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PROJECT OBJECTIVES

» Install and operate a real-time water-monitoring network in proximity
to significant hydraulic fracturing and oil and gas development activity

 Using real-time surrogate water quality measurements, develop a
baseline and monitor for deviations that indicate a change in water

guality

 Develop and implement web based tool for presenting information
and data related to water quality to stakeholders including
government, community, industry and environmental
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DATA ACQUISITION
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REAL-TIME MONITORING RELATED TO COGCC DATA
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MONITORING SITE SELECTION
Selected monitoring sites to be in close proximity to
— Existing Horizontal Oil & Gas Wells
— Permitted Horizontal Oil & Gas Wells
— Domestic & Municipal Groundwater Wells

— COGCC Baseline Water Quality Monitoring Sites
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SUITABLE AREAS FOR SITE SELECTION
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EC vs. TDS

Electrical conductivity (EC) is a useful indicator of total dissolved solids
(TDS) because the conduction of current in an electrolyte solution is
primarily dependent on the concentration of ionic species (e.g., Wood,
1976; Hem, 1985; Lloyd and Heathcote, 1985).

Measurement of EC is fast and inexpensive. Therefore, under suitable
conditions, EC measurements offer a significant advantage over the
direct determination of TDS by sampling and chemical analysis. This is
particularly true for continuous monitoring of water chemistry using an
automated system or for geophysical imaging of soil and groundwater.
(Hayashi, 2003)
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|. TDS SURROGATE TEST
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PRODUCED WATER (TDS: 34,359 mg/L)
= Cl (60.09 %)

m Na (36.52 %)
w HCO3 (1.14 %)
= Ca (0.89 %)
® Fe (0.47 %)
m K (0.47 %)
= Sr (0.15 %)
= Mg (0.14 %)
Ba (0.09 %)
= B (0.06 %)
Mn (0.01 %)
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EC vs. PW

 Confined test

700 700
—e—FEC (uS/cm)  =—e=TDS (mg/L)

600 - 600

500 - 500
§ 400 - 400 S
$ E
=)
~ 300 - 300 &K
2 =

200 - 200

100 - 100

0 T T T T T O
0 0.2 0.4 0.6 0.8 1 1.2

PW (%)
Correlation between EC and TDS: 0.9998
TDS of raw PW (WR 14-63): 34,359 mg/L
TDS of Horsetooth Reservoir water: 82 mg/L

Mean of background EC: 93.6 uS/cm
Limit of detection (LOD): 95.1 uS/cm (0.00045 < PW (%) < 0.00055; p+0.15 < TDS (mg/L) < u+0.19)
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CONTINUOUS FLOW TEST
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EC vs. PW
e Continuous flow test (flow: 0.15 mL/min)
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. METHANE SURROGATE TEST
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METHANE SURROGATE TEST-1

Water Inflow: 0.58 LPM
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Water Inflow: 0.58 LPM
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DO AND ORP CORRELATIONS WITH METHANE

6 280
. _
5 ® s DO(mg/L) |
s r =-0.98 (DO) e
z
PN S
> &
£ O
e 2 - - 270
()]
] r =-0.95 (ORP)
0 - . - . - . - . - - 265
0 1 2 3 4 5

CH4 (mg/L)

Colorado Water Watch



METHANE SURROGATE TEST-2
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DO AND ORP CORRELATIONS WITH METHANE
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NORMAL DISTRIBUTION OF BACKGROUND ORP (n=62) AND
ORP AT THE STEADY STATE (n=11)
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Two groups of data are statistically different (p = 9.37E-46)
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DISTRIBUTION OF DATA
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ALTERNATIVES OF METHANE SURROGATE
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WEBSITE

A Ui ieeill ey i ] i et gk Wodr] Wad il O debiartimlen Naw gl S
pHErE ey merong Enrieg g i pog ges deosioperoaed g s of P
Tkl it D

Cumrpa T Linvrversity ol e Cotorsdo By oveioe O
g wpr mland] TS i e b i e e ag wdbes 1 b e dp
Theer wrimy =i provds k- meronmg = the groundwas Beiog
B L e g N N e a1 T ]

Cumranily thars s me &leris. SonSering she 9 [ien) b o snlned [ s eees ]
Welmiams WWaloh Dasbibeoesd P 1 & L TH

1 e e P
]

W Comrmp T -
fremcmi e T
N G e e
drta S

FL Lusgeton
| __Fidbaed Lba |

Crroaloy

Mg o o Pk i
FL Colling FEE Seaelia Berbemem

My Wi R
L Salla Ly e i T b
FL Mongan —— p—— -h:-l-

Falon




DATA MANAGEMENT APPLICATION

Femote Water Quality Monitonng Network

Aorailable Stations Aaadmgs from Taien O _§C0LCE
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GIS MAPPING APPLICATION
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