34%) due to possible sample nonhomogeneity.
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DATA QUALITY REVIEW SHEET

Facility ID: 752705 Project: BWQ: RWF 342-33
Station Name: Savage 1058 Lab Work Order: D57481
Sample Date: 5/6/2014 QA/QC Review Date: 7/9/2014
Field Sample ID: Haynes Spg Reviewer: S. Kipp
Field Sampling Data Review Yes No N/A
1. Well properly purged? 0 0
2. Flow rate reduced prior to sampling? O O
3. Water quality parameters stable prior to sampling? [ [
4. Field instruments calibrated properly? 0 0
5. Sampling methods performed according to SAP procedures? [ [
6. Procedures consistent with obtaining a representative sample? 0 0
Lab Data Report Review
7. Proper sample custody maintained until laboratory receipt? [ [
8. Receipt form is without discrepancies? If no, list in comments. m [
9. All samples analyzed for the requested analyses? 0 0
10. Proper laboratory methods used? ] ]
11. All sample holding times met (other than lab pH)? ] 0
12. Lab QA samples (e.g., matrix spikes and matrix spike duplicates) collected and O =
analyzed according to lab method and results within method acceptance limits?
13. Was the field investigation sample matrix used by the lab for matrix QC for all O 0
analyses?
14. Laboratory qualifiers for data (other than non-detect)? List in comments. m [
15. Additional qualifiers assigned (other than pH)? 0O O
16. Are corrective actions required? If yes, list actions and dates to be completed by: 0 O
Corrective Action Date to be completed
None
Calculated Ratio/Percent Acceptable Meets QC
Calculated Parameters Value Lab Value Difference Limit Criteria?
Cation/Anion Balance, % (CAB) 1.736 N/A N/A +5%
Total Dissolved Solids, mg/L (TDS) 741 604 1.23 0.8-1.2 ]
Specific Conductance, uS/cm (SpC) 901 889 1.01 0.8-1.2

Comments:. pH analyzed out of analysis holding time, WWL qualified with “H”; result considered estimated. "J"
qualifier for manganese to indicate a result greater than the method detection limit but less than the reporting limit.
TDS ratio slightly outside of QC criteria, but data not qualified. MSD recoveries were outside of control limits for TPH-
DRO (low 9%) due to possible matrix interference. RPD for MS and MSD recoveries were outside of control limits for
TPH-DRO (high 34%) due to possible sample nonhomogeneity.
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ATTACHMENT D

Summary of Analytical Results



RWF 342-33 BWQ Analytical Results Summary

Station Name

Mackley, Arnold

Facility ID 703119
Sample Date 6/19/2013 5/6/2014 10:45
Field Sample ID RWF 342-33-163324 MACKLEY 163324
Lab Sample ID 1306302-1 D57480-1
Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ - ivtic Method Resuit | “° |WWLI o |mod| o | Resurt | M |WWY| R | mbL | DF

Method Qual | Qual Qual | Qual

Inorganics
Alkalinity AS CaCO3, Total mg/I SM2320B SM 2320B-2011 360 20 1 346 5 2 1
Alkalinity, Bicarbonate as CaCO3 mg/| SM2320B SM 2320B-2011 360 20 1 346 5 2 1
Alkalinity, Carbonate as CaCO3 mg/| SM2320B SM 2320B-2011 20 U 20 1 5 U 5 2 1
Bromide mg/I EPA300.0 EPA 300.0/SW846 9056 0.28 0.2 0.06 1 0.64 0.05 | 0.025 1
Chloride mg/I EPA300.0 EPA 300.0/SW846 9056 32 1 0.3 5 289 0.5 0.4 1
Fluoride mg/I EPA300.0 EPA 300.0/SW846 9056 0.4 0.1 0.03 1 0.25 0.1 0.05 1
Nitrate as N mg/I EPA300.0 EPA 300.0/SW846 9056 1.5 0.2 0.06 1 2.6 0.1 0.06 10
Nitrite as N mg/I EPA300.0 EPA 300.0/SW846 9056 0.1 U 0.1 0.03 1 0.004 U 0.004 | 0.003 1
pH s.u. SM4500-H SM4500HB+-2011/9040C 7.64 0.1 1 7.4 H 1
Specific Conductivity umhos/cm SM2510B SM 2510B-2011 987 1 1 909 1 1
Sulfate mg/| EPA300.0 EPA 300.0/SW846 9056 130 5 15 5 125 5 2 10
Total Dissolved Solids mg/| SM2540C SM 2540C-2011 620 20 1 616 10 5 1
Total Phosphorous mg/| EPA365.2 HACH8190/SM4500P-B/E 0.05 U 0.05 | 0.015 1 0.017 0.01 | 0.008 1
Dissolved Metals
Barium ug/| EPA200.8 EPA 200.7 110 1 0.3 10 112 10 14 1
Boron ug/| EPA200.8 EPA 200.7 79 50 15 10 67.1 50 6.6 1
Calcium ug/| EPA200.8 EPA 200.7 84000 1000 65 10 84000 400 66 1
Iron ug/| EPA200.8 EPA 200.7 100 U 100 30 10 26.9 10 3.2 1
Magnesium ug/| EPA200.8 EPA 200.7 41000 100 30 10 44700 200 29 1
Manganese ug/| EPA200.8 EPA 200.7 2 U 2 0.6 10 1.6 J 5 0.29 1
Potassium ug/| EPA200.8 EPA 200.7 3600 1000 | 300 10 3670 1000 | 230 1
Selenium ug/| EPA200.8 EPA 200.8 4.3 1 0.5 10 4.8 0.8 0.42 2
Sodium ug/| EPA200.8 EPA 200.7 72000 1000 | 300 10 69600 400 36 1
Strontium ug/| EPA200.8 EPA 200.7 760 1 0.3 10 829 5 0.12 1
Organics
Diesel Range Organics mg/I SW8015M SW846-8015B 0.5 U 0.5 0.15 1 0.19 U 0.19 | 0.17
Gasoline Range Organics ug/| SW8260_25 SW846 8260B 100 U 100 1 200 U 200 1
Dissolved Gases"
Ethane ug/! RSK175 RSK175 MOD 2 U 2 2 1 1.6 U 1.6 0.8 1
Methane ug/! RSK175 RSK175 MOD 1 U 1 1 1 0.8 U 0.8 0.4 1
Propane ug/! RSK175 RSK175 MOD 1 U 1 1 1 2.2 U 2.2 1.1 1
VOCs
Benzene ug/| SW8260_25 SW846 8260B 1 U 1 1 1 U 1 0.25 1
Ethylbenzene ug/! SW8260_25 SW846 8260B 1 U 1 1 2 U 2 0.31 1
M+P-Xylene ug/| SW8260_25 NA 1 U 1 1 NM
o-Xylene ug/! SW8260_25 NA 1 U 1 1 NM
Toluene ug/! SW8260_25 SW846 8260B 1 U 1 1 2 U 2 1 1
Xylenes (Total) ug/! NA SW846 8260B NM 3 U 3 1.5 1
Bacteria®®
Iron Related Bacteria nu BART HACH IRB-BART 1 1 1 25 1
Slime forming bacteria nu BART HACH SLYM-BART 1 1 1 500 1
Sulfate Reducing Bacteria nu BART HACH SRB-BART 0 U 1 1 200 1
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RWF 342-33 BWQ Analytical Results Summary

Station Name Mackley, Arnold
Facility ID 703119
Sample Date 6/19/2013 5/6/2014 10:45
Field Sample ID RWF 342-33-163324 MACKLEY 163324
Lab Sample ID 1306302-1 D57480-1
Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ - ivtic Method Resuit | “° |WWLI o |mod| o | Resurt | M |WWY| R | mbL | DF

Method Qual | Qual Qual | Qual

Field_Parameters
Bubbles nu Field Field NM None 1
Color nu Field Field None 1 Clear 1
Conductivity, Field uS/cm Field Field 745 1 729 1
Discharge, measured gpm Field Field NM 1 1.7 VAR 1
Dissolved Oxygen, Field mg/I Field Field 7.56 1 7.65 1
Dissolved Oxygen, Field,% % Field Field 71.4 1 72.4 1
Effervescence nu Field Field None 1 None 1
Odor nu Field Field None 1 None 1
ORP, field mv Field Field 138.1 1 114.6 1
pH, Field s.u. Field Field 7.18 1 7.25 1
Sediment nu Field Field NM None 1
Specific Conductivity, Field uS/cm Field Field 970 1 954 1
Temperature, Water Deg C Field Field 12.9 1 12.7 1
Turbidity, field NTUs Field Field 0.74 1 0.7 AV 1
VOA Headspace nu Field Field None 1 None 1

Notes:

! AMS units coverted from mg/L to ug/L

% A result of 1 indicates the presence of bacteria

® AMS units for bacteria converted from cfu/ml to no units (detect or non-detect)

U = not detected at the reporting limit

H = hold time exceeded

J =result between RL and MDL, estimated

AV = result averaged
VAR = varies

NM = not measured
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RWF 342-33 BWQ Analytical Results Summary

Station Name Savage 955

Facility ID 752706

Sample Date 6/13/2013 5/6/2014 13:10

Field Sample ID RWF-342-33-Trahern SPG TRAHERN SPG

Lab Sample ID 1306213-1 D57481-1

Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ vtic Method Result | “° |WWLI o | moL|oF| Resuit | ©° [WWY| Re | moL | DF
Method Qual | Qual Qual | Qual

Inorganics

Alkalinity AS CaCO3, Total mg/I SM2320B SM 2320B-2011 400 20 1 387 5 2 1
Alkalinity, Bicarbonate as CaCO3 mg/| SM2320B SM 2320B-2011 400 20 1 387 5 2 1
Alkalinity, Carbonate as CaCO3 mg/| SM2320B SM 2320B-2011 20 U 20 1 5 u 5 2 1
Bromide mg/I EPA300.0 EPA 300.0/SW846 9056 0.33 02 ] 006 | 1 0.27 01 ] 005 | 2
Chloride mg/I EPA300.0 EPA 300.0/SW846 9056 25 2 06 | 10 25.9 1 0.8 2
Fluoride mg/I EPA300.0 EPA 300.0/SW846 9056 0.56 01 ] 003 | 1 0.4 0.2 0.1 2
Nitrate as N mg/I EPA300.0 EPA 300.0/SW846 9056 0.62 02 ] 006 | 1 0.69 0.02 | 0.012 | 2
Nitrite as N mg/I EPA300.0 EPA 300.0/SW846 9056 0.1 u 01 ] 003 | 1 0.008 u 0.008( 0.006 | 2
pH s.u. SM4500-H SM4500HB+-2011/9040C 8.39 0.1 1 8.58 H 1
Specific Conductivity umhos/cm SM2510B SM 2510B-2011 971 1 1 870 1 1
Sulfate mg/I EPA300.0 EPA 300.0/SW846 9056 100 10 3 10 115 5 2 10
Total Dissolved Solids mg/I SM2540C SM 2540C-2011 640 20 1 620 10 5 1
Total Phosphorous mg/I EPA365.2 HACH8190/SM4500P-B/E 0.055 0.05 | 0.015 | 1 0.056 0.01 | 0.008 | 1
Dissolved Metals

Barium ug/| EPA200.8 EPA 200.7 52 1 03 | 10 53.1 10 1.4 1
Boron ug/| EPA200.8 EPA 200.7 180 50 15 | 10 181 50 6.6 1
Calcium ug/| EPA200.8 EPA 200.7 57000 1000| 65 | 10 56400 400 66 1
Iron ug/| EPA200.8 EPA 200.7 100 u 100 30 | 10 10 u 10 3.2 1
Magnesium ug/| EPA200.8 EPA 200.7 44000 100 30 | 10 46100 200 29 1
Manganese ug/| EPA200.8 EPA 200.7 4.2 2 0.6 | 10 2.1 ) 5 029 | 1
Potassium ug/| EPA200.8 EPA 200.7 3800 1000 | 300 | 10 4710 1000 | 230 1
Selenium ug/| EPA200.8 EPA 200.8 3.1 1 05 | 10 4.1 08 | 042 | 2
Sodium ug/| EPA200.8 EPA 200.7 100000 1000 | 300 | 10 97800 400 36 1
Strontium ug/| EPA200.8 EPA 200.7 700 1 03 | 10 763 5 012 | 1
Organics

Diesel Range Organics mg/| SW8015M SW846-8015B 0.5 u 05 ] 015 | 1 0.19 u 019 | 017
Gasoline Range Organics ug/! SW8260_25 SW846 8260B 100 u 100 1 200 U 200 1
Dissolved Gases®

Ethane ug/! RSK175 RSK175 MOD 2 u 2 2 1 1.6 u 1.6 0.8 1
IMethane ug/! RSK175 RSK175 MOD 1 u 1 1 1 0.8 u 0.8 0.4 1
Propane ug/! RSK175 RSK175 MOD 1 u 1 1 1 2.2 u 2.2 1.1 1
VOCs

Benzene ug/| SW8260_25 SW846 8260B 1 U 1 0.3 1 1 U 1 0.25 1
Ethylbenzene ug/! SW8260_25 SW846 82608 1 u 1 0.3 1 2 ] 2 031 | 1
M+P-Xylene ug/| SW8260_25 NA 1 u 1 0.3 1 NM

o-Xylene ug/! SW8260_25 NA 1 u 1 0.3 1 NM

Toluene ug/! SW8260_25 SW846 82608 1 u 1 0.3 1 2 ] 2 1 1
Xylenes (Total) ug/! NA SW846 82608 NM 3 ] 3 1.5 1
Bacteria™®

Iron Related Bacteria nu BART HACH IRB-BART 1 1 1 25 1
Slime forming bacteria nu BART HACH SLYM-BART 1 1 1 500 1
Sulfate Reducing Bacteria nu BART HACH SRB-BART 0 u 1 1 200 1
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RWF 342-33 BWQ Analytical Results Summary

Station Name Savage 955
Facility ID 752706
Sample Date 6/13/2013 5/6/2014 13:10
Field Sample ID RWF-342-33-Trahern SPG TRAHERN SPG
Lab Sample ID 1306213-1 D57481-1
Sampling Event Baseline Subsequent 1

Units ALS Analytic | ivtic Method Result | “° |WWLI o | moL|oF| Resuit | ©° [WWY| Re | moL | DF

Method Qual | Qual Qual | Qual

Field_Parameters
Bubbles nu Field Field NM None 1
Color nu Field Field Brown 1 L. Brown 1
Conductivity, Field uS/cm Field Field 777 1 734 1
Discharge, measured gpm Field Field 3 1 2.5 E 1
Dissolved Oxygen, Field mg/| Field Field 6.67 1 8.65 1
Dissolved Oxygen, Field,% % Field Field 66.6 1 82 1
Effervescence nu Field Field None 1 None 1
Odor nu Field Field Low 1 None 1
ORP, field mv Field Field 149.5 1 92.3 1
pH, Field s.u. Field Field 8.29 1 8.57 1
Sediment nu Field Field NM Light 1
Specific Conductivity, Field usS/cm Field Field 948 1 958 1
Temperature, Water Deg C Field Field 15.6 1 12.7 1
Turbidity, field NTUs Field Field 9.52 1 3.24 1
VOA Headspace nu Field Field NM None 1

Notes:

! AMS units coverted from mg/L to ug/L

2 A result of 1 indicates the presence of bacteria

3 AMS units for bacteria converted from cfu/ml to no units (detect or non-detect)

U = not detected at the reporting limit

H = hold time exceeded

J =result between RL and MDL, estimated

AV = result averaged
VAR = varies

NM = not measured
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RWF 342-33 BWQ Analytical Results Summary

Station Name

Savage 1058

Facility ID 752705
Sample Date 6/13/2013 0:00 5/6/2014 15:25
Field Sample ID RWEF-342-33-Haynes SPG HAYNES SPG
Lab Sample ID 1306213-2 D57481-2
Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ - ivtic Method Result | “° |WWLI o |moc|or| Resurt | 2P [WWL| e [mbL| DF

Method Qual | Qual Qual | Qual

Inorganics
Alkalinity AS CaCO3, Total mg/I SM2320B SM 2320B-2011 440 20 1 415 5 2 1
Alkalinity, Bicarbonate as CaCO3 mg/I SM2320B SM 2320B-2011 440 20 1 415 5 2 1
Alkalinity, Carbonate as CaCO3 mg/I SM2320B SM 2320B-2011 20 U 20 1 5 U 5 2 1
Bromide mg/I EPA300.0 EPA 300.0/SW846 9056 0.22 0.2 0.06 1 0.17 0.1 0.05 2
Chloride mg/I EPA300.0 EPA 300.0/SW846 9056 28 2 0.6 10 20 0.5 0.4 5
Fluoride mg/I EPA300.0 EPA 300.0/SW846 9056 0.4 0.1 0.03 1 0.27 0.2 0.1 2
Nitrate as N mg/I EPA300.0 EPA 300.0/SW846 9056 1.1 0.2 0.06 1 0.98 0.05 | 0.03 5
Nitrite as N mg/I EPA300.0 EPA 300.0/SW846 9056 0.1 U 0.1 0.03 1 0.008 U 0.008| 0.006 | 2
pH s.u. SM4500-H SM4500HB+-2011/9040C 7.64 0.1 1 7.61 H 1
Specific Conductivity umhos/cm SM2510B SM 2510B-2011 1030 1 1 889 1 1
Sulfate mg/| EPA300.0 EPA 300.0/SW846 9056 100 10 3 10 94.3 2.5 1 5
Total Dissolved Solids mg/| SM2540C SM 2540C-2011 660 20 1 604 10 5 1
Total Phosphorous mg/| EPA365.2 HACH8190/SM4500P-B/E 0.05 U 0.05]0.015] 1 0.066 0.01 | 0.008| 1
Dissolved Metals
Barium ug/| EPA200.8 EPA 200.7 85 1 0.3 10 88.6 10 14 1
Boron ug/| EPA200.8 EPA 200.7 97 50 15 10 81.1 50 6.6 1
Calcium ug/| EPA200.8 EPA 200.7 83000 1000 65 10 77500 400 66 1
Iron ug/| EPA200.8 EPA 200.7 100 U 100 30 10 10 U 10 3.2 1
Magnesium ug/| EPA200.8 EPA 200.7 54000 100 30 10 54600 200 29 1
Manganese ug/| EPA200.8 EPA 200.7 2 U 2 0.6 10 0.3 J 5 0.29 1
Potassium ug/| EPA200.8 EPA 200.7 4500 1000 | 300 10 4430 1000 | 230 1
Selenium ug/| EPA200.8 EPA 200.8 2.7 1 0.5 10 29 0.8 0.42 2
Sodium ug/| EPA200.8 EPA 200.7 72000 1000 | 300 10 67100 400 36 1
Strontium ug/| EPA200.8 EPA 200.7 780 1 0.3 10 812 5 0.12 1
Organics
Diesel Range Organics mg/I SW8015M SW846-8015B 0.5 U 0.5 0.15 1 0.19 U 0.19 | 0.17
Gasoline Range Organics ug/| SW8260_25 SW846 8260B 100 U 100 1 200 U 200 1
Dissolved Gases"
Ethane ug/! RSK175 RSK175 MOD 2 U 2 2 1 1.6 U 1.6 0.8 1
Methane ug/! RSK175 RSK175 MOD 1 U 1 1 1 0.94 0.8 0.4 1
Propane ug/! RSK175 RSK175 MOD 1 U 1 1 1 2.2 U 2.2 1.1 1
VOCs
Benzene ug/| SW8260_25 SW846 8260B 1 U 1 0.3 1 1 U 1 0.25 1
Ethylbenzene ug/! SW8260_25 SW846 8260B 1 U 1 0.3 1 2 U 2 0.31 1
M+P-Xylene ug/| SW8260_25 NA 1 U 1 0.3 1 NM
o-Xylene ug/! SW8260_25 NA 1 U 1 0.3 1 NM
Toluene ug/! SW8260_25 SW846 8260B 1 U 1 0.3 1 2 U 2 1 1
Xylenes (Total) ug/! NA SW846 8260B NM 3 U 3 1.5 1
Bacteria®®
Iron Related Bacteria nu BART HACH IRB-BART 1 1 1 25 1
Slime forming bacteria nu BART HACH SLYM-BART 1 1 1 500 1
Sulfate Reducing Bacteria nu BART HACH SRB-BART 0 U 1 1 200 1

Page 50of 8




RWF 342-33 BWQ Analytical Results Summary

Station Name Savage 1058
Facility ID 752705
Sample Date 6/13/2013 0:00 5/6/2014 15:25
Field Sample ID RWEF-342-33-Haynes SPG HAYNES SPG
Lab Sample ID 1306213-2 D57481-2
Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ - ivtic Method Result | “° |WWLI o |moc|or| Resurt | 2P [WWL| e [mbL| DF

Method Qual | Qual Qual | Qual

Field_Parameters
Bubbles nu Field Field NM None 1
Color nu Field Field None 1 Clear 1
Conductivity, Field uS/cm Field Field 759 1 732 1
Discharge, measured gpm Field Field NM 1 4.5 E 1
Dissolved Oxygen, Field mg/I Field Field 6.96 1 6.58 1
Dissolved Oxygen, Field,% % Field Field 64.9 1 61.4 1
Effervescence nu Field Field None 1 None 1
Odor nu Field Field None 1 None 1
ORP, field mv Field Field 144.7 1 87.6 1
pH, Field s.u. Field Field 7.32 1 7.41 1
Sediment nu Field Field NM Light 1
Specific Conductivity, Field uS/cm Field Field 1006 1 974 1
Temperature, Water Deg C Field Field 12.2 1 12 1
Turbidity, field NTUs Field Field 0.72 1 0.5 AV 1
VOA Headspace nu Field Field NM None 1

Notes:

! AMS units coverted from mg/L to ug/L

% A result of 1 indicates the presence of bacteria

® AMS units for bacteria converted from cfu/ml to no units (detect or non-detect)

U = not detected at the reporting limit

H = hold time exceeded

J =result between RL and MDL, estimated

AV = result averaged
VAR = varies

NM = not measured
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RWF 342-33 BWQ Analytical Results Summary

Station Name Mackley 971
Facility ID 752707
Sample Date 6/13/2013 0:00 5/6/2014 14:10
Field Sample ID RWF 342-33-Winch SPG 1 WINCH SPG 1
Lab Sample ID 1306213-3 D57480-2
Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ - ivtic Method Resuit | “° |WWLI o |mod| o | Resurt | M |WWY| R | mbL | DF

Method Qual | Qual Qual | Qual

Inorganics
Alkalinity AS CaCO3, Total mg/I SM2320B SM 2320B-2011 350 20 1 338 5 2 1
Alkalinity, Bicarbonate as CaCO3 mg/| SM2320B SM 2320B-2011 350 20 1 338 5 2 1
Alkalinity, Carbonate as CaCO3 mg/| SM2320B SM 2320B-2011 20 U 20 1 5 U 5 2 1
Bromide mg/I EPA300.0 EPA 300.0/SW846 9056 0.2 U 0.2 0.06 1 0.27 0.05 | 0.025 1
Chloride mg/I EPA300.0 EPA 300.0/SW846 9056 23 2 0.6 10 27.3 0.5 0.4 1
Fluoride mg/I EPA300.0 EPA 300.0/SW846 9056 0.44 0.1 0.03 1 0.26 0.1 0.05 1
Nitrate as N mg/I EPA300.0 EPA 300.0/SW846 9056 1.1 0.2 0.06 1 1.2 0.1 0.06 10
Nitrite as N mg/I EPA300.0 EPA 300.0/SW846 9056 0.1 U 0.1 0.03 1 0.004 U 0.004| 0.003 1
pH s.u. SM4500-H SM4500HB+-2011/9040C 8.25 0.1 1 8.27 H 1
Specific Conductivity umhos/cm SM2510B SM 2510B-2011 902 1 1 830 1 1
Sulfate mg/| EPA300.0 EPA 300.0/SW846 9056 90 1 0.3 1 105 5 2 10
Total Dissolved Solids mg/| SM2540C SM 2540C-2011 570 20 1 562 10 5 1
Total Phosphorous mg/| EPA365.2 HACH8190/SM4500P-B/E 0.05 U 0.05 | 0.015 1 0.031 0.01 | 0.008 1
Dissolved Metals
Barium ug/| EPA200.8 EPA 200.7 91 1 0.3 10 92.1 10 14 1
Boron ug/| EPA200.8 EPA 200.7 89 50 15 10 88.1 50 6.6 1
Calcium ug/| EPA200.8 EPA 200.7 68000 1000 65 10 63800 400 66 1
Iron ug/| EPA200.8 EPA 200.7 100 U 100 30 10 13.1 10 3.2 1
Magnesium ug/| EPA200.8 EPA 200.7 43000 100 30 10 47400 200 29 1
Manganese ug/| EPA200.8 EPA 200.7 2 2 0.6 10 1.6 J 5 0.29 1
Potassium ug/| EPA200.8 EPA 200.7 3000 1000 | 300 10 3880 1000 | 230 1
Selenium ug/| EPA200.8 EPA 200.8 3.1 1 0.5 10 3.9 0.8 0.42 2
Sodium ug/| EPA200.8 EPA 200.7 68000 1000 | 300 10 64300 400 36 1
Strontium ug/| EPA200.8 EPA 200.7 740 1 0.3 10 789 5 0.12 1
Organics
Diesel Range Organics mg/I SW8015M SW846-8015B 0.5 U 0.5 0.15 1 0.19 U 0.19 | 0.17
Gasoline Range Organics ug/| SW8260_25 SW846 8260B 100 U 100 1 200 U 200 1
Dissolved Gases"
Ethane ug/! RSK175 RSK175 MOD 2 U 2 2 1 1.6 U 1.6 0.8 1
Methane ug/! RSK175 RSK175 MOD 1.1 1 1 1 1.1 0.8 0.4 1
Propane ug/! RSK175 RSK175 MOD 1 U 1 1 1 2.2 U 2.2 1.1 1
VOCs
Benzene ug/| SW8260_25 SW846 8260B 1 U 1 0.3 1 1 U 1 0.25 1
Ethylbenzene ug/! SW8260_25 SW846 8260B 1 U 1 0.3 1 2 U 2 0.31 1
M+P-Xylene ug/! SW8260_25 NA 1 U 1 0.3 1 NM
o-Xylene ug/! SW8260_25 NA 1 U 1 0.3 1 NM
Toluene ug/! SW8260_25 SW846 8260B 1 U 1 0.3 1 2 U 2 1 1
Xylenes (Total) ug/! NA SW846 8260B NM 3 U 3 1.5 1
Bacteria®®
Iron Related Bacteria nu BART HACH IRB-BART 1 1 1 25 1
Slime forming bacteria nu BART HACH SLYM-BART 1 1 1 500 1
Sulfate Reducing Bacteria nu BART HACH SRB-BART 0 U 1 1 200 1
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RWF 342-33 BWQ Analytical Results Summary

Station Name Mackley 971
Facility ID 752707
Sample Date 6/13/2013 0:00 5/6/2014 14:10
Field Sample ID RWF 342-33-Winch SPG 1 WINCH SPG 1
Lab Sample ID 1306213-3 D57480-2
Sampling Event Baseline Subsequent 1

Units ALS Analytic |\ - ivtic Method Resuit | “° |WWLI o |mod| o | Resurt | M |WWY| R | mbL | DF

Method Qual | Qual Qual | Qual

Field_Parameters
Bubbles nu Field Field NM None 1
Color nu Field Field None 1 Clear 1
Conductivity, Field uS/cm Field Field 700 1 682 1
Discharge, measured gpm Field Field 10.3 1 4.5 E 1
Dissolved Oxygen, Field mg/I Field Field 8.05 1 8.57 1
Dissolved Oxygen, Field,% % Field Field 78.4 1 81.7 1
Effervescence nu Field Field None 1 None 1
Odor nu Field Field None 1 None 1
ORP, field mv Field Field 138.5 1 127.8 1
pH, Field s.u. Field Field 7.97 1 8.25 1
Sediment nu Field Field NM Light 1
Specific Conductivity, Field uS/cm Field Field 883 1 882 1
Temperature, Water Deg C Field Field 14.2 1 13 1
Turbidity, field NTUs Field Field 1.67 1 6.62 AV 1
VOA Headspace nu Field Field NM None 1

Notes:

! AMS units coverted from mg/L to ug/L

% A result of 1 indicates the presence of bacteria

® AMS units for bacteria converted from cfu/ml to no units (detect or non-detect)

U = not detected at the reporting limit

H = hold time exceeded

J =result between RL and MDL, estimated

AV = result averaged
VAR = varies

NM = not measured
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WPX BWQ

Station Name Trip Blank Trip Blank
Facility ID
Sample Date 5/6/2014 0:00 5/6/2014 0:00
Field Sample ID Trip.Blank Trip.Blank
Lab Sample ID D57480-3 D57481-3
Reporting Analytic Method | Resuit| “*° | WWY | ge [wmoL| oF |Resut| “*® | WW' | Re | moL | DF
Units Qual Qual Qual Qual
Organics
Gasoline Range Organics ug/| SW846 8260B 200 | u | | 200 | | 1 200 | u | | 200 | | 1
VOCs
Benzene ug/! SW846 82608 1 u 1 0.25 1 1 u 1 0.25 1
Ethylbenzene ug/! SW846 82608 2 u 2 0.31 1 2 u 2 031 1
Toluene ug/! SW846 82608 2 u 2 1 1 2 u 2 1 1
Xylenes (Total) ug/! SW846 82608 3 u 3 15 1 3 u 3 15 1

Notes:

U = not detected at the reporting limit
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