STATE OF DEPARTMENT OF NATURAL RESOURCES

COLORADO Bill Ritter, Governor
‘ ) & Durango, CO 81302
l L P1733319 Phone: (970) 259-1619

GA S FAX: (970) 2569-9128

www.colorado.gov/cogce
CONSERVATION COMMISSION

April 24, 2009

Mr. Gerrod Toepfer & Ms. Sandy Pryor
5577 Hwy 151
Ignacio, Colorado 81137

RE: Water Well Complaint #200207673
Water Well Permit #248797

Dear Mr. Toepfer & Ms. Pryor:

Enclosed please find the results of the April 1, 2009 groundwater sampling of your water well,
located on your property at 5577 Hwy 151 in La Plata County, Colorado. In your original
complaint you indicated that the water coming from your faucet was triggering a portable gas
meter alarm and that you had noticed a change in the taste and smell of your water over the
past year or so. You expressed a concern that area oil & gas activities in the vicinity may have
caused an impact and had health & safety concerns regarding both explosive gases in your
home and gases and chemicals in your water. The following letter and documentation provides
the results of the Colorado Oil & Gas Conservation Commission’s (COGCC) investigation into
this matter.

At 9:00 a.m. on Wednesday, April 1, 2009 COGCC staff and our contractor, Four Corners
Geoscience (FCG), met at your property to perform both an in-house gas screening of your
home and groundwater sampling from your water well. Mr. Josh Joswick of the San Juan
Citizens Alliance (SJCA) was also present for the screening and sampling activities. Multiple
areas in and around your home were screened for methane, hydrogen sulfide and carbon
monoxide gases using a hand-held RKI Instruments GX-2003 multi-gas meter. No measurable
gases were detected during this event as detailed in Table 1.

Table 1 —~ Gas screening results
Location % LEL Hydrogen Sulfide Carbon Monoxide
(methane) (ppm) (ppm)

House — ambient 0 0 0
Kitchen tap — cold 0 0 0
Back bath — cold & hot 0 0o 0
Back bath; tub — cold & hot 0 0 0
Master Bath — right sink; cold & hot 0 0 0
Furnace closet — ambient 0 0 0
Laundry — ambient 0 0 0
Wellhead vent 4] 0 0 ]
Crawl space 0 0 0
Propane tank 0 0 0

DEPARTMENT OF NATURAL RESOURCES: Harris Sherman, Executive Director
COGCC COMMISSION: Richard Alward — DeAnn Craig - Thomas L. Compton — Mark Cutright — Michael Dowling — Joshua B. Epel — Trési Houpt — Jim Martin — Harris Sherman
COGCC STAFF: David Neslin — Director - Debbie Baldwin, Environmental Manager —Rob Willis, Acting Hearings Manager - David K Dillen, Engineering Manager
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FCG and COGCC staff also collected water samples from the outside water tap to analyze for
methane and hydrogen sulfide gases, field chemistries, basic chemistries, coliform bacteria,
iron-reducing and sulfur-reducing bacteria (BART'’s), volatile organic constituents (VOC’s) and
semi-volatile constituents (SVOC’s). Water was also collected from the kitchen sink to test for
methane gas. Methane and hydrogen sulfide gas and BART’s analyses were conducted by
FCG in their Bayfield laboratory and the coliform analysis was conducted by San Juan Basin
Health in Durango. All other samples were submitted to Green Analytical Laboratories (GAL) in
Durango for analyses.

As | relayed to you via telephone on April 2, 2009, no methane or hydrogen sulfide gases were
detected in your well water. In addition, no coliform bacteria were identified and sulfur-reducing
bacteria were at background or non-aggressive levels. Iron-reducing bacteria were identified at
moderately aggressive levels, which is probably what is creating the musty odor in your well
water. | have attached a brochure from the Colorado Department of Public Health &
Environment (CDPHE) on how to deal with iron bacteria problems in your well water.

Chemical data indicate that your water is a sodium-bicarbonate type which is very typical for
shallow groundwater in this area. The Total Dissolved Solids (TDS) of your water is very low at
245 mg/L and all of your tested parameters fall within the Colorado Department of Public Health
and Environment (CDPHE) and Environmental Protection Agency’s (EPA) primary and
secondary drinking water criteria. Table 2 provides a comparison of these criteria and your
water well analyses. No VOCs or total petroleum hydrocarbons (TPH) in any of the carbon-
chain ranges (Cs-C+o = gasoline; C,-Cys = diesel; and C,e-C3s = motor oil) were detected in your
water.

Table 2 — Analytical results

Regulatory
Constituent Result (mg/L) Standard (mg/L)
Methane <0.0005 2.0*
Hydrogen sulfide <0.1 NA
Alkalinity, Total 218 NA
Alkalinity, Bicarbonate 218 NA
Alkalinity, Carbonate <10 NA
Alkalinity, Hydroxide <10 NA
Calcium 38.9 NA
Chloride <10 250°
Conductivity (uS/cm) 500 NA
Fluoride 05 4.0'/2.0°
Iron <0.05 : 0.3¢
Magnesium 8.2 NA
Manganese <0.0005 0.05°
Nitrate/Nitrite as N 8.2 10’
pH (s.u.) 7.75 6.5-8.5 s.u.
Potassium 1.8 NA
Selenium 0.003 0.05
Sodium 64.7 NA
Sulfate I 69 | 250°
Total Dissolved Solids (TDS) - 245 500°
Hardness 131 moderately hard
Bacteria, Total Coliform Absent NA
Bacteria, E.coli =~ Absent NA
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Regulatory
Constituent Result (mg/L) Standard (mg/L)
Bacteria, sulfur-reducing (SRB) background NA ]
Bacteria, iron-reducing (IRB) Mod. NA
aggressive
Bacteria, anaerobic Present NA
Di-n-octylphthalate 0.010 NA
"Primary Standard
*Secondary Standard

NA = not available

s.u. = standard units

WS/em = micro Siemens per centimeter
mg/L = milligrams per liter

National Primary Drinking Water Regulations are legally enforceable standards that apply to
public water systems only however, they are used as a guideline for private wells. The Secondary
Standards are non-enforceable guidelines regulating contaminants that may cause cosmetic or
aesthetic effects in drinking water.

A single SVOC, Di-n-octylphthalate (DnOP), was detected in the sample at very low levels.
Research into this chemical indicates that is used to add flexibility to plastics and is commonly
found in a variety of commercial products including tarps, plastic bottles, latex gloves and
garden hoses. DnOP is approved by the FDA as an indirect food additive and is used in seam
cements, bottle cap liners, and conveyor belts. It is not known to be used by the oil & gas
industry. Since we used a garden hose to collect the SVOC sample it is very probable that it
was introduced during the sampling process and is a field contaminant. However | would be
happy to re-sample your water directly from the tap and re-test for this constituent to confirm this
likelihood.

COGCC staff also contacted BP America (BP) and requested data on all downhole work,
including frac’s, which had been conducted on any of the vicinity wells that they operate near
your home. Data were requested from 2005 to current — coincidental with the installation of
your well in March 2005. BP responded on April 7, 2009 with a summary of work conducted on
six area wells. Their summary is provided as Table 3. As you can see, no frac work has been
conducted in your vicinity since 2005 and the nearby injection well has been shut-in since 2002
and is not in use.

Table 3 — Area BP downhole work since 2005

Baird 18-1 #1
- No downhole work since 2005.

Baird 18-1 #2

- Tubing downsize work started on 4/11/2007. No frac work was completed in association with the tubing job.
- No other downhole work from 2005-present.

- Note: the well work that was proposed for 2008 has not been completed.

State Gas Unit CB #1

- Tubing downsize work started on 1/2/2007. No frac work was completed in association with the tubing job.

- Well head replacement work started on 1/1/2007. No frac work was completed in association with this equipment
change.

- No other downhole work from 2005-present.
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Southern Ute 17-1 1

- Tubing work started on 6/20/2008. No frac work was completed in association with the tubing job.

- Well head replacement work started on 6/19/2008. No frac work was completed in association with this equipment
change.

- No other downhole work from 2005-present.

Southern Ute 17-2 1

- Well head replacement work started on 6/11/2008. No frac work was completed in association with this equipment
change.

- Tubing downsize work started on 9/27/2007. No frac work was completed in association with the tubing job.

- No other downhole work from 2005-present.

Tiffany Injection Well 3
- This was a nitrogen injection well that is not in use..

In summary, no methane or hydrogen sulfide gases were detected in the air or well water that
was sampled during our site visit on April 1, 2009. The basic chemistry of your well water is
very good and meets all tested CDPHE and EPA primary and secondary drinking water criteria.
No VOCs or TPH were detected in your water and only one SVOC was detected at very low
levels, DnOP, which is likely a field contaminant introduced by the garden hose that we
collected the sample through. BP records indicate that there has been no downhole frac work in
any of the vicinity wells since your well was installed in 2005 and their vicinity injection well has
been shut-in since 2002. Based on these data it does not appear that your well is being
impacted by vicinity natural gas wells. The musty smell in your water is likely sourced by the
moderately aggressive presence of iron-reducing bacteria in your water which can be treated by
chlorination, as outlined in the attached CDPHE brochure.

COGCC staff appreciate your cooperation in this investigation. Please feel free to contact me at
970-259-1619 if you have any questions or would like to schedule a confirmation test for DnOP.

Sincerely,
Colorado Qil & Gas Conservation Commission Staff

/A L77,

Karen L. Spray, PG
SW Environmental Protection Specialist

Enc.
Ge: File #200207673

La Plata County Office of Emergency Management — Butch Knowlton
San Juan Citizens Alliance — Josh Joswick




[ Four Corners Geoscience -
é P.O. Box 4224 Slient R
| Durango,CO 81302 g Colora:io 0(1: and Gas
et onservation Commisssion
I Water Well Test Field Report Karen Spray
I
4/1/2009
Pending 040109-B1 DATE

IID{COGCC) FCG#

Sandy Pryor 5577 Hwy 151 Ignacio, CO 81137

NAME AddressWaterWell

5577 Hwy 151 Ignacio, CO 81137 970-749-7296

MAILINGADD

TELEPHONE_
IWater Well Location Per DOWR Permit
NWSE 18 33 6 2140S1650E
QTRQTR SECTION TWP North RGE West FTG
248797 200 14 No Record 47
WaterWellPermit# Depth FT Water Level FT Yield{Permitjgpm GallonsPumped
Garmin GPS 12 Decimal Degrees- -107.53802 37.10198
MAD Conus 27 ___'_—i.ongnecnegrees LatDecDegrees
[Field Chemistries | 7.74 500 313 12.8
PH_FIELD ElectricConductivity TDS_CALC WATERTEMP_

lWatef samples collected and delivered to analytical lab for COGCC parameters

|Methane Result (mg/L)Dissolved ] <0.0005
CH4_MG_L

Detection Limit 0.0005 mg/LUSGS/BLM Method

IState of Colorado-ColiAlert test for presence
or absence of Coliform Bacteria Absent

SanJuanBasin HithSOCBacteria

HACH(TM)HydrogenSulfide Test <01

Detection Limit 0.1 mg/L
H_2_S_MG_L

Garrett Toepfer request to COGCC."Water has gas odor"Sample from faucet on back of house. Water

clear,musty odor,no tint,bubbles from end of hose,no sediment. TPH.BTEX.BART .Well located east of
house.

COMMENTS



Four Corners Geoscience

BART (Bacterial Test Results) Pending
IID{COGCC)
NAME FCG# DATE
Sandy Pryor 040109-B1 4/1/2009

Water Well Location

QTRQTR NWSE Section 18 TWP(North) 33 RGE(West) 6
Methane Result(mg/L) <0.0005 NO
CHa_NIG_L ISOTOPE
SRB

Anaerobic sulfate reducing bacteria present at background or non aggressive levels.
Anaerobic bacteria also present.

BART Hach Company
BART TYPE: SRB-BART
Batch # 0792-M Lot 0792-M
Expiration Date Sept 2012

IRB
Iron related bacteria present at moderately aggressive levels. Anaerobic bacteria also
present.

BART Hach Company

BART TYPE:IRB-BART

Batch #: 0491-V Lot #:0491-V
Expiration Date Sept 2012

GasWell

Baird GU 18-1 #1or #2




'San Juan Basin Health Department
Water Bacteriology Result

Coli Alert Test for Presence or Absence

Four Corners Geoscience, Inc.
located in Durango,Colorado.
Please see copy of the original report below.

you have questions.

Please contact a water treatr

Coliform Bacteria in Water Wells and other Water Sources
A coli-form bacteria sample was collected at the time of your water well test by
This sample was delivered to San Juan Basin Health Department laboratory

Please call San Juan Basin Health at 970-247-5702 for more information if

You may, also, refer to your water %ﬂ booklet Page 19 for more mfmmation

regarding water we.ll &smfwﬁm -

San Juan Basin Health Depar
281 Sawyer Drive
P.O. Box 140
Durango, CO 81302
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Green Analytical Laboratories
75 Suttle Street
Durango, CO 81303

GAL I.D.: 904-006-01
COGCC Date Received: 04/01/09
PO Box 2651 Date Reported: 04/16/09
Durango, CO 81302 QC Batches:
Attention:  Karen Spray
PROJECT NAME: Pryor Water Well
PROJECT NUMBER: FCG040109-B1 Sample Date: 04/01/09
SAMPLE I.D.: Sandy Pryor Sample Matrix: Water
Laboratory Report
RESULTS
REPORT Maximum Contamination
PARAMETER METHOD LIMIT RESULT DIL UNITS Level
Alkalinity, Total 2320B 10 218 1 mg/L
Alkalinity, Bicarbonate 2320B 10 218 1 mg/L
Alkalinity, Carbonate 2320B 10 <10 1 mg/L
Alkalinity, Hydroxide 2320B 10 <10 1 mg/L
Calcium 200.7 0.5 38.9 1 mg/L
Chloride 4500CL 10 <10 1 mg/L
Conductivity 2510B 1.0 500 1 uS/cm
Fluoride 4500F C 0.2 0.5 1 mg/L 4.0
Iron 200.7 0.05 <0.05 1 mg/L
Magnesium 200.7 0.5 8.2 1 mag/L
Manganese 200.8 0.0005  <0.0005 1 mg/L
Nitrate/Nitrite as N 353.3 0.02 0.18 1 mg/L
pH 150.1 NA 775 NA Su
Potassium 200.7 0.5 1.8 1 mg/L
Selenium 200.8 0.001 0.003 1 mg/L 0.05
Sodium 200.7 0.5 64.7 1 mg/L
Sulfate 4500804 10 69 1 mg/L
TDS 2540C 10 245 1 mg/L
Hardness Calc 10 131 1 mg/L
CAB Calc 3.06 %
N2

Debbi@}elr. Laboratory Manager
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ANALYTICAL RESULTS FOR

GREEN ANALYTICAL LABORATORIES. INC.
ATTN: DEBBIE ZUFELT

75 SUTTLE STREET

DURANGO, CO 81203

Receiving Date: 04/02/09 Sampling Date: 04/01/09

Reporting Date: 04/06/09 Sample Type: GROUND WATER
Project Number: 904-006-01 Sample Condition: COOL & INTACT
Project Name: COGCC Sample Received By: CK

Project Location: NOT GIVEN Analyzed By: AB

GRO DRO DRO EXT.
LAB NO. SAMPLE 1D (CsCie) (»Cig-Cap) (#C4-Cas)
(mg/)  (mg/l)  (mg/L)

"ANALYSIS DATE T O4T03/08] G4703/08, o_gfoz;c
el

.True Value QC
% Racover\;

METHODS: TPH GRO & DRO - EPA SW-846 8015 M
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Receiving Date: 04/02/09
Reporting Date: 04/07/09
Project Number. §04-008-01
Project Name: COGCC
Project Location, NOT GIVEN
Sample ID; SANDY PRYOR
Lab Number: H17183-1

ARDINAL
LABORATORIES

PHONE (575) 383-2326 « 107 £ MARLAND » HOBES, NM R8240

ANALYTICAL RESULTS FOR

GREEN ANALYTICAL LABORATORIES, INC.

ATTN: DEBBIE ZUFELT

75 SUTTLE STREET
DURANGO, CO 81303

FAX TO: (970) 247-4227

Analysis Date: 04/03/09

Bampling Date: 04/01/09

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: CK

Analyred By: ZL

VOLATILES - 8260 (mg/L) Sample Result Method True Value
H17183-1 Blank QcC YRecov. QC
1 Dichlorodifluoromethane <0.001/ <0.001

Chlommathane

4 Bromomethane

vl SO0
<0.001 | <0.001
<0.001| <0.001

~ Chioroethane

<0, 001 :

<0.001:

11 trans-1,2-Dichloroethene
1.1-Dichioroethane

Biamodti oromethane |

17 Chioroform
18 {Carbon tetrachloride

o LS T

19 1,1, 1-Trichloroethane

20 2-Butanone

21 1,1-Dichloropropene

22 Benzene

1,2~ Dichloroethane

Trichloroethene

Dibromomethane

1, 2-Dichloropropane

SASE NOTE Liability and Damages, Cardinal's liability and clisst’s sxclusivg ramedy for any claim ariging, whigther baseg in contract or 1on, shail be Bimited to the ameunt pand by client for analysa:
irma, including thase for neghgence and any other cause whistsowwer shall be deamed waived unless made in writing sed neceived by Cardinal within thitty (30) days ather CWQ WP A picabi
swrvien fmor ovenl shall Cardinal be Hable for incidestal of consaquential damagas, including, withoul limitation, busmess ederruptions, loese of use, o loss of profits incured by the

Tl S subsidianie:

alfiliates or succossors aning out of or related 1o the pedormance of services heseunder by Cardinal, regardless of whsther such claim is based upon any of the above-slaled reasons or otherwise, Result
ralate oy by the samples identifieg above. This teport shsll not be reproduced excopl in full with wiitten approval of Cardingl Latoratries. :
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ANALYTICAL RESULTS FOR
GREEN ANALYTICAL LABORATORIES, INC.
ATTN: DEBBIE ZUFELT

75 SUTTLE STREET

DURANGO, CO 81303

FAX TO: (970) 247-4227

Receiving Date: 04/02/09 Analysis Date: 04/03/02

Reporiing Date: 04/07/08 Sampiing Date; 04/01/0&

Project Number. 904-008-01 Sample Type:r GROUNDWATER
Project Name: COGCC Sample Condition: COOL & INTACT
Project Location: NOT GIVEN Sample Recelved By, CK

Sample ID: SANDY PRYOR Analyzed By, ZL

Lab Number H17183-1

VOLATILES - 8280 {mgiL) Sample Result Method True Vaiue
H17183-1 Blank QC ShRecoyv, @Qc

d-tiethyl-2-pentanone ) <3005 <0.005
trans-1,3-Dichloropropene <0.001 <0.001
1,1,2-Trichloroethane <0.001
romochioromethane :
1,3-Dichloropropane
1. 2-Dibromoethane
B el
Chiorobenzene
0 Ethylbenzene
1.1,1,2-Tetrachioroethane

...................... M P e e

el

Isopropylbenzene
Bromobenzene
n-Propylbenzens

1,1,2,2-Tetrachloroethane

51 1 3.5-Trimethylbenzene
52 1.2 3Anchloropropans

83 4-Chlorotoluene

sec-Butylbenzene

p-lsopropyltoluene
1.3-Dichlorobenzene i

B EASE NOTE Liabiity and Damages. Cardinal's fabiity and cient's oxclusive remedy for any claim arising. whather based in contract o tart, shail be Eirpilud o the amount paid by client for anaiyses
Al claims, nciuding thess far negligencs ard sy Sther Couss wivslsoever sl be deemed wawad unless made In wriling and seceived by Cardinal within thirty (30} days aftar ccpaggnzr bf-g:x;dicah‘
aeriee. in no aveet shal Cardinal be Halde oo incidentst or conseguentiol demages, including, witnaut limitation, pusiress nderuptions, loss of vse, o koss of profits incurred b He g sitsisianes
attliates or successors atising oul of or related 1o the perarmance of serdces hersundar by Cardinal, regardlass of whethar such claim is based upon any of the above-siated reasans of olherwiss. Resul
relate oy 9 the samples wentified sbowe, This raport shall nol be reproduced exeept in full with whtten approval of Cardine Laboniloness.
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ANALYTICAL RESULTS FOR

GREEN ANALYTICAL LABORATORIES, INC.
ATTN: DEBBIE ZUFELT

75 SUTTLE STREET

DURANGQ, CO 81303

FAX TO: (970) 247-4227

Receiving Date: 04/02/08 Analysis Date: 04/03/09

Reporting Date: 04707709 Sampling Date: 04/01/08

Project Number: 804-008-01 Sample Type: GROUNDWATER
Project Name: COGCC Sample Condition. COCL & INTACT
Project Location: NOT GIVEN Sample Received By, CK

Sample 10; SANDY PRYOR Analyzed By: Zi

Lab Number: H17183-1

VOLATILES - 82680 (mg/L) Sample Result Method True Value
H17183-1 Blank Qe hRecov. Qc

163 Hexachlorobutadiene

FE-E»ﬂ 1,24 Trichlorqbenzpne_
65 Naphthalene

6‘8 1,2, 3-Trichlorohenzene

BT ) 596 0035
<0.001, : X \ 112§

......... Surrogates Y% Recovery
 Dibromodifluoromethane 103 N
- T
| Toluene-d8 -

METHODS EPA SW- 845!’8260

i
Charmist ’f‘; Date 5

{/

PLEASE NOTE. Liability and Damages, Cardinal's liability and client's exclusive remedy for any claim arising, whether based i contract o torf, shisll be imited (o the amaunt paid by clienl for anziyses.
Al clais, inciuding those for negligence and any other cause whalscover shall be deemed walved untess made in writing and received by Cardinal within thirty (30} days after e?‘ggg‘?né?o%ﬁphmrk

service, In no event shali Cardinal be bable for incdentat or consequential damages, Including, without fmtation, business infermaptions, 1oss of Use, o logs of profils incurn SIHANDS
affiiates of successors ansing out of or related (o e parformanca of sarvices hereunder by Cardinal, regardless of whethor such olsim is basad upon any of the above-glated roasons o olharwise  Resulls
relale anly 1o the samples identifiand above. This report shalt nol Ue reproduced exeept in full with writlen aggroval of Cardinal Laboratonas.
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ANALYTICAL RESULTS FOR
GREEN ANALYTICAL LABORATORIES, INC

Receiving Date: 04/02/09 ATTN. DEBBIE ZUFELT Analysis Date 04/07/08
Reporting Date: 04/08/09 75 SUTTLE STREET Sampling Date: 04/01/09
Project Number: 904-0086-01 DURANGO, CO 81303 Sample Type: GROUNDWATER
Project Name: COGCC Sample Condition: COOL & INTACT
Project Location: NOT GIVEN Sample Recaived By, CK
Sample 1D: SANDY PRYOR Analyzed By, CK/AB
Lab Number H17183-1
SEMIVOLATILES - 8270 (mg/l.) Sample Resuit Method True Value
H17183-1 Blank Qc % Recov QcC

<0008  <0.008] 0.04

Bt i3 e g At o s

© 7 Aniline 0.037 74, {} 0.050

"8 "bis (2-Chloroethyl) ether 0038 760 0050
840 0050 |
866 0.050

110

Emﬂ 1,2-Dichlorobenzene
14 2- Methyipheno

"'19 Héxach!ameihane
2{} Nzﬁobeﬂzeme

_’_5 4. E‘}ech!er&g;hssmi _
1,2,4-Trichlorobenzene
Naphthaie'\e

4 Chioro- 3 m@thy phenol
34 2-Methylnaphthalene
1 35 124,85 Te*raf*morobenvene

ELEASE NOTE. Liability and Damages, Cardinal's babiity and client's exchusive temady far any chaim anging, wheiher based in contrast o tort, shall e limited 1 he amoond pab
Alb clame, nciuding those for neghgence and any other cause whatsaever shall be deemeilditEiR@ad qlidelin witing and recanvd by Cardinal within thirty (30] davs after 44
sy n no event shall Cardinal be liable Tor incidental or consequantial damages, mnchuding, walbou! Brodaton, Business interruptons, kss of use, or loss of profbts ingurred
atffiales o Suceessirs ansing out of or retated to the perfarmance of servess hereunder by Cardingl, regasdisss of whether sueh claim % bassd wpon any of the abovi-stated magsons o atherwise Resul s
reldbe only b the samples identilisd abave. This repan shall not be reproduced except in full with wiften appesval of Cardinal Laboralores
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ANALYTICAL RESULTS FOR
GREEN ANALYTICAL LABORATORIES, INC.

Receiving Date: 04/02/08
Reporting Dete: 04/09/00
Project Number. 804-008-01
Project Name: COGCC
Project Location: NOT GIVEN

ATTN: DEBBIE ZUFELT
75 SUTTLE S8TREET
DURANGO, CO 81303

Analysis Date: 04/07/09

Sampling Date. 04/01/09

Sample Type: GROUNDWATER
Sampie Condition: COOL & INTACT
Sample Received By: CK

Sample ID: SANDY PRYOR
Lab Number H17183-1

Analyzed By. CK/AB

SEMIVOLATILES - 8270 (mgil.) Sample Result Method True Value
H17183-1 Blank QC % Recov. QC
"38_2.4,5-Trichiorophencl <0.008] _<0005] 0.085] _110] 0,00 |
{ 3¢ 2-Chloronaphthalene <0006 0052 104, 0060 |
| 40" 2-Nitroaniline <0006/ 0048 "680| 0080 |
| 41 Acenaphihylene <0.002] 0052,  104]
42 Dimethylphihalate <0003 " 0.052
43 26-Dinitrofoiuene <0.005| 0.047!
| 44 3-Nitroaniling <0008, 0.043
|45 Acenaphthene A <0.005'  0.057|
<0.020] 0018 36.0; 0080 |
PRGN Y. 0 <0004 0089 118 0050
Pentachlorobenzene | <0005/  <0.005| 0057

0047 7640 0,050 |

_4-Nitrophenol
1-Naphthylamine

718!
80.01

0.050 |
0.050 %
5

-3 2-Naphthylaming
23 f_,_6~Tetra chierophﬁno{_ )
Fluorene o

55 4-Chiorophenyl-phenyleth

_66 Diethylphthalate :

57 4-Nitroaniline 126 0.050
""" 58 4,6-Dinitro-2-methyiphenol L <D 0.018, 32.0. 0.050
59 Diphenylamine ITTT<00]<0.008 0089 116 0.050

420 0050
128 0.050
130, 0.050
880, 0.050

102] 0.050

&-Bromopheny-phenyisther | <0007,

G080

Ghse

004l

0.081]

Phenanthren

<0.003 : SH

_ _fﬁfr..ﬁf%fw o

FLEASE NOTE: Liability and Damages. Cardinal's liability and client’s eatiusive remedy Tor any claim aniging, whethoe based in (':nrrrmc.l oo et sha;éi w Iirlmwr_i {o the a‘1l'rmur!'T pag b';.f cliel.}t lei dna.iyw&;-
All clams, inciuding those for negligence and any afher cause whatsenver shall be deemibd 43198 BEbS (BallIn wriling s received by Cardlnal within thirly (30) days affer i qf freppicatle
sarene. Inone evant shal Cardinal be labiz for incidental or conssquential demagas, including, without fimitaticn, business irtwrruplions, loss of use, or ioss of profits incurred by ciiant, i_:t:wli;arses,
aiiales o sucoessors ansing out of or reied to the perormance of servies hetsunder by Cardinal, regardiess of whalher such claim #s based upon any of the above-stalad reasons or oihierwise, Resulty
seiata only 1o the samples identilied sbove. This report shall nol be segeaduced weept in full with written approval of Cardinal Laboralories.




AR D' NAL PHONE (576} 383-2326 » 101 E. MARLAND » HOBBS, NM 88240
LABORATORIES ==

ANALYTICAL RESULTS FOR
GREEN ANALYTICAL LABORATORIES, INC.

Receiving Date: 04/02/08 ATTN: DEBBIE ZUFELT Analysis Date: 04/07/09
Reporting Date: 04/08/08 75 SUTTLE STREET Sampling Date: 04/01/09
Project Number. 904-008-01 DURANGO, CC 81303 Sample Type, GROUNDWATER
Project Name: COGCC Sample Condition: COOGL & INTACT
Project Location: NOT GIVEN Sample Received By: CK
Sample ID: SANDY PRYOR Analyzed By, CK/AB
Lab Number. H17183-1
SEMIVOLATILES - 8270 {(mg/l) Sample Result Method True Value
H17183-1 Blank QC % Recov. QC
775 Benzoajanthracene - <0.003] <0003 0035 __ 69.0 0050 |

76 3,3-Dichlorobenzidine <0.005] <0.005]

........... Di-n-octylphthalate
‘Benzo [b] fluora nthane
Benzo [k] flucranthene

Benzo [8] pyrene

3« Methyicholanthrene

o tndeno{12_3- od] pyae_ne M E A oo

‘Dibenz [a,h] anthracene

_{

90 2-Fluorophenol

91 Phenol-d5_
g2 Nitrobenzene-d5
63" 2-Fluorobiphenyl
24 2.,«%,6~Tribromapher§pi

195 Terphenyl-d14

:.f
7T s
/ / S / 7 P
rler  B% f,/;’f Y/ K // 2 /) G
At e d o i K i tite' {28
Chemist /% Date

PLEASE NOTE Liability and Damages. Cardinaf™s habilty and client's exchusive remeay for any claim o
Al claims, inchuding those for negligence and any othor cause whatsnever shall be mermfiﬁ‘?qg%@? i
sarvice. In no event shai Cardinal be lable for incidental or contequontial Samages, MCUGIRG. Witk

whelter based in conlract of tort, shall be limited to tha amaunt pad by cliend for analyses

writing and received by Cardinal within thirty () days siter W L'Wspulh':'dbie
, business injermuptions, loss of use, or loss of profits incurred Dy chent, ils subaidiaries
afiiatas or successars ansing oul of of related o the pedormance of services Fisteuniter by Cardinal, regardisss of whother such claim fs based upon any of the above-shisted masons of Siherwise, Fenulls
giate oriy io the samples identified above. This repod shall not be reproduced except in full with writhen apgroval of Cardinal Laboratorios.




; F
o T WELL CONSTRUCTION AND TEST REPORT b Yol
aws 31 STATE OF COLORADO, OFFICE OF THE STATE ENGINEER e
1.
1. | WELL PERMIT NUMBER 248797 HAR 9
2. OWNER NAME(S) Sandra Pryor e 2005
Mailing Address 101 Crystal Lane AT,
City, State, Zip Durango, Co 81301 sm}{_ “Sivfug.,
Phone 970-247-2275 Dot 'S 8
i:® WELL LOCATION AS DRILLED; Northwest¥: Southeast %, Sec. 18 Twp. 33 N, Range 6 W_New Mex pm .
' 2140 ft. from South Sec. Line and 1650 ft from East Sec. Line OR
SUBDIVISION: LOT BLOCK FILING (UNIT)
STREET ADDRESS AT WELL LOCATION: B
4. GROUND SURFACE ELEVATION ______FT. DRILLING METHOD Air Rotary
DATE COMPLETED: 03-15-05 . TOTAL DEPTH 200 FT. DEPTH COMPLETED 200 FT.
GEOLOGIC LOG: 6. HOLE DIAM. (in.) From (ft) To ()
Description of Material Size, Color, Water Location) 17187 & 4
Depth iption al (Type, Size, Color, r 6 3/4" 40- 200
Topsoi 7. PLAIN CASING
----- i Sy, Toneos 0D (in) Kind Wall Size From (ft) To (ft)
9to 200 Shale, Sandstone 5 Steel ,188 0O 20
412 PBVvC SCH40 200 40
....... 412 PVC SCHA0 8O- 120
4172 PYyC sSCH40  180- 200

PERF. CASING: Screen Slot Size: 010

@

412 PVC SCH40 40- 60
412 PVC SCH40 60- 80
412 PV H40 120- 180

8. FILTER PACK 9. PACKER PLACEMENT
Material Pea gravel | Type

Size 3/87
Interval 40-200 Depth

10. GROUTING RECORD:
Material Amount Density Intervai Placement
Cement 10bags 12ibs. 040 Pumped

REMARKS: H20 @ 53,72, 148’

11, DISINFECTION: Type HTH Amount Use 6 oz.

12. WELL TEST DATA: {] Check box if Test Data is submitted on Form No. GWS 39 Suppiemental Well Test.

TESTING METHOD Air Lift.

Static Level 14 ft. Date/Time measured 03-15-05, Production Rate 4.5 gpm.

Pumping Level Unknown ft. Date/Time measured 03-15-05, Test length (hrs.) 1.

Remarks

13 t have read the statements made herein and know the contents thereof, and that they are true to my knowledge. [Pursuant
to Section 24-4-104 (13) (a) C.R.5., the making of false statements herein constitutes perjury in the second degree and is

punishable as a class 1 misdemeanor.]

CONTRACTOR: Beeman Bros. Drilling, Inc. Phone: (970) 259-1195 Lic. No. 1374.
Mailing Address: PO Box 5180; Durango, Colorado 81301
Name/Title (Please type or print) Signature Date

Matthew Beeman, Drilling Contractor

_____ //,’%KMW 5-/-05




%o | WELL CONSTRUCTION AND TEST REPORT PR
GwWS31 STATE OF COLORADO, OFFICE OF THE STATE ENGINEER <

0193

e WELL PERMIT NUMBER 248797

J&fﬂ R 2
2 OWNER NAME(S) Sandra Pryor 3 205
Mailing Address 101 Crystal Lane AATE
City, State, Zip Durango, Co 81301 574 ,';f Bryns
Phone 970-247-2275 Bt Mithe 0
3 WELL LOCATION AS DRILLED; Northwest¥: Southeast %, Sec. 18 Twp, 33 N, Range 6 W_New Mex pm_.
2140 ft. from South Sec. Line and 1650 ft from East Sec. Line OR
SUBDIVISION: LOT BLOCK FILING (UNIT)
STREET ADDRESS AT WELL LOCATION:
Y GROUND SURFAGE ELEVATION FT. DRILLING METHOD Air Rotary
DATE COMPLETED: 03-15-05 . TOTAL DEPTH 200 FT. DEPTH COMPLETED 200 FT.
GEOLOGIC LOG: 6. HOLE DIAM. (in.) From (R) To (R.)
Depth Description of Material (T Size, Color, Water Location) 117/8° 0 40
e YPRIBERL SORN 6.3/4" 40- 200
09~ Ciay , Topsol | T ]|
in :1 rom 0 {f.
91to 200 Shale, Sandstone 5 Stee! ,188 0 20
4172 PVC SCH40 20- 40
41/2 PVC SCH40 80- 120
41/2 PVC SCH40  180- 200

PERF. CASING: Screen Slot Size: .010

412 PVC SCH40
4172 PVC SCH40
41/2 PVC SCHA40

80
80
1

8l

8. FILTER PACK 9. PACKER PLACEMENT
Material Pea gravel | Type

Size 3/8"
Interval 40-200 Depth

10. GROUTING RECORD:
Material Amount Density Intervai Placement
Cement 10bags 12lbs. 040 Pumped

REMARKS: H20 @ 53,72, 148’

11, DISINFECTION: Type HTH Amount Use 6 oz.

12. WELL TEST DATA: ] Check box if Test Data is submitted on Form No. GWS 39 Supplemental Well Test.

TESTING METHOD Air Lift.

Static Level 14 ft. Date/Time measured 03-15-05, Production Rate 4.5 gpm.

Pumping Level Unknown ft. Date/Time measured 03-15-05, Test length (hrs.) 1.

Remarks

13. thave read the statements made herein and know the contents thereof, and that they are true to my knowledge. [Pursuant |
to Section 24-4-104 (13) (a) C.R.S., the making of false statements herein constitutes perjury in the second degree and is
punishable as a class 1 misdemeanor.]

CONTRACTOR: Beeman Bros. Drilling, Inc. Phone: (970) 259-11985 Lic. No. 1374.
Mailing Address: PO Box 5180; Durango, Colorado 81301
Name/Title (Please type or print) Signature Date

Matthew Beeman, Drilling Contractor %

/‘%EMW 35-/6-05

v




Raising the water heater temperature will tempo-
rarily solve the odor problem, but sulfur-reducing
bacteria will quickly reinvade unless more perma-
nent measures are taken.

Removing the sacrificial anode will eliminate the
problem, but it can also shorten the water heater’s
lifespan significantly and may void the warranty.
Replacing the magnesium rod with one made of
zinc won't totally eliminate sulfur-reducing bacte-
ria, but it will greatly reduce the number of bacte-
ria. Consult with a plumber before attempting to
modify your water heater.

Point-of-Use Treatment (Carbon Filters)

Some point-of-entry (POE) and point-of-use (POU)
systems can inhibit reproduction of bacteria and
reduce associated odors and tastes. To determine
the best system, you can use the NSF International
anline product database of drinking water treat-
ment units. Visit the NSF International website at
www.nsf.org or call 1-800-673-6275.

Follow-up Procedures

Shock chlorination or the other methods discussed
should solve the immediate problems associated
with iron or sulfur bacteria, but they may not be
long-term solutions. Iron and sulfur bacteria tend
to build up again a few months after treatment.
Bacteria problems are much easier to control after
the initial contamination has been treated. How-
ever, to keep down bacterial regrowth, well own-
ers can periodically disinfect their wells by shock
chlorinating with a weaker chlorine solution, or hy
installing a chlorination unit that will constantly
chlorinate the water. A licensed well contractor can
advise you on which option is best for you.

Laboratory Services Division — (303) 692-3090
Fax: (303) 344-9989
http://www.cdphe.state.co.us/lr
Chemistry Laboratory — (303) 692-3048
Microbiology Laboratory — (303) 692-3490
Bottle Order Line {(menu driven) —

(303) 692-3074

Laboratory Services Division
8100 Lowry Boulevard
Denver, CO 802320

Colorado Department of Public
Health and Environment

CoLORADO DEPARTMENT OF
PuBLIC HEALTH AND
ENVIRONMENT

LABORATORY SERVICES
Division

Iron and Sulfur
Bacteria in
Water Supplies

CHEMISTRY LABORATORY

(303) 692-3048
MICROBIOLOGY LABORATORY

(303) 692-3490



Bacterial contamination of a water supply doesn’t
always indicate the existence of a health hazard.
Some types of bacterial contamination are more
annoying than harmful. The normal bacteria test
performed on drinking water is specific for coli-
form and E. coli. A sample may test negative for
coliform but still contain other nuisance bacteria.
Two of the most common bacterial contaminants
are iron and sulfur bacteria. They are not particu-
larly harmful, but they can be incredibly annoying.

Iron Bacteria

[ron bacteria are generally more common than
sulfur bacteria because iron is abundant in ground
water. [ron hacteria are oxidizing agents and com-
bine iron or manganese dissolved in ground water
with oxygen. A side effect of the process is a foul-
smelling brown slime that can cause unpleasant
odors, corrode plumbing equipment and fixtures,
and clog well screens and pipes. If conditions are
right, the bacteria can grow at amazing rates,
rendering an entire well system useless in just a
few months.

Signs that may indicate an iron bacteria problem
include yellow-, red- or orange-colored water; rusty
slime deposits in toilet tanks; and strange smells
resembling fuel oil, cucumbers, or sewage. Some-
times the odor will only be apparent in the morning
or after other extended periods of non-use.

Sulfur Bacteria

There are two categories of sulfur bacteria; sulfur
oxidizers and sulfur reducers. Sulfur-reducing bac-
teria are the more common. Sulfur-oxidizing bacte-
ria produce effects similar to those of iron bacte-
ria. They convert sulfide into sulfate, producing a
dark slime that can clog plumbing. Sulfur-reducing
bacteria live in oxygen-deficient environments.
They break down sulfur compounds, producing
hydrogen sulfide gas in the process. The distinc-
tive “rotten egg” odor of hydrogen sulfide gas is
the most obvious sign of a sulfur bacteria problem.
Hydrogen sulfide gas is foul smelling and highly
corrosive. As with odors caused by iron bacteria,

the sulfur smell may only be noticeable when the
water hasn’t been run for several hours.

If the odor is only present when hot water is run,
sulfur-reducing bacteria could be building up in the
water heater. Blackening of water or dark slime
coating the inside of the toilet tank may also indi-
cate a sulfur bacteria problem.

Iron bacteria and sulfur bacteria contaminations
are often difficult to tell apart because the symp-
toms are so similar. To complicate matters, sulfur-
reducing hacteria often live in complex symbiotic
relationships with iron bacteria, so both types may
be present. Fortunately, both types of bacteria can
be treated using the same methods.

Prevention

The best treatment for hoth iron and sulfur bacte-
ria is prevention. Unsanitary well drilling can often
introduce bacteria into a previously clean water
supply. Therefore, anything that will be going into
the ground during the drilling process needs to be
disinfected. Tools, pumps, pipes, gravel pack mate-
rial, and even water used during drilling should be
treated with a 200-milligrams-per-liter chlorine
solution. When the well is completed, it should be
shock chlorinated. Well owners should be alert for
any signs of iron or sulfur bacteria contamination.

Shock Chlorination

Shock chlorination involves adding chlorine to
water to disinfect the water or to obtain other hio-
logical or chemical results. Chlorine is a common
disinfectant used in water systems, and is highly
toxic to coliform and similar types of bacteria.
Iron and sulfur bacteria are more resistant to
chlorine’s effects because iron and sulfur bacteria
occur in thick layers and are protected by the slime
they secrete. A standard chlorine treatment may
kill off bacterial cells in the surface layer but leave
the rest untouched. In the case of iron bacteria,
iron dissolved in the water may absorb disinfectant
hefore it reaches the bacteria.

For all of these reasons, iron and sulfur bacteria
may be able to survive a chlorine treatment that
would kill other types of bacteria. For information
on shock chlorinating iron- or sulfur-bacteria con-
taminated wells, contact the Laboratory Services
Division at 303-692-3048 and request the “Shock
Chlorination of Wells and Water Systems” fact
sheet,

Acid Treatment

For severe cases, treatment with a strong acid and
salt solution following thorough shock chlorination
may be required. The acid solution (commercial
hydrochloric acid, commonly known as muriatic
acid) may be able to penetrate thick incrustations
of bacteria that the chlorine solution was unable to
kill. This procedure should only be performed by a
licensed well contractor.

Water Heater Treatment

As noted earlier, sulfur-reducing bacteria can
often contaminate water heaters, creating a foul
smell when hot water is turned on. A water heater
provides a good environment for sulfur-reducing
bacteria because it contains a “sacrificial anode.”
This anode is a magnesium rod that helps protect
the water heater by corroding instead of the tank
lining. Electrons released from the anode as it cor-
rodes nourish sulfur-reducing bacteria.

Water heaters infested with sulfur-reducing bacte-
ria can be treated. Sulfur-reducing hacteria die at
temperatures of 140 degrees Fahrenheit or above,
which is roughly equivalent to the “medium’’ set-
ting on most home water heaters. Setting the water
heater on “high” will raise the water temperature
to approximately 160 degrees Fahrenheit and kill
any sulfur-reducing bacteria in the tank. (Do this
only if the water tank has a pressure relief valve
and everyone in the house is warned, to prevent
scalding.) After about eight hours, the tank can be
drained and the temperature setting returned to
normal.



