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STATE OF DEPARTMENT OF NATURAL RESOURCES.
COLORADO Bl Ritter, Jr, Governor
1120 Lincoln St Suie 801
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GAS I FAX (309) 354 2105
gl 984779 : www cogcc state co us

CONSERVATION COMMISSION

September 30, 2008

Mike W Markham
19231 Weld County Road 22
Ft Lupton, CO 80621

RE  Water Quality Analytical Results for Domestic Water Well (Permit #63252)
Section 8 - Township 2 North — Range 65 West
Weld County, Colorado, Complamt No 200190138

Dear Mr Markham

On May 23, 2008, the Colorado Qi & Gas Conservation Commuission {COGCC) sampled your
water well and submtted the water samples for laboratory analysis The purpose of the water
sampling was to determine if natural gas drilling and production activities m your area might
have mmpacted your water well The water samples were delivered to Evergreen Analytical
Laboratory (Evergreen) in Wheat Ridge, Colorado for analysis of organic and morganic
compounds A separate water sample was delivered to Empact Analytical Systems, Inc (Empact)
in Brighton, Colorado for gas compositional analyses Copies of the Evergreen and Empact
laboratory analytical reports are included 1in Attachments A and B

The Water Quality Control Commussion (WQCC) of the Colorado Department of Public Health
and Environment (CIDPHE) has established drinking water standards for the protection of hurman
health The analytical results from the water samples from your water well were compared to
applicable ground water and/or drinking water standards and are summarized below These water

standards were estabiished for pubhc drinking water supplies

COMPARISON OF INORGANIC ANALYTICAL RESULTS TO STANDARDS
(Please see enclosed Evergreen Laboratory Report, Attachment A)

e Total Dissolved Solids (TDS) CIDPHE bas established a TDS standard for human drinking
water of 500 milligrams per hiter (mg/l) The standard 1s called the secondary maximum
contaminant level (SMCL) and 1s based on the aesthetic quality of the water (such as taste and
odor) and 1s intended as a guidehne for public water supply systems and 1s not an enforceable
standard Although CDPHE does not have an agricultural standard for TDS, other agencies
recommend concentrations below 2,000 mg/l for irngation, and below 5,000 mg/1 for most
livestock watering  TDS concentrations are related to the presence of naturally occurring
elements and chemical compounds such as chlornde, sodium, potassium, calcium, magnesium,

and sulfate
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TDS was detected in the water samples from your water well at concentrations of 788
mg/l, which is greater than the CDPHE SMCL, less than the recommended maximum
concentration for irrigation, and less than the recommended maximum concentration for
most livestock watering.

Sodium (Na): Although CDPHE does not have a standard for sodium, people on salt restricted
diets should be aware of the Na concentration 1n the water they drink A concentration of
drinking water with a concentration of sodium less than 20 mg/l 1s recommended by some for
people on salt restricted diets or for people suffering from hypertension or heart disease
Sodium occurs naturally mn the ground water 1n many areas at concentrations that exceed the
recommended level

Sodium was detected in the water sample from your water well at a concentration of 287
mg/i, which is greater than the recommended level for people of salt restricted diets.

Fluoride (F} CDPHE has established a fluoride (F) standard for human drinking water 1s 4 0
mg/l Where fluortde concentrations are m the range of 0 7 mg/l to 1 2 mg/l, health benefits
such as reduced dental decay have been observed Consumption of fluonide at concentrations of
greater than 2 0 mg/l can result in mottling of teeth  Consumption of fluoride at concentrations
greater than 4 0 mg/} can increase the risk of skeletal fluorosis or other adverse health effects.

Fluoride was detected in the water sample from your water well at a concentration of 3.3
mg/l, which is less than the CDPHE public drinking water standard.

Chloride (CI). The CDPHE chloride standard (SMCL) for drinking water 1s 250 mg/1
Chloride concentrations 1n excess of 250 mg/1 usually produce a noticeable taste in drinking
water

Chlonde was detected in the water sample from your water well at a concentration of 73.7
mg/1, which is less than the CDPHE SMCL.

Sulfate (SO4) The CDPHE sulfate standard for drinking water 1s 250 mg/l (SMCL) Although
CDPHE does not have an agricultural standard for sulfate, other agencies recommend a
concentration below 1,500 mg/ for Iivestock watering Waters contaiming high concentrations
of sulfate, typically caused by the leaching of natural deposits of magnesium sulfate (Epsom
salts) or sodium sulfate (Glauber's salt), may be undesirable because of their laxative effects
Sulfate occurs naturally in the ground water tn many areas tn Colorado at concentrations that
exceed the drinking water standard

Sulfate was not detected in the water sample from your water well.
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Total Nutrate (NO5) + Nitrite (NO,) as Nitrogen (N) The CDPHE total mitrate (NOs) + nitrite (NO2)
as nitrogen (N) for standard for human drinking water 1s 10 mg/l Nitrate and nitrnite are common
contaminants n ground water from agricultural sources, such as fertilizer and animal, including
human, wastes They are known to cause infant cyanosts or “blue baby disease” in humans and, at
concentrations greater than 100 mg/l as nitrogen (N), may be dangerous to hvestock High
concentrations of nitrate and nitrite in ground water are known to occur n agricultural areas 1n
Colorado

Total mtrate/nitrite, as N was not detected in the water sample from your water well.

Iron (Fe) The CDPHE standard for human drinking water for wron 1s 0 3 mg/l (SMCL) Small
amounts of iron are common 1n ground water Iron may produce a brownish-red color in
Jaundered clothing, can leave reddish stains on fixtures, and 1mpart a metallic taste to
beverages and food made with it After a period of time 1ron deposits can build up in
pressure tanks, water heaters, and pipelines, reducing the effective flow rate and efficiency of
the water supply

Iron was detected in the water sample from your water well at a concentration of 18.1
mg/l, which is greater than the CDPHE SMCL water standard.

Manganese (Mn) The CDPHE standard for human drinking water for manganese 1s 0 05 mg/!
(SMCL) and the agricultural standard 1s 0 2 mg/l Manganese concentrations in excess of 0 05
mg/l may cause the water to leave a black stain and/or have a bitter metallic taste,

Manganese was detected in the water sample from your water well at a concentration of
0.299 mg/l, which 1s greater than the CDPHE SMCL water standard and greater than the
agricultural standard.

Selemum (Se) The CDPHE selentum standard for human drinking water 15 0 05 mg/l and the
agricultural standard 1s 0 02 mg/l Excessive selemum (Se) {concentrations greater than 0 05
mg/1) can cause loss of hair and/or fingermnails as well as adverse effects on the central nervous
system  Selenium (S¢) occurs naturally in the ground water in many areas of Colorado at
concentrations that exceed the drinking water standard

Selemum was not detected in the sample from your water well.

Alkalimty, Bromide (Br), Calcrum (Ca), Potassium (K), Magnesium (Mg), Bicarbonate
(HCO;3) and Carbonate (CO3) were also tested for in your water There are no standards from
CDPHE for these parameters. In addition, the COGCC also collected samples for metals and
the Table 1 (attached) presents the analytical laboratory results Please note that Pnimary
standard (P) 1s the CDPHE Human Health Standard and the Secondary standard (S) 1s the
CDPHE secondary maximum contaminant level (SMCL)
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Table 1
MARKHAM WATER WELL
May 23, 2008 CDPHE Water
METAL/INORGANIC Sample Concentration Quality Standard
(in Milhgrams per hter [mg/[) (P - Primary
S-Secondary)
(un Milligrams per
hiter [mg/1])
Alkahmity (Total) 579 NS
Bicarbonate 542 NS
Carbonate 37.0 NS
Bromide (Br) 0.64 NS
Calcium {Ca) 615 NS
Chlonide (Cl) 73.9 250 (S)
Fluoride (F) 33 40(P)
Iron (Fe) 18.1 03(S)
Potassium (K) 288 NS
Manganese (IMn) 0299 005 (S)
Magnesium (Mg) 347 NS
Nitrate (NO3-N) ND 100 (P}
Nitrite (NO2-N) ND 10(P)
pH 8 64 pH units NS
Selenium (Se) ND 005 (P)
Sodium (Na) 287 NS
Spectfic Conductance 1200 pymhos/cm NS
Sulfate (SO4) ND 250 (S)
Total Dissolved Solids 788 500 (S)

NS — no standard

ND - not detected in the sample

ORGANIC COMPOUNDS ASSOCIATED WITH PETROLEUM HYDROCARBONS

(please see Attachment A)

Benzene CDPHE's basic ground water standard for benzene 15 5 micrograms per ltter (pg/1)
Benzene was not detected in the sample from your water well.

Toluene CDPHE's basic ground water standard for toluene 1s 1,000 ug/t  Toluene was not
detected in the sample from your water well.

Ethylbenzene CDPHE's basic ground water standard for ethylbenzene 15 680 pg/l
Ethylbenzene was not detected in the sample from your water well.

Total Xylenes (sum of m,p, and o-xylene) CDPHE's basic ground water standard for total
xylenes is 10,000 pug/l Total xylenes were not detected in the sample from your water well.
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METHANE GAS CONCENTRATION

e Methane was detected in the sample from your water well at a concentration of 14 mg/l.

Methane gas alone 1s physiologically inert and non-toxic to humans Normal breath exhalation
contains 1 to 99 ppm of methane (pasts per million [ppm] 15 the same units as mg/l) The presence
of methane mn drinking water does not present a known health hazard to humans or other amimals
via ingestion, however, methane m domestic water supplies can be associated with undesirable and
potentially serious side effects Methane gas dissolved in water “exsolves” when exposed to the
atmosphere and dissipates rapidly because it 1s lighter than air  Thus 15 often responsible for the
“fizzing” observed in water wells that may contain methane gas. If the methane occurs at a high
enough concentration and 1f 1t 15 allowed to accumulate 1 a confined space, such as a well pit,
crawl space, closet, etc , an explosion hazard can be established In addition, 1f methane
concentrations 1n well water are high, then pockets of free gas form within the water and cause the
well pump to cavitate and no longer bring water to the surface

Methane gas 1s common 1 water wells in Colorado [t occurs naturally and the source of the
methane 1s commonly from one or more of the sources listed below

1 Methane 1s commonly found as a gas n coal or black shale seams in the subsurface

2 Methane 1s commonly found as a byproduct of the decay of orgamc matter and the presence of
bacteria in water wells can provide the conditions favorable for the production of methane
either from the activity or decay of bactena

As the result of extensive testing for methane gas in water wells throughout Colorado,
concentrations of methane gas below 2 mg/l are considered harmless, with concern for
possible hazards from the methane increasing at concentration levels in well water at 7 mg/l
and higher

GAS COMPOSITION

The gas produced from the o1l/gas wells around the subject water well 15 “thermogenic” methane
Thermogenic methape gas 1s formed by the thermal breakdown of organic matenal in rocks
resulting from high temperatures created by deep burial Biogenic methane gas occurs in most
near-surface environments and 1s a princtpal product of the decomposition of buried organic
material In Weld County many of the coal zones 1n the Laramie-Fox Hills aquifer contain
biogenic methane gas

Laboratory results of the water sample collected from your water well indicated that methane (C1)
and ethane (C2) were detected (Attachment B) Typically, the naturally occurring biogenic gas in
the Laramie-Fox Hills aquifer contains only C1 and 2 The presence of propane (C3), iso-butane
(1C4), normal butane (nC4), 1so-pentane (1C5), normal pentane (nC5), and hexane (C6) would
indicate a potential impact from thermogenic gas onginating from deeper gas producing formations
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Since these constituents were not 1dentified i the gas sample, 1t 1s unlikely that the dissolved
methane 1 your well water has a thermogenic ongin

BACTERIA OCCURENCE

COGCC also collected samples of your well water for the determination of the presence of bactena
using the Biological Activity Reaction Test (BART™ for the following, Iron Related Bactena
(IRB), Sulfate Reducing Bactenia (SRB), and Slime Forming Bactena (SFB) In addition, an
estimation of the size of the population and/or the rate at which they can metabolize and/or grow to
generate an observable change or reaction was made Your well water showed the presence of the
IRB and SRB SFB were absent in your well water (Attachment C)

Iron Related Bacteria: Although not usually harmful, iron related bacteria (IRB) can become a
nuisance by plugging the well pump, causing red staining on plumbing fixtures and laundered
clothing, building up red, shmy accumulations on any surface the water touches, and causing
what may appear to be a oily sheen on standing water In rare cases, IRB may cause sickness

» Aggressive populations of IRB bacteria were detected 1n the water sample from your
well.

Sulfate Reducing Bacteria: Sulfate reducing bacternia (SRB) are serious nuisance organisms n
water since they can cause severe taste and odor problems These bactena reduce sulfate that
occurs naturally in the water and generate hydrogen sulfide (H2S) gas as they grow. In tum, the
hydrogen sulfide (H2S) gas 1s a nwsance because 1t smells hke rotten eggs, it initiates corrosion
on metal surfaces, and 1t reacts with dissolved metals such as 1ron to generate black sulfide
deposits

+ SRB bacteria were detected in the water sample from your well.

Slime Forming Bacteria: Although not usually harmful, Slime Forming Bacteria (SFB) also can
become a nuisance by plugging well pumps and causing slimy accumulations on plumbing
fixtures and standing water Shmes often are gelatinous 1n nature and may range in color from
white, to red, to black As slime bacterta mats grow they create an environment 1n which
complex associations of other strains of bacteria can develop

»  SFB bacteria were not detected in the water sample from your well.

WATER WELL DISCUSSION/RECORDS REVIEW

Colorado Division of Water Resources records indicate that your well 1s 530 feet deep and 15
completed 1n the north central part of the Laramie-Fox Hills aquifer. Water from the well1s a
sodium bicarbonate type of water typical of the central and north central regions of this aquifer
{Chapter 6, 6 1 Denver Basin m Ground Water Atlas of Colorado, Colorado Geological Survey
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Special Publication 53, 2003) We have reviewed water well dnlling logs for several water wells
(including your water well) in your immediate area. Many of these wells are completed in the
Laramie/Fox Hills aquifer and these wells have water chemuistry similar to your well

CONCLUSION

The water sample collected from your water well did not exceed the CDPHE primary drinking
water standards for the constituents analyzed and the secondary drinking water standards were
exceeded for 1ron, manganese and Total Dissolved Solids

There are no indications of any o1l & gas related impacts to your water well

Dissolved methane n the well water appears to be biogenic m ongin  The gas exists n sufficiently
high concentrations that an explosion hazard could exist 1f the methane were able to accumulate 1n
a confined space Care should be taken to ventilate confined spaces where well water 1s used

The positive 1ron related bacteria and sulfate reducing bactena result from your water well indicates
that treating the weil water for bactena may help to improve the water quality Included in
Attachment D 1s a COGCC water well booklet entitled, “How Well Do You Know Your Water
Well?” This booklet contains useful information about water wells including a water treatment
decision guide, ways to maintam your well, and chlornation techmques for disinfecting your well 1if
you have bactenal contammation This booklet 1s also available on the COGCC website at

http //cogec state co us
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If you have any questions or would like to discuss these matters further, please contact me at ma
e-mail (John axelson{@state co us) or by phone at (303) 637-7178

Respectfully,

P

John Axelson, P G
Environmental Protection Specialist, Northeast Region
Colorado Onl and Gas Conservation Commission

Enclosure(s)

Attachment A — Evergreen Laboratory Analytical Report

Attachment B — Empact Laboratory Analytical Report

Attachment C - Biological Activity Reaction Test Results

Attachment D - Booklet - “How Well Do You Know Your Water Well? "
cc Dave Neslin - COGCC w/o enclosures

Debbie Baldwin — COGCC w/o enclosures

REFERENCE

Ground Water Atlas of Colorado, Special Publication 53, 2003  Colorado Geological Survey,
Department of Natural Resources, Denver, Colorado
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June 07, 20G8

John Axelson
Colorado Oil & Gas Conservation Comm
9203 E 155th Dr

Brighton, CO 80602

Lab Work Order 08-3556
Chient Project 1D Markham WW

Dear John Axelson

Enclosed are the analytical results for the samples shown i the Laboratory Work Order
Summary The invoice i1s mcluded with this report or has been mailed to another party
as wndicated on the chain of custody

The enclosed data for testing performed at Evergreen Analytical Laboratory (EAL) have
been reviewed for quality assurance A case narrative 1s included to descnbe any
anomalies associated with the samples or data

EAL will dispose of all samples one month from the date of this Jetter If you want
samples returned, please advise us by mail or fax as soon as possible

A copy of this project report and supporting data will be retained for a period of five
years unless we are otherwise advised by you A document retnieval charge will apply

Thank you for using the services of Evergreen Analytical If you have any questions
concerning the analytical data, please contact me Please direct other questions to Chent
Services
Sincerely,

I")’ i

Lt ks

Carl Smits / Kaprie Hollman
Quality Assurance

Evergieen Analytical, Inc 4036 Youngheld St Wheat Ridge CO 80033-3862 (303) 425-6021 FAX (303) 425-6854
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WORK ORDER Summary Evergreen Analytical, Inc.

08-3556

Rpt To John Axelson
Colorado Ost & Gas Conservation
Comm
9203 E 155th Dr

Email To  john axclson{fdstate co us

5/23/2008 3 30 33 PM
Chent Project ID  Markham WW

Brighton, CO 80602 QC Level LEVELI+
(303) 637-7178
Comments Report EDD and PDF
Collection Date Date Hold
Sample ID  Client Sample ID Matnx Date Received Test Code Test Name Hold MS Due Time
08-3556-01A  Markham WW Groundwater  5/23/08 1000  5/23/08 8021_w * 8021 BIEX T "1 spoms 60608
“08-35-;6-01; Mark;am Ww Gr(;;‘ndwa;;r ) 5/23/6-8 100-6 _5/23/_0-!; o 2(-10_7_1'_“_ B 2507 _']“_mal M;;;l-s N _-__I ) AL‘ N 6/09}(-)8 wllfi;fE)S
58—355—6-—0!3_Mark}‘1;11 W\;‘/‘_ o Grou—n;iwajt-; —-5723/0'8- 1000 - ;f23:’0é - ZOO_S_TR . i 252) 8 Fo_t-;l MEl;l-ls ' o _»-: ——6/0910—8— 1_1/19-/(;8
~(;8—35_5_6-701C_Markge;m W\;_ B —Gro-\;&dw;;r __51'23138 IOO_O_ —;f23f0§ RNIONg_NonI;W * - 3;00 z;ons b;!nC N -"L“ N A -_ﬁ6/091)§ #5/25/08
083556.01C MarkhamWW  Groundwater  S/23/081000  S/2308  C/ABAL  Caton/AmonBalmcecalwlavon ) 1 G908
083556010 MarkhamWW  Groundwater 523081000  S23/08  MEERW®  RSKi7SM Methame s 1 G908 6/06A08
083556-01E MarkhamWW  Groundwaier 523081000 2308  Fw  Bewdke T ' 60008 62008
08-3556.01F Markham WW  Groundwater  5/23/08 1000 52308 ALKWGRP*  amamy ol Ll 60008 60608
-(_);:35_5&]}7—]\4211'1(;1—!1; WV;_ o _Grou_r:dwa; ";23/6;100? ?23/0%;_- o CO_n\_ID_W_— B ;pCCJIEond;;anccEZS”C —# -——i—d _6/()9f’gé M_G/Z(;/AOMS
055-56:61_}3 @ha;n:\fw - - Ng;oun;ater“— 5-5;'08_1_060 o 5:'2;68 o -PI"I_;V - ESO I—P;'l - __’ rTH én’_Og)/ng ;;24/0;
083;55-(_)1_}; M;;chamgw - Er_oun;u;ter_ SZ’EOS E;[)O _5/2%—8 B TDS__TV - T;; D15?olvcd§$1ds (;S) o ? U %9/08_“ ‘57%0/0_8*
Defintions * - Test Code has a Sclect 1 1st Page 1 of |



CHAIN OF CUSTODY RECORD / ANALYTICAL SERVICES AGREEMENT **

Page_ﬂv of_ [_ .

002
CLIENT INFORMATION Evergreen Analytical Laboratory Inc.
Mail Original Feport to -G & ¢ AN Report Results by (Date)
YT YN P b5 e3m A 4036 Youngtield St po - e
—_ Lam YA Ld A Wheat Fidge, Colorado 80033 Slandard 2 working weeks 2
Ad D23 F Jrs it Dr 425-6021
dress L2 e Vi UST Analyses per Fee Schedule u
o S b keson stateC € FOpoZ FAX (303} 425-6854 Y
¥ —Em late™_="Zip - o (877)737-4521 *Aush O lessthan24 hrs, 150% O 1-2 woik duys, 100%
Tel # 24 ax ¥ 2175 E man_}.-.»L.. Gxelscn @2 s f’:f . info @ evergreenanalytical com G 3-5work days, 50% Ll 6 9workdays, 25%
cr g .5 :
REPORTALSO By O Frax QproF QEDD CONFIRMATION OF SAMPLE RECEIPT REQUIRED? [ YES *Subject to surcharge & exceptions noted in lee schedule
REPORT CHROMATOGRAMS [ NO
Mail Invoice to _5& ey MATH]X ANALYSES (CheCk analy5|$) ] Forul;;bg;;?w
Atln =]
@ = -4
Address 5 0 | & g 8 ) [ WO #_0_7__5_2425“
£ o o - 2] —
City Stale Zip ;C.’;‘E 3 /3 z g 5 = :,j? & BOF#__pa
2.5 z [« |8 s 2IE 18 Cr8(0)___. 1/
Tel # Fax # %5 -g Vg | = o as(os 2 R Tp
project 07 Moar kg (01 o5l , £ 125 (8 3 So/35 8 oSl S
ke 2 g |98 |e 2 £8/6a] o Temp "C.Z Y 1ce_ v
PO Quote g 25l TS % g f‘;’h E § gT“? o% g Seals Present Y / M/ NA
sampler___Solie  Axeleon Elgel 2|2 1|3 (¢ S8/ ¥ o I EIRE
L gg, = Y gﬁ Sle§l & A I Samples Pres X7 N/NA
NOTE. ldentify Known Hazards Below 8 ga 313 gﬁ S ‘g§ g é—.‘,’: _‘g',': é_.“,' 2 Headspace Y /X / MA
SAMPLE DATE Sfes| = |2 1|25 5S) § 58188/ | F By,
IDENTIFICATION ~ SAMPLED TIME | 2 |2£| 8|3 |[F5[3 38/ & RE[Q8|5 | E
Mer k{/\nw oty 5-/23/9% [0 ? ) DL b( 0 L et

- {—-
Sample Fraction A b AL -
Instructions CC«. F_& AT F\ Mg, /\!(4.‘ < AJC}L Naj ‘BP\. 503.(0‘5 /'/(pjl‘;’i Se 'Frﬂb’-‘)'— Civly ge '/C'-":f‘-‘-""
** Important Note* See reverse side Yor Terms arfd Conditions * K Anions Bromide, Chlonide, Nitrate, Nitrite, O-Phosphate, Sultate {Circlo) Fffd’- )
Relnguished by (Signature) Datefi Recewead by (Signature) Date/Time Relinquished by (Signalure) Data/Time Receved by (Signature) Dale Tirne
e ’%”/‘”é . i /ey
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| W e ' / o




Date. 07-Jun-08

Evergreen Analytical, Inc.
Chent Project ID+ Markham WW

Lab Order 08-3556 CASE NARRATIVE

SAMPLE RECEIVING

Sample(s) were hand dehvered to the laboratory by the chent

The temperature of the sample(s) upon arnval was 8 4 °C

Sample(s) were recerved 1n good condition, mn the proper contamner, and within holding times

Sample(s) were preserved properly , VOC sample(s) were marked as preserved on the bottle labels
VOC sample(s) were received with no headspace present JD

QUALITY ASSURANCE (QA)

Analyses performed on samples in this work order by EAL meet the requirements of the EAL Quality
Assurance Program unless otherwise explained Analyses of RCRA samples meet the requirements of
NELAC and Utah Rule R444-14 unless otherwise explained CMS

CLIENT SERVICES

There are no anomalies to report EKH

GENERAL CHEMISTRY

The anion sample required a dilution due to matrix interference affecting mitrate  This raised the
reporting limit for nmitrate There are no other anomalies to report JML/MM

METALS ANALYSIS

There are no anomahes to report WKH

GAS CHROMATOGRAPHY

Method 8021 W There are no anomalies to report MDS

Method RSK175M There are no anomahes to report MDS

Print Date 6/7/08

€00



Evergreen Analytical, Inc.

4036 Youngfield Street, Wheat Radge, Colorade 80033-3862
(303) 425-6021

Client Samp!e ID: Markham WW Lab Work Order 08-3556
Client Project ID: Markham WW Lab Sample ID:  08-3556-01A
Date Collected:  5/23/08 Sample Matrix:  Groundwater

Date Received* 5/23/08

AROMATIC VOLATILE ORGANICS

Q0

Method: SW8021B Prep Method: SW5030B
Date Prepared: 5/23/08 Lab File ID: TVB205231014R Dilution Factor: 1
Date Analyzed: 5/23/08 Method Blank: MB2052308
Analytes CAS Number Result LQL Units
Benzene T1-43-2 8) 10 pg/L
Toluene 108-88-3 U 20 pe/L
Ethylbenzene 160-41-4 U 20 ng/l
m,p-Xylene 1330-20-7 9] 20 ug/L
o0-Xylene 95-47-6 U 20 pg/L
Surr 1,2,4-Trichlorobenzene (S) 120-82-1 92 QC Limts:  60-140 %REC
-~
-1 ‘\
’,/ v }, ? &_,: "\tfh\
Analyst / Approved
Notes  Total Xylenes consist of three isomers, two of which co-elute The Xylene RL 1s for a single peak Confirmation analysss was not performed
Qualifiers B - Analyte detecfzd in the assocrated Method Blank, value not subtracted from resalt Defimtions  LQL - Lower Quantitation Lt
E - Extrapolated value Value exceeds calibration range Surr - Surrogate

H - Sample analysis exceeded analytical holding tume

J - Indicates an estimated value when the compound is detected, bt 55 below the LQL

§ - Sptke Recovery oufside accepted limuts

U - Compound analyzed tor but not detected

X - See case narrative

* -Value exceeded the Maximum Cortamination Level (MCL), TCLP limut, or 1f

compound 18 undetected, LQL exceeds MCL Print Date 5/27/08
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Evergreen Analytical, Inc.
4036 Youngfield Street, Wheat Ridge, Colorado 80033-3862

(303) 425-6021

Chient Sample ID: Markham WW Lab Work Order 08-3536

Chent Project ID. Markham WW Lab Sample ID:  08-3536-01

Date Collected:  5/23/08 Sample Matrx:  Groundwater

Date Recerved: 3/23/08

TOTAL METALS

Method EZGO 7, Rev 4.4 Prep Method EZOO 7, Rev. 4.4

Dat{, Prcpdrcd 3/29/08 Lab File ID; 053008PM Dilution Factor- 1

Date Analyzed: 3/30/08 Method Blank, MB-15636 Lab Fraction ID- 08-3556-01B
Analytes o L 'CAS Number Result LQL Umits
Calcum 7440-70-2 613 () 387 mg/L
Iron 7439-89-6 181 0 0706 mg/L
Magnesim T439-95-4 3407 0150 mg/l
Mangancsc 7439-96-5 0299 () 00500 mg/L
Potassium 7440-09-7 2 88 (340 mg/L
Sodinm 7440-23-5 287 0 400 mg/L

TOTAL METALS

Method: E200 8 Prep Method: E200.8

Date Prcparu.l 6/3/08 Lab File TD- (080603 A B\O98SMPL D Dilution Factor 1

Date Analyred  6/3/08 Method Blank MB-15658 Lab Fraction TD: 08-3556-01B
Anatytes B CAS Number Result LQL Umnits
Selemum 7782-49-2 u 0 00200 mg/L

QW/\Q Y A

Analyst Apprm cd
Quabfics 13 \nah‘lc delu.lod 3 the asgoclated Mcthod Blank, value not subtracted from result Defimtions N A \ul Apph(. ahle
1 -1 strapolated value Value exceeds cahbration range LQ!  Lower Quantitabon Limit
11 - Sample analysis cxceeded analytical holding time Surr - Surrogale

1- [ndicates an eslimated value when the compound 15 detected, but 1s below the T QL

S - Spike Recovery outside accepled limats

[" - Compound snalvred for but not detected

N - Scu vase narrative

* -Valuc excecded the Maxmum Contaminabion Level (MCL), FCLP limit, or1f

compound 15 undetected, LQL exceeds MCL Print Date 6/5/2008




Evergreen Analytical, Inc.
4036 Youngfield Street, Wheat Ridge, Colorado 80033-3862

(303) 425-6021

Chent Sample ID: Markham WW
Client Project ID: Markham WW

Date Collected:
Date Received:

5/23/08 1000
3/23/08

Lab Work Order 08-3536
Lab Sample ID:
Sample Matrix:

08-3556-01
Groundwater

L0O0

Method: E300.0

ANIONS BY IC

Prep Method:

Date Prepared:

5/23/08

Diutior Factor: |

Date Analyzed: 3/23/08 1816 Method Blank: MB 5/23/08 Lab Fraction ID: 08-3536-01C
Analytes CAS Numbher Result LQL Units
Bronude 7647-15-6 064 020 mg/L
Sulfate 71778-80-2 U 0 50 mg/L

Date Prepared. 5/23/08 Dilution Factor: 2

Datc Analyzed: 5/23/08 1513 Methed Blank: MB 5/23/08 Lab Fraction ID: 08-3556-01C
Analytes CAS Number Result LQL Units
Chlonde 7647-14-5 737 10 mg/L
Nitrite U 040 mg/L

Date Prepared: 5/23/08 Dilution Factor 5

Date Analyzed: 5/23/08 1803 Mcthod Blank MB 3/23/08 Lab Fraction ID- 08-35536-01C
Analytes CAS Number Resuit LQL Units
Nitrate u 10 mg/L

3 *
(/ %ﬁrf/ﬁ (AL
e Analy{t Approved

Qualifiers B - Analyle delucted in the associated Method Blank value not subtracted tiom result
E - Lutrapolated valne Valuc exceeds calibration range
H - Saniple analysis exceeded analytical helding time
J - Indicates an estunated value when the compound 1s detected, but 15 below the LQL
S - Spike Recovery outside accepted hmts
U - Compound analyzed for but not detected
X - Sec case narrative
¥ Value exceeded the Maximum Contamination Level (MCL), TC) P Linut oraf
compound 3s undetectcd LQI cxceeds MCL

Definztions NA - Not Applicable

LQL - Lower Quantiiation Linut
Surr - Surrogate

Print Date 5/27/08
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EVERGREEN ANALYTICAL, INC.

4036 Youngfield St , Wheat Ridge, CO 80033
(303)425-6021

Anien-Cation (lon) Balance - Method 1030, Standard Methods, 20th Ed

EAL Sampie ID 08-3556-01 08- 08- 08- 08-
Client Sample ID Markham WW

T k L !
Sample Resuit my/L l Meg/L mg/L l Meg/L mg/t | Meg/l mg/L | Meq/L mg/L Meag/l
Anions | [
Cl 737 2079 0 000 | 0000 | 0000 0 000
SO, 0 000 0 000 0 000 | 0000 @ 000
HCO, as CaCQ, 579 11 570 0 000 0 000 . 0000 0 000
CO, as CaCO;, 0 000 0 000 0 000 [ 0000 0000
NG, 0 000 0 000 0 000 0000 0 000
NO, as N 0 000 0 000 0000 | 0000 0 000
Br __ 0 64 0 008 0 000 0000 | C 00D 0 000
Anions Total 13 656 0 000 0 000 @ 000 0 000
Cations
Ca 62 0 307 | 0000 | 0000 | 0000 0 000
Mg 307 0253 . 0000 0 000 1 0000 0 000
K 288 0 074 0 000 0 000 | o000 0 000
Na 287 12 484 0 600 0 000 | 0000 0 000
Other 0 000 | 0000 0 000 07060 0000
Cations Total 13117 i 0000 0 000 | 0000 0000
lon Balance
% Difference 2.02

% difference = 100 x (sum cations - sum anions)
(sum cations + sum an:ons)

KL

Apbroved

Date Pninted 6/5/2008, 08-3556 xls, Page 7



Client Sample ID.

600

Evergreen Analytical, Inc.
4036 Youngfield Street, Wheat Ridge, Colorado 80033-3862

(303) 425-6021

Markham WwW

Lab Work Ovder 08-3556

Chlient Project ID  Markham WW Lab Sample ID 08-3556-01

Date Collected:  5/23/08 1000 Sample Matrixr  Groundwater

Date Recerved 5/23/08

ALKALINITY

Method: SM2320B Prep Method:

Date Prepared 5/27/08 Lab Fie 1D 67 Dilution Factor: ]

Date Analyzed 5/27/08 Method Blank. MBLK 5/27/08 Lab Fraction ID: 08-3556-01F
Analytes _ o _ CéS Number _ Result LQL Unuts
Total Alkalmty 579 50 mg/L CaCO3
Bicarbonate 542 50 mg/L CaCO3
Carbonate 370 mg/L CaCO3

50

Method: SM2510 B

SPECIFIC CONDUCTANCE @ 25°C

Lab File ID

Prep Method:

Date Prepared: 5/23/08 79 Dilution Factor 1

Date Analyzed 5/23/08 Lab Fraction ID: 08-3556-01F
Analytes CAS Number Result LOQL Umts
Specific Conductance 1200 100  pmhosfcm

FLUORIDE

Method: SM 4500-F C Prep Method:

Date Prepared: 6/3/08 Lab File ID- 8 Dilution Factor. 1

Date Analyzed- 6/3/08 Method Blank MBLK Lab Fraction ID: 08-3556-01E
Analytes CAS Number Resuit LQL Units
Fluonde 16984-48-8 33 020 mg/L

E150.1 PH

Method: E150.1 Prep Method:

Date Prepared, 5/23/08 Didution Factor: 1

Date Analyzed- 5/23/08 1430 Lab FractionID 08-3556-01F
Analytes CAS Number Resuli LQL Units
pH g 64 100 pH Umts

i~ ™
o LUK
) ﬁ/rlalyst Approved

Qualifiers B - Analyte detected in the associated Method Blank, value not subtracted from result Defimtions  NA - Not Applicable

E - Extrzpolated value Value exceeds calibration range

H - Sample analysis exceeded analytical holdmg time

| - Indicates an estmated value when the compound 15 detected but 1s below the LQI
5 - Spike Recovery oulside accepted iumats

U - Compound anzlyzed for but not detected

X - Sec case narrative

* -Value exceeded the Maximum Contamimation Level (MCL), TCLP himut, or if
compound 15 undetecied, LQL excceds MCI

LQL - Lower Quantitation Limut
Sutr - Surrogate

Print Date &/5/2008




Evergreen Analytical, Inc.

4036 Youngfield Sireet, Wheat Ridge, Colorado 30033-3862

(303) 425-6021

Client Sample ID- Markham WW
Chent Project ID: Markham WW

Date Collected- 5/23/08 1000
Date Recetved 5/23/08

Lab Work Order 08-3556
Lab Sample ID
Sample Matrix:

08-3556-01
Groundwater

TOTAL DISSOLVED SOLIDS (TDS)
Method: SM 2540C

Date Prepared 5/27/08

Lab File ID 20

Prep Method:

Dilution Factor: 1
Date Analyzed. 5/27/08 Method Blank: MBLK (5/27/08 Lab Fraction ID. 08-3556-01F
Analytes CAS Number Result LQL Unats
Total Dassolved Sohds 788 100 mg/L
T
J'—‘(’ F"’
_;/ Analyst Approved
Quahfiers B - Analyte detected m the assourated Method Blank, value not subiracted from result Defimnions  NA -Not Appheable

E - Extrapolated value Value exceeds calibration 1ange

I1 - Sample analysis exceeded analytical holding time

1 - Indicates an estimated value when the compound 15 detected, but 1s below the LQL
S - Spike Recovery outside accepted hrmits

U - Compound analyzed for but not detected

X - See case narrative

* Valve excceded the Maximum Contanunation Level (MCL), TCLP himut, or 1l
compound 15 undetecied, LQL exceeds MCL

1.QL - Lower Quanutation Linut
Surr - Surrogate

Print Date 6/5/2008

ODTIO




Evergreen Analytical, Inc.
4036 Youngticld Street, Wheat Rudge, Colorado 80433-3562

TTO

{303) 425-6021
Client Sample 1D, Markham WW Lab Work Order 08-3556
Client Project ID: Markham WW Lab Sample ID:  08-3556-01D
Date Collected:  5/23/08 Sample Matrix:  Groundwater
Date Received:  5/23/08 Lab File ID: GAS0527010
Date Prepared:  5/27/08 Method Blank:  (GB052708
Date Analyzed:  5/27/08 Prep Factor: 1000
Percent Moisture NA Dilution Factor: 2000
Method: RSKSOP175M RSKSOP-175M HEADSPACE
Prep Method: RSKSOP175M Units: mg/L
Analytes CAS Number Resnlt LQL
Methane 74-82-8 14 00le6

)
('Eﬁi 5 i ;Z-} ‘

Analyst S Approved
Quahfiers See the case narrative for 2 discussion Qualifiers U - Analyte not detected at or above the
B - Analyte detected in the Method Blank, value not subtracted from result reporting humit
E - Extrapolated value Value exceeds calibration range J - Esimated value below the LQL
H - Prep or Analyhcal holding time exceeded

Defimt NA - Not licabl
S - Spike Recovery ouiside acceptance [imits etintions LOL- Ijo\?ff é]c;n; tation Lanut

X - See case narrative
DL - Method Det, Lt
¥ -Value exceeded the Maximum Contarrunation Level (MCL), TCLP hm, or 1t g:u'r N sﬁl::;:mDs:::;ig e

compound 18 undetected, LQL exceeds MCL
Print Date 5/27/08




QUALITY ASSURANCE REPORTS

METHOD BLANKS (MB)
LABORATORY CONTROL SPIKES (LCS)
MATRIX SPIKES (MS/MSD)*

DUPLICATES (DUP)*

*  For Metals or Wet Chemistry analyses: only included if requested

10



0l 6;:",vergl‘ef:n Analytical, Inc Dater 27-May-08

Work Order: 08-3556

Client Propect ID. Markham WW ANALYTICAL QC SUMMARY REPORT

BatchIiD: R393%4

Sample 10 MBIOE2I08 Sampiype WMBLK TestCode 3021_W RuniD TVHBTEXZ_DBUSZIA Frep Date BiZ3/08 Units gL
Batch ID R39394 TestNo SW8021B FilelD TVB20§23W03IR Anzlysis Date 5/23/08 SeqNo 691342
Analyte Result LaL SPKvalve SPK RefVal %REC  LowLimit HighLimt RPD Ref Val %RFD RPOLmit Qual
Benzene u 10
Toluene U 24
Ethylbenzene u 20
m,p-Xylene U 20
o-Xylene U 20
Surr 1,2,4-Trichlerobenzene (S) 96 41 0 100 0 96 4 60 140 Q 0
Sample ID LCS2052308 SampType LCS TestCode B8021_W Run|D TVHBTEX2_080523A Prep Date 5/23/08 Unis po/k
Batch D R39394 TestNo SW80218 FilelD TVB20623\004R Analysis Date  6/23/08 SeqNo 681343
Analyte Result LaL SPKvalue SPKRefVal %REC  LowLimit HighLmit RPD Ref Val %RPD RPDLimt Qual
Benzene 2759 10 255 0 108 70 130 o a
Toluene 1865 20 1836 0 102 70 130 0 o
Ethylbenzene 3954 20 368 o} 107 70 130 o] 0
m,p-Xylene 154 5 20 1363 o 113 70 130 0 o}
o-Xylene 6128 20 572 0 107 70 130 o 0
Surr 1,2 4-Tnehlorobenzene (S) 1168 0 100 0 17 &0 140 0 o
Sarnple ID  08-3547-02AMS SampType MS TestCode 3021 _W Run1D TVHBTEXZ_0B05Z3A Prep Date 6§/23/08 Units  pgfiL
Batch ID R39394 TestNo SW8)21B FileiD TVBZ0523\006R Analysis Date §/23/08 SeqNo 651345
Analyle Result LQL SPKvalue SPK Ref Val %REC  LowLimit Highbimit RPD Ref Val %RPD RPDLUmit Qual
Benzene 2935 10 255 1507 109 70 130 e 0
Toluene 234 20 1836 513 895 70 130 0 0
Ethylbenzene 5268 20 368 1244 109 62 130 0 0
m,p-Xyiene 2407 20 1363 B0 32 118 70 134 ¢ 0
o-Xylene 931 20 572 313 108 63 130 e 0
Surr 1,2,4-Trichlorobenzene (S) 1151 o] 100 0 115 60 140 o 0
Qualifiers U ~ Net detected at or above the Reporting Lumit R - RPD outside acceptance liruts
J - Analyte detected below guantitation lruts B - Analyle defected 1n the associated Methad Blank
S Spike Recovery outside acceptance lirmuts H - Prep or analyticat holding trme exceeded

E - Extrapolated value, value exceeds calibration range X See case narrative
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Work Order- 08-1556

Chent Project TD: Markham WWw

ANALYTICAL QC SUMMARY REPORT

BatchID: R39394
Sample ID 08-3547-02AMSD SampType MSD TestCode 8021 _W RunID TVHBTEX2_080523A Prep Date 6/23/08 Units pg/l
Batch ID R3939%4 TestNo SWB021B FilelD TVB20523\007R Analysis Date 6/23/08 SeqNa 631346

Analyte Result LaL SPKvalue SPKRef val %REC  Lowbmit HrghLimtt RPD Ref Vval %RPD RPDLIm¢  Qual
Benzene 2963 10 253 1507 110 70 130 2935 0949 30
Toluene 237 20 1836 512 101 70 130 234 127 30
Ethylbenzene 5349 20 68 12 44 112 62 130 5268 154 30
m,p-Xylene 2436 20 1363 8032 120 70 134 2407 117 30
o-Xylene 94 34 20 572 313 110 63 130 93 1 132 30

Surr 1,2,4-Trichlerobenzene (S) 1148 0 100 0 115 60 140 0 0 0
Qualifiers U - Not detected at or above the Reporting Limut R - RPD outside acceptance limits

J - Analyte detected below quantitation hmis
S - Spike Recovery outside acceptance hmuts

£ - Extrapolated value, value exceeds calibration range

B - Analyte detected tn the associated Method Blank
H - Prep or analytical holding time exceeded
X - Sez case narrative




015,
BEvergreen Analytical, Inc

Work Order

08-3536

Chent Project ID Markham WW

ANALYTICAL QC SUMMARY REPORT

BatchID

Date. 03-Jun-08

15636

Sample !D MB-15636

SampType MBLK
Batch ID 15836

TestCode 200 7_T
TestNo E200 7, Rev

Run ID 1CP-QPTIMA §300 DV_0B05304
FilelD 053008PM

Prep Date 5/29/2008
Analysis Date  5/30/2008

Units mgiL

SeqNo 693672

Analyte Result LQL SPKvalue SPKRefVal %REC  Lowbimi HighLimit RPD Ref Val %RPD RPOUMIE  Qual
Calcium U 0387

Iran U 00700

Magnesium U 0150

Manganese U 0 G05G0

Potassium U 0340

Sodum u 0400

Sample ID LCS-15636 SampType LCS TestCode 2007_T RunID ICP-OPTIMA 5300 DV_080530A Prep Date 5/28/2008 Units mg/L

Anaiyte

Batch 1D 15836

TestNo E2007, Rev

FileiC 053008PM

Analysis Date 5/30/2008

SeqNo 693673

Result Lat SPKvalue SPK RefVal %REC  LowLimit HighLsmit RPD Ref Val %RPD  RPDLmit  Quaj
Calcium 1036 0387 10 0 104 74 120 o] 0
Iron 5213 00700 5 0 104 756 115 o] 0
Magnesium 1038 0150 10 0 104 767 120 0 0
Manganese 1955 0 00500 2 0 978 724 108 0 0
Potassium 10 34 0340 10 0 103 709 115 0 0
Sodium 1053 0 400 10 0 105 80 120 o] 0
Qualifiers U - Not detecled at or above the Reporting Lumst R - RPD outside acceptance limuts B

I - Analyte detected below quantitation hirmts
S - Spike Recovery outside accepiance limuis

I - Extrapolated value, value exceeds calibration range

B - Analyte detected in the associated Mcthod Blank
H  Prep or analytical holding time exceeded

X - See casc narrat)ve




Dle

Work Order

Evergreen Analytical, Inc

08-3356

Date (03-Jun-08

Chicnt Project ID- Markham WW

ANALYTICAL QC SUMMARY REPORT

BatchlD 15658
Sample |0 MB.15658 SampType MBLK TestCode 2008_TR RuniD ICPMS_0B0603A Prep Date 6/3/2008 Units  mg/L
Batch ID 15658 TestNo E200 8 FilelD 080803A B\OS1SMPLD Analysis Date  6/3/2008 SeqNo 694615
Analyte Result Lat SPKvalie SPK Ref Vai %REC  Lowlbimt HighLmit RPD Ref Val %RPD  RPDLmit  Qual
Selenum ' u 000200
Sample (D LCS-15658 SampType LCS TestCode 200 8_TR RuniD ICPMS_0B0603A Prep Date 6€/3/2008 Units mglL
Batch ID 15658 TestNo E200 8 FilelD 0B0603A BWI2SNMPLD Analysis Date  6/3/2008 SeqNo 694616
Analyte Result LaL SPKvalue SPKRefVal %REC  LowLimit Hghlimit RFPD Ref Val %RPD RPDLMt  Qual
Selenium 002235 0 00200 002 Q 112 €5 15 0 0
Sampie ID 08-3556-01BMS SampType MS TestCode 200 8_TR Run D ICPMS_0BOG03A Prep Date 6/3/2008 Units mg/L
ClentID  Markham WW Batch ID 15658 TestNe E200 & Filel2 080803A B\0S9SMPL D Analysis Date  6/3/2008 SeqNo 694620
Analyte Result LQL SPKvalue SPK Ref Val %REC  LowLimit Highlimit RPD Ref Val %RPD  RPDLmit  Qual
Selenium 002401 000200 002 0 001856 120 70 130 0 0
Sample ID 08-3656-01BMSD SampType MSD TestCode 2008_TR Run (D ICPMS_080603A Prep Date 6/3/2008 Units mg/L
Clenti  Markham WW Batch ID 15658 TestNo E200 8 FilelD 080603A.B\100SMPL D Analysis Date  6/3/2008 SeqNo 694621
Analyte Result LaL SPKvalue SPKRefVal %REC  Lowbwmt Fighlimit RPD Ref val %RPD  RPDLmt  Gual
Selenum 002318 0 00200 002 0 001856 116 70 130 Q0 02401 350 20
i Qualifiers 1J - Not detected at or above the Reporting Liput R RPD outsnd;. acceplance ]1r;1:15_~ - T

T - Analyte detected below quantitation limils
$ - Spike Recovery outside acceptance luniis

E Extrapolated value, value exceeds calibration range

B Analyte detected in the assoclated Method Blank
H - Prep ar analytical holding time cxceeded
X - Sce case narrative
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Evergreen Analytical, Inc Date: 27-May-08

ANALYTICAL QC SUMMARY REPORT
TestCoder ANIONS_NonDW

Work Order: 08-3556
Client Project ID Markham WW

Sample I MB 5/23/08 SampType MBLK TestCode ANIONS_Non Run ID IC-DX120_088523A Prep Date  5/23/08 Units mg/L
Batch ID R39415 Testho E300 0 FilelD Analysis Date 5/23/08 SeqNo 691574
Analyte Resuit LaL SPKvalue SPK Ref Val %REC  Lowbimit Hghtimi RPD Ref Val %RPD RPDLmit Qual
Chioride U 050
Nitrie U Q20
Bromide U Q20
Nitrate U o20
Sulfate J 050
Sample ID LCS ALLT218024 SampType LCS TestCode ANIONS_Non Run D IC-DX120_080523A Prep Date 5/23/08 Units mg/L
Batch ID R39415 TestNe E3000 FilelD Analysis Date  §/23/08 SeqgNo 691573
Analyte Resuit LaL SPKvalue SPKRef Val %REC  LowLimt HighLimit RPD Ref Val %RPD RPDuLmit  Qual
Chioride 1891 25 20 0 946 90 110 0 o]
Nitrite 1883 10 20 o 942 30 110 0 o
Bramide 1957 140 20 ¢ 979 a0 110 0 D
Nitrate 1925 10 20 o 953 a0 110 0 0
Sulfate 2047 25 30 o 982 aac 110 0 it
Qualiflers L - Not detected at or above the Reporting Lunit R - RPD outside aceeptance lumits
J- Analvte detected below quantitabien units B - Analyte detected 1 the associated Method 13lank
§ - Spike Recovery ontside acceptance Iimats H - Prep or analviical hoiding time exceeded

E - Extrapolated value, value exceeds calibration range X - See case narralive




8.
Evergreen Analytical, Inc

Date: 03-Jun-08

Work Order 08-3556
ANALYTICAL QC SUMMARY REPORT
Chent Project ID. Markham WW
TestCode., ALK_WGRP

Sample ID MBLK 5/27/08 SampType MBLK TestCode ALK_WGRP RunID ALK_080527A Prep Date 5/27/2008 Units mg/L CaCO3

Batch ID R33402 TestNo SM2320B FilelD 47 Analysis Date 5/27/2008 SeqNe 691442
Analyte Result LaL SPK value SPK Ref Val %REC Lowhimit HighLimit RPD Ref Val %RPD  RPDLmt  Qual
Total Alkalinity U 50
Sample (D LCS SampType LCS TestCode ALK WGRP RunlID ALK_080527A Prep Date 5/27/2008 Units mg/L CaCO3

Batch 1D R39402 TestNo SM23208 FilelD 48 Anatysis Dale 5/27/2008 SeqNo 691443
Anaiyte Resuit LQL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPO  RPDLIMit  Qual
Total Alkahnity 99 69 50 100 0 997 90 110 0 Q
Qualifiers U - Not detected a$ or above the Reporting Linut R - RPD outside acceptance lirmuty

I - Analyte detected below quantitation hmits
S - Spike Recovery outside acceptance lunits
E - Lxirapolated value, value exceeds calibration

B - Analyte detected n the associated Method Blank
H - Piep or analytical holding time exceeded

Tange X - Bee case narrative



019
Work Order; 08-3556

ANALYTICAL QC SUMMARY REPORT
Client Project TD. Maikham WW

TestCode: COND W

Sampie ID LCS SampType LCS TestCode COND_W RunID COND_0B0523A Prep Date 5/23/2008 Units pmhos/cm
Batch I R39380 TestiNo $M25108B FelD 68 Analysis Date 5/23/2008 SeqNe 6909738
Analyte Result LQL SPK value SPK Ref Val %REC LowLimit Hghlimit RPD Ref Val %RPFD  RPDOLImit  Qual
Specific Conductance 978 100 99 4 0 98 4 a0 110 0 0
Qualifiers U - Not detected at ar above the Reporting Limit R - RPD outside acceptance hmmls
1 - Analyte delecled below guantitation imits B - Analyte detected  the assocated Method Blank
5 - Spike Recovery outside acceptance Jimuts H - P1ep or analytical holding time cxceeded

E - Extrapolated value, value excecds calibration 1ange X - See case nanative



020
Work Crder,

08-3556

Chient Project ID. Markham WW

ANALYTICAL QC SUMMARY REPORT

TestCode: F_W
Sample ID MBLK SampType MBLK TestCode F_W RuniD F_080603A Prep Date 6/3/2008 Units mg/l
Batch ID R39565 TestNo SM 4500-FC  FilelD 1 Analysis Date 6/3/2008 SeqNo 694212
Analyte Result LaL SPK value SPK RefVal %REC LowLimit Highbimit RPD Ref Val %RPD  RPDuimit  Qual
Fluonde U 020
Sample 1D MBLK SampType MBLK TestCode F_W Run D F_0B0603A Prep Date 6/3/2008 Units mg/L
Batch ID R39565 TestNo SM 4500-FC  FilelD 79 Analysis Date  6/3/2008 SeqNc 694237
Analyte Result LaL SPK value SPK Ref val %REC LowlLimit HighLlmt RPD Ref Val %RPD  RPDLImit  Qual
Fluonde u 020
Sample ID LCS SampType LCS TestCode F_W Run D F_0R0603A Prep Date  6/3/2008 Units mg/L
Batch ID R39565 TestNo SM 4500-FC  FilelD 2 Analysis Date  6/3/2008 SeqNo 694213
Analyte Resuit QL SPKvalue SPK RefVal %REC  LowLimit Hightimit RPD Ref val %RPD  RPDLimit  Qual
Fluonde 1003 020 10 0 100 95 105 c 0
Sample ID LCS SampType LCS TestCode F_W Run D F_080603A Prep Date 6/3/2008 Units mg/L
Batch I R39565 TestNo SM 4500-FC  FilelD 80 Analysis Date  6/3/2008 SeqNo 694238
Analyte Result LaL SPK value SPK RefVal %REC LowLimt Hightimit RPD Ref val %RPD  RPDLimit  Qual
Fluonde 996 020 10 ¢ 99 § 85 105 0 0
Qualifiers U—a_b;t ;et;c;c_d at_or above 1-1;& ;{c_p_orlmg Lumt _E;:- I-{PD outside accepl:lr;cjh:mtﬂ o o ) o o o B

] - Analyte detected below quantitation hrmits
5 - Spike Recovery sutside acceplance himits
E - Extrapolated value, value excceds calibration range

B - Analyte detecied n the assoctated Method Blank
H - Piep or analytcal holding Ume cxceeded
X - Sec case narrative
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Work Order. 0R8-3556
Client Project ID Markham WW

ANALYTICAL QC SUMMARY REPORT

TestCode: PH_DW

Sample 1D LCS-R39379 SampType LCS

TesiCode PH_OW

Urits pH Units
SegNo 690973

Prep Date 5/23/2008
Analysis Date 512372008

Run !l PH_080523B

Batch ID R39379 TestNo E1501 FilelD
Anatyte Result LGl SPK value SPK Ref Val %REC Lowlimit HighLimit RPD Ref val %RPFD  RPDLimuit  Quat
pH 796 100 8 0 995 993 1007 0 0
Qualifiers U - Net detected a1 or above the Reporting Limit R - RPD outside acceptance hinuls
B - Analyte detected i the assomated Method Blank

J - Analyte detected below quantitation limis
$ - Spike Recovery outside acceptance fimits
E - Extrapolated value, value excesds caltbration 1ange

H - Piep or analytical holding time exceeded
X - See case narrative




Q22
Work Order* 08-3556
Chient Project 1D+ Markham WW

ANALYTICAL QC SUMMARY REPORT
TestCoder TDS W

Sample ) MBLK 05/27/08 SampType MBLK TestCode TDS_W Run ID ANALYTICAL BALANCE_0805278 Prep Date  5/27/2008 Units mg/l

Batch 1D R39444 TestNe S$M 2540C FileiD 1 Analysis Date 5/27/2008 SeqNo 691978
Analyte Resuit LaL SPK valug SPK Ref Val %REC LowLimit Highbumit RPD Ref Val %RPD  RPDLIMit  Qual
Total Dissolved Solids u 100
Sample ID LCS SampType LCS TesiCode TDS_W Run il ANALYTICAL BALANCE_0805278 Prep Date  5/27/2008 Units mg/L

Batch ID R39444 TestNo SM 2540C FielD 2 Analysis Date  5/27/2008 SeqNo 631979
Analyte Result LQL SPK value SPK Ref Val %REC  Lowlimit Highumit RPD Ref Val %RFD  RPDLIMit Qual
Total Dissolved Solids 397 00 400 0 992 90 110 Q )

) z)—;a_];];;_ o U - Nat detected at or above tl;-e_?{;p(;rtmg Limt o R- R;!; t;_lts;;;_nc—::.;;l;ncc fimts T o - T ) T

] - Anatyie detected helow quant:tation himts
S - Spike Recovery outside acceplance limts

E - Extrapolated value, value exceeds calibiauon range

B - Analvte detected 1 the associated Method Blank
11 - Prep ar analyucal holding time exceeded

X - See case nanauve




2133vergTeen Analytical, Inc

Date: 27-May-08

Work Order

08-3556

Client Project ID: Markham WW

ANALYTICAL QC SUMMARY REPORT

BatchID: GAS052°708
Sample ID GBO052708 SampType MBLK TestCode MEEP_W Run ID FID4_080527A Prep Date 5/27/08 Units mg/L
Batch ID GAS052708 TestNo RSKSOP175 FielD GAS0527004 Analysis Date 5/27/08 SeqiNo 691581
Analyte Result Lal SPKvalue SPK Ref val %REC  LowLmr Highbmit RPD Ref Val %RPD RPDLmt Qual
Methane U 0 00080
Sample iD LCS052708 SampType LCS TestCode MEEP_W Run D Fib4_080527A Prep Date 5/27/08 Unts mg/L
Bateh ID GAS052708 TestNe RSKSOP175 FiielD GAS0§27006 Analysis Date 5/27/08 SeqNa 691592
Anaiyte Result LaL SPKvalue SPKRef Val %REC  Lowlbimit HighLimt RPD Ref Val %RPD RPDLimt  Qual
Methane 05741 0 0080 Q5094 c 113 70 130 0 0
Sample 1D LCSD052708 SampType LCSD TestCode MEEP_W Run I FID4_080527A Prep Date &/27/08 Units mg/L
Balch ID GAS052708 TestNo RSKSOP175 FilelD GAS0527006 Analysis Date  5/27/08 SeqNo 691593
Analyte Result LaL SPKvalue SPKRef val %REC  LowlLimit Hghlmit RPD Ref Vat %RPC  RPOLmMt  Quaj
Methane 05743 0 008D 0 5094 0 113 70 130 05741 00412 3o
Sample iD 08-3442-01DMS SampType MS TestCode MEEP_W RunID FID4_080527A Prep Dale §/27/08 Units mgiL
Batch ID GAS082708 TestNo RSKSOP175 FilelD GAS0527012 Analysis Date 5/27/08 SeqNe 631587
Analyte Result LaL SPKvalue SPKRef val %REC  Lowbimit Highlimt RPD Ref Val %RPD RPDLmt  Qual
Methane 05452 0 Q080 05094 0 107 70 130 0 0
Sample ID 08-3442-01DMSD SampType MSD TestCode MEEP_W RunliD FiD4_080527A Prep Date 5/27/08 Units mg/L
Baich ID GAS052708 TestNo RSKSOP175 FllelD GAS0527013 Analysis Date 5/27/08 SeqNo 691588
Anaiyte Result LaL SPKvalue SPKRef Val %REC  Lowlimit HighLirnit RPD Ref Val %RPD RPDLmMt  Qual
Methane 0 5402 0 0080 0 5094 0 106 7D 130 05452 D916 30
Qualifiers U - Nol delected at or above the Reporting Larmit R - RPD outside acueptance limits

J - Analyte detected below guantitation lumits
S - Spike Recovery outside acceplance iimuts
E - Extrapolated value, vatue exceeds calibration range

B - Analyte detected 11 the associated Method Blank
H - Prep or analytical holding time exceeded
X - See case narrative
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EMPACT ANALYTICAL SYSTEMS, INC

365 S MAIN STREET
BRIGHTON, CO 80601
(303) 637-0150

NATURAL GAS WITH AIR ADJUSTED

PROJECT NO 200805110 ANALYSISNO 61
COMPANY NAME COLORADO OIL & GAS ANALYSIS DATEMAY 29, 2008
CUSTOMER ID # SAMPLE DATE MAY 23, 2008
PRODUCER CANISTER # 1L GLASS
LOCATION

NAME/DESCRIP MARKHAM WW @ 10 00

DEPTH(FT)

¥*FIELD DATA®**

SAMPLED BY J AXELSON

SAMPLE PRES SAMPLE TEMP

INJECTED VOLUME 92 4%

COMMENTS SPOT

**SAMPLE CONTAINED AIR, AND, NORMALIZE MOLE PERCENTS WERE ADJUSTED

AIR

NORM ADJUSTED

COMPONENTS MOLE% MOLE%
HELIUM 001 0.06
HYDROGEN 002 0.12
OXYGEN/ARGON 18 37 0.00
NITROGEN 7472 57.14
co2 021 L12
METHANE 661 41.19
ETHANE 006 0.37
PROPANE 000 0.00
ISOBUTANE 0 00 0.06
N-BUTANE 000 0.00
ISOPENTANE 000 000
N-PENTANE 000 0.90
HEXANES-+ 000 0.00
e ———————

TOTAL 100 00 100.00

BTU @ 60 DEG F

GROSS DRY BTU 68 1 4243
GROSS WET BTU 669 416.9
Z FACTOR 0 9996 09991
RELATIVE DENSITY (AIR=1 @14 696 PSIA 0 9661 0.8023

NOTE REFERENCE GPA 2261, 2145, & 2172 CURRENT PUBLICATIONS



a EMPACT

CHAIN OF CUSTODY RECORD

i
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EMPACT Analytical Systerns Inc
365 South Mamn Street
Bnghteon, CO 80601

303-637-0150 P —
3 A rd
CO NAME & @le &7 »dras Cans, Few CONTACT NAME | - e /3o~ [TELE NO 3p%. 437~ 717 X|LAB PROJECT NO
Sampler (PRINTNAME) o loa Axelson Signalure ey T |FAXNO * 7179
PROJECT INFO /NO Mumr K hamy (o 2 - 1
SAMPLE Mo of
D SAMPLE DESCRIPTION [Comp | Grab Date Time | SAMPLE MATRIX Container |Contaners| ANALYSIS / METHOD REMARKS
1 y AY
Alark hewm (J1L0 e sles/o jpio G L] [] Cé.—s:F o et
COMMENTS

Recelved for Laboratory by’ Time Dale
Dispatched by (Signature) Time Date

= - Wil /\ 2 PR
Relnquished by (Signature) = o —— Received by (Signaturg) W Time /.7 ~J Dm
Relingurshed by (Signatuz) Receved by (Signature} Time Dale /[

Laboralory
Method of Shipment




ATTACHMENT C



ATTACHMENT C - BIOLOGICAL ACTIVITY REACTION TEST RESULTS
MARKHAM WATER WELL

Results after 8 Days:

Red Capped Vial — Test for Iron Related Bacteria — Present
Green Capped Vial — Test for Slime Forming Bacteria — Absent
Black Capped Vial — Test for Sulfate Reducing Bacteria - Present
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