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APPALACHIAN PLATEAUS PROVINGE  RIDGE AND VALLEY PROVINCE PIEDMONT PROVINCE

Columbia and Luzerne Counties were glaciated aeg th
are within the Appalachian Plateau and the Ridgk\ailey Provinces

Source: DCNR - http://www.dcnr.state.pa.us/topogeqh3/map13.aspx
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What Does This Mean

Source: Luzernecounty.org

Broad to Narrow
Valleys

Rounded Hills and
Valleys Assaociated
with Glaciation

Valleys filled by
glacial fluvial
material

Unconsolidated
Material (Un)

Horizontal Plunging
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syncline Plunging

syncline

Source: West Virginia University
http://www.geo.wvu.edu
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Source: DCNR -
- Shttp://www.dcnr.state.pa.us
Pre-lllinoian (> 770,00 yrs)

Bedrock has beeno — Y-— o0
folded into a

series of anticline

and synclinal

structures.

Syncline  Anticline

Geological Sequence
Deposit or
Rock Type
Glaciation and gravel
1.8 to 290 million| Tertiary to Perm _
Pottsville

320 — 354 millio| ississippi Mauch Chunk
- MISSISSIppIan Pocono and Spechty Kopf|

o Catskill Formation
354 - 417 million Devonian Trimmers Rock Formation
Mahantango Formation
Onondaga Formation

417 — 443 million Silurian (calcareous sandy shaje
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Ridge and Valley Province — Rt 309 Mahantango Formation

Rearn,
Source: flickr.com/photos/ (ID —stillriverside)- 8iMilford, PA

Geology of Columbia and Luzerne County

~ Outcrops Along the
- Southeastern Border
of Pike County
Along Route 209

Syncline — Plunge to NE

Main Fracture Orientation
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Source: Water Watch Alliance




Surfacewater & Groundwater [\ _A_W[
They Are Related and Connectqiizs
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National Primary Drinking Water Regulations

Primary standards protect drinking water qualityliyting 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 printhaiyking wate:
standards, which include: trace metals, disinfecéigents, diafection by
products, radiological, microbiological agents, anganic chericals.

Examples:Arsenic, Lead, MTBE, totadoliform, Giardia, Trihalomethanes
Asbestos, Copper, Benzergichloroethangetc.

Why Test Private i _A_VmV[
Well Water ? ARSI

A USGS survey found that 70% of private wells were
contaminated. This contamination could result intea®r chrors
health concerns. LocallyAt least 50% have water quality issues
Related to a primary health standard.

In general, there are no regulations related teapziwell
construction, placement, or required testings lip to each

homeowner to determine the safety of your water.

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

There are more private wells thaegulated wells.
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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 recommendédighits.

The secondary standards include: aluminum, chloridecolor,
corrosivity, fluoride, foaming agents, iron, manganese, odor,
pH, silver, sulfate, total dissolved solids, and ac.

Groundwater Columbia and A3
Luzerne County UNNERSITY

Based on the geology of Columbia and Luzerne County
the cornmonwater quality problems are as follows:

Corrosive Water
Low pH

Soft Water (low hardness) to
Moderate Hardness

Iron and Manganese

Discolored Water — Reddish
to Brown Tints

Total Coliform Bacteria

~ Sulfur Odors and Elevated
~ Sulfates
Methane — Columbia County

Air Quality Issues — Radon In Air ! Portions Luzerne County

s Sy




An Ungrouted A Properly
Residential Well Grouted Well

Source: Pennsylvania State University — Master \@ather Program -
Carbon County Groundwater Guardians (edited byBrian Oram)

Insects, Larvae and
Nests / Egg Masses

Mouse Colonies
Snakes
Beehives

Mud - when casing to
close to ground

Types of Contamination - Bacteria, Pathogens, Sedtime
Subject to Vandalism, Salts, and Flooding

Source: http://pa.water.usgs.gov

and Many Other Counties are i
Suggests indoor air radon levels greater than A pCi
HNumber Minimum Maximum

Zip Code of Tests  ResultpCil Result pGL  Average Result pCiL
18612 1620 0.1 173 51

A Properly
Grouted Well

Tremie Pipe

Less Common Problems

These water quality conditions are not common to rgundwater in
Columbia and Luzerne County.

Organic Contamination
Elevated Trace Metals
(except corrosion by-products like Copper, Lead, Aiminum, Zinc)

Salty or Brackish Water (very deep wells)
Trihalomethanes
Pathogenic Organisms

W

WILKES

e Announcement:
Free Radon in Air Test Program

The American Lung Association of the Mid Atlantiashobtained a supply
of radon test kits from a laboratory certified bgt Pennsylvania
Department of Environmental Protection.

A limited number of tests are available for eadfiar of PA. To
determine the availability of a kit go to

http://www.lunginfo.org/freeradonkit
Enter your zip-code

Please allow four to eight weeks for deliven
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Series of Cement
Casings Used in
Drilling Process
Adequate Casing
Centralizers Needed

Freshwater
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' Freshwater
Saline
Brine

Hydraulc Fracturing
Hydreule haciing, o
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Water-Trappd
In formation
when deposit

Up to a few thousand fekt s

3.4 mmcf/day

2.3 to 6.3 mmcf/day




Drinking MultipleAbove
Parameter Units Concentration | Water Limit | 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 6.5-85 oK
Bromide mg/L 61.8 0.01 6180
Chloride mg/L 27000 250 108
Gross Alpha pCi/lL 2233 15 15
Gross Beta mrem/yr (Sr) 38.65 4 10
Radium 228 pCi/lL 18.55 5 4
Radium 226 pCi/lL 69.63 5 14







Approximately $ 350.00 - $ 375.00/sample

$900.00 - $ 1000.00 per sample

1200 + ft

Water Well

Anticline

Formation

Approximately $650.00 - $ 775.00 /sample

$1850.00 and Up

Fresh Water
Saline Water

Brine Water I
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