Fractured Bedrock Source Water Protection

EHA Sept 18 2017




You are responsible for your water well

Imagine a Day Without Water
October 12,2017



Imagine

No water to drink, or even to make coffee with

No water to shower, flush the toilet or do laundry
Hospitals would close without water
~irefighters couldn't put out fires

—armers couldn't water their crops

OR....Imagine water so contaminated that you
could not use It.
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Fractured Rock

Majority (> 80%) of fractures are NOT
hydraulically connected

Fracture porosity is small (0.001- 9%)

Fracture apertures can be small 50
microns

Transport capacity is large

Effective impact distance (drainage area) is
large



Basic Talking Points

What does the naqui fero
Quantity

How much water 1 s 1 n the n
How much volume feeds your well

How much water do you use

Quality
What Is in your water
A Nitrates
A Uranium

A Viruses, Bacteria,Protozoa
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How much water | S

E

The Mountain Ground Water Resource
Study identified four generalized rock
groups inthe 47-square-mile Turkey Creek
Watershed. These vary in structure and as
a result, water storage and transport abili-
ties. All four groups have extremely low
ground water storage capacity compared
to the rock and subsurface materials
found on the eastern plains.

Typical Aquifer
Water Holding Capacity

5 gallons

of sand & gravel
can hold about
16 cups of water

An equal amount
of fractured rock

can hold abou
3 teaspoons of water

One cubic foot of sand and gravel (porosity 15-50%) contains 1.4
to 3.7 gallons of water.

Impermeable rock with a fracture 1mm in width contains 0.03
gallons of water.



How much volume feeds your well

For a 300 foot thick water column (30% recovery)
fracture porosity from MGWRS Phase |

300 GPD X 365 days =

~1000 foot radius for a flat water table drained
every day with no recharge



How much water do you use

Jeffco Dally Use for Family of 4:
300 Gallons per day

nBall parko federal esti mates
Daily human consumption per capita

Modern household (conservation minded) 50 GPD

(Not conservation minded) 100 GPD

1 Gallon per minute of sustainable well capacity is 1440 GPD



What is in your water: Nitrates

Natural Nitrates (e.g. rainfall) 1-2 mg/l

Septic effluent ~ 60 mg/l; 80% from urine

For public water systems federal < 10mg/l required
IHWD with blending ~ 7 mg/l (some wells exceed 10 mg/l)

For private wells no requirement
Health concern limit 3-5 mg/l NOT 10mg/I



Out of sightdo out of mind
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EHA Conceptual OWTS
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Figure 1.4 Graphical representation of the possible fate of ISDS effluent. When
leaving the infiltration area, some of the ISDS effluent may flow laterally along the
regolith/bedrock interface or through the shallow fractured zone. Drawing is not to

scale.
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Indian Hills Prohibition Zone
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Figure 31. Indian Hills Nitrate Concentrations in Wells All Years (Lower Elevations to the East)



Indian Hills Prohibition Zone



