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The Water Cycle
Powered by the Sun: Solar Power

The Water Cycle
Salar radiation powers the water cycle. How does the water cycle affect the weathee”
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Geology of Columbia and Luzerne County
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Surfacewater & Groundwater [\ _A_W[

They Are Related and ConnectdiiEsng

dated Rock or Bedrock Water Moves
6 Planes, Joints, Fractures, and
Faults.

Primary Standards (NPDWR) \mh-"m'[v
UNIVERSITY

National Primary Drinking Water Regulations

Primary standards protect drinking water qualitylibyting thelevels of
specific contaminants that can adversely affectiptiealth ad are known
or anticipated to occur in water. They take therfaf Maximum
Contaminant Levels or Treatment Techniques.

There are over 100 chemical and biological printhigking wate:
standards, which include: trace metals, disinfecéigents, digfection by
products, radiological, microbiological agents, anganic chericals.

Examples:Arsenic, Lead, MTBE, total colifornGiardia, Trihalomethanes
Asbestos, Copper, Benzefgichloroethangetc.

Groundwater Moves - Slowly
feet per year

ﬂ

Saline/Brine Water

Confining Bed

Stagnant Water — no to little flow

- Why Test My Water

A USGS survey found that 70% of private wells were
contaminated. This contamination could result inte.c
or nic health concerns.

In general, there are no regulations related td wel
construction, placement, or required testings lip to
you to determine the safety of your water.

EPA recommends, at minimum, an annual water test fo
private wells.

Secondary Standards

National Secondary Drinking Water Regulations

These standards were established more for cosmetic
effects (such as skin or tooth discoloration) or athetic effeds (such
as taste, odor or color) in drinking water.

These are not regulated standards, but recommenddiits.
The secondary standards include: aluminum, chloridecolor,

corrosivity, fluoride, foaming agents, iron, manganese, odor,
pH, silver, sulfate, total dissolved solids, and ac.




Based on the gzology of Columbia and Luzernz Courjty
the commonyyaier quality problerms are 2 follows:

Mud - when casing to
close to grountd

Luzerne County in the Red Zone —
Suggests indoor air radon levels greater than 4 p(

An Ungrouted A Properly
Residential Well Grouted Well
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These r quality conditions are not cornmon to ryundwater in

Colurnbia and Luzerne County.
~Elevated Nitrate- Nitrite Levels .
Radiological (Uranium, Alpha Beta, and Radium)
Arsenic (local issues)
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Very Hard > 180 mg/L
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Methane Ventilation, process

will also work for Radon and Hydrogen

Sulfide |'I é

Anticline
Water Well

1200 + ft

Target
Formation

Marcellus Shale Drilling Site

Arsenic

misEeeen

reshwater

Getting to The Natural Gas
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Possible salinge/
brine/ connat¢
water

Up to a few thousand feket

Multiple Grouted
Casing Used in
Drilling Process




MultipleAbove
Parameter Units Concentration PWS PWS Standard
Aluminum mg/L 1.2 0.2 6
Arsenic mg/L 0.014 0.01 1.4
Barium mg/L 410 2 205
Iron mg/L 17 0.3 56
Manganese mg/L 0.89 0.05 17.8
Hardness mg/L 1750 500 35
T. Dissolved Solids mg/L 31324 500 62
Nirate @ N mg/L 90.1 44 2
pH su 6.73 6.5-8.5 oK
Bromide mg/L 61.8 0.01 6180
Chloride mg/L 27000 250 108
Gross Alpha pCilL 2233 15 15
Gross Beta mrem/yr (Sr) 38.65 4 10
Radium 228 pCilL 18.55 5 4
Radium 226 pCilL 69.63 5 14




Approximately $650.00 - $ 800.00 per sample, plusspling and field
time.

$1850.00 - $ 2200.00 per sample, plus sampling dield time.

Adding Synthetic Organics could increase the costytfs 400.00 - $ 700.00

Approximately $ 300.00 - $ 400.00 per sample, plu
sampling and field time.

o

$1000.00 to $1200.00, plus sampling and field.




Pocono Northeast Resource Conservatiof &

Development Council

Wilkes University
C-SAW Program
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What Does This Mean?

Source: Luzernecounty.org




Wisconsinan (17,000 to 22,000 yrs)

Pre-lllinoian (> 770,00 yrs)

Ridge and Valley Province

]

Bedrock nas peen

folded into a

series of anticline
ancl synclinal

sirucilres,

()

— Y.

Courtesy May, U of W

Broad to Narrow
Valleys

Rounded Hills znd
Valleys Associated
with Glacizatior
Valleys filled by
glacial fluvial
rmaterial

]

r
3

g

Plunging Anticlines / Synclines
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A Properly
Grouted Well

CL 250 mg/L
or Piping ancd

Corrosion

Waiter Heater Failu/©cdors

Series of Grouted High Sodiurn
Casings Used in

Drilling Process

Elevated Hardness or
alialinity

Rotten Egg / Musty
Ocdlor
Oily

Methane LikeSmell

Chernical/ Solvent
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tongs—this is not
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Note: Methane gas has no odor.

Mr1, Po,AlL Zn)

Corrosiorl, Low pH, figh

metallic content (Cu, Fe,
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Milkey or Cloudy

Bluish Green— Green Precipitates

Copper, hardness, aggressive water and corrosigndaucts, nuisance

Blackish Tint or Black Slimes

Reaciions with manganese and possibly iron, nuis

Organic material, dissolved or precipitated ircuisance bac







