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Resource: Mine Locations in ACP

0

EXPLANATION

Surface Mines
* Crushed Stone (51)

* Phosphate (1)
®  Sand and Gravel (170)
Major Aquifers (USGS)
E Carbonate rocks
|:| Semiconsolidated sand
E Unconsolidated sand and gravel

I:] Other rocks

62.5 125

Source: U.S. Geological Survey

500
Miles

Aquifer Management In the Mid-Atlantic States

October 4, 2011

Advnrncy

Bnund Seinnce

»
o Ll Kesaurces

-« Snlitians

3



Resource: Potential Future Quarry Sites in NC ACP

4 j —
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EXPLANATION

* Existing Aggregate Quarries

®  Potential Castle Hayne Quarry Sites

Castle Hayne Formation Boundary (USGS)

Criteria for Potential CH Sites:

Parcel Size: > 400 Acres

Private Ownership

Depth to top of Castle Hayne < 50 Ft
Minimum Thickness of Castle Hayne : 50 Ft

0

125 25

Miles
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Resource: Available Quantity from Mines in NC CCPCUA
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EXPLANATION
NC CCPCUA
o NC CCPCUA Mine Use Permited Withdrawals

Beaufort
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Black Creek
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Lower Cape Fear
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Regulatory: Groundwater Withdrawal and DischargePermits

EXPLANATION

Areas Where Withdrawal Permits are Required

° Data Available for Mine Permit Withdrawal Locations

State Regulated Areain ACP Permit Required for
Delaware State > 50,000 mgd,
Water Management > 100,000 gpd or well
Florida Districts (3) diameter >6inches
> 100,000 gpd monthly
Georgia State averaage
Maryland State > 10,000 gpd
> 100,000 gpd for 30
New Hersey State consecutive days
New York Long Island > 64,800 gpd (45 gpm)
North Carolina CCP CUA > 100,000 gpd
> 100,000 gpd over a 30 day
South Carolina Capacity Use Areas period
Groundwater Mgmt | >10,000 gpd in management
Virginia Areas (2) areas
Discharge of Withdrawn Water
State by State Implementation of EPA Multi-Sector General
Permit
Mineral Mining and Dressing (SIC 14xx) covers
Mining, Quarrying and Sand and Gravel Operations

500
Miles
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» Reliability of the water source

v' Hydrogeologic reliability

v" Continuity of Quarry Operator’s operation
» Water Treatment Requirements
v' Hardness and other inorganic constituents
v Disinfection
v Disinfection by-products (DBPs)
» Distribution System Requirements
v Proximity to and use of existing water mains
v Potential for additional distribution capacity
» Financing requirements and Options
v' Capital construction costs
v' Operation and Maintenance costs
v Debt Financing options
v' Grant Financing options
» Permitting and Legal Requirements
v" New requirements for quarries under the CCPCUA Rules
v" Need for County to maintain permit(s) separate from Quarry Operator
Contracts between Quarry Operator, County and other parties

Legal requirements associated with financing

30
Miles
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Example Project:Eagle Water Company

Source Reliability

» Groundwater: Constant Quality and Temperature

» Wellfield development and permitting time and cost — ZERO

» > 35 years of monitoring of water levels and water quality

» Stable cone of depression under pumping of up to 78 MGD
» Known and monitored wellfield O&M costs

» Existing and ongoing PCS wellfield and source infrastructure
v Wellfield installation and maintenance
v Power for wellfield and treatment plant

» Projected Mine Life by PCS: 80 years

» Eagle Water CCPCUA Permit No. 113: 58 MDG
v’ Coordinated with PCS CCPCUA Permit 1003
v' Allows pumping if PCS cannot meet Eagle Demand
v’ Delivery as Public Water Supply Permitted as

* Potential Softening Plant and Pump Station Beneficial Use
v Ten-Year Renewal Permit — Coordinated with PCS

O  Depressurization Wells (Sept, 2011) Permit Renewal

EXPLANATION

N Highway 306 §

= Eagle Gathering Lines
Pipeline Route(s) _Hobucken

PCS Mined and Permitted Area

Prescott -
. 4

m 1 - Miles

rJ Eagle Resarces -
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Example Project:Eagle Water Company

Source Reliability

Meets all EPA Primary Drinking Water Standards

Chlorides in water delivered to Eagle < 50 mg/I

Hardness
Averages 300 mg/l as CaCO,
Lime Softening or

Membrane Filtration or
Mixing with other raw water prior to treatment

Disinfection
Chlorination in Transmission Line

Option to mix with other raw water that is

treated

USEPA Groundwater Rule
Applies if not mixed with other raw water that is

EXPLANATION treated
Periodic Sanitary Surveys of system

* Potential Softening Plant and Pump Station . L
Triggered Monitoring of Source Water
Corrective Action

O  Depressurization Wells (Sept, 2011)
Compliance Monitoring

= Eagle Gathering Lines
~Hobucken

> ’f‘[ Highway 306 5

Pipeline Route(s)
PCS Mined and Permitted Area
4
Miles

Prescott

rJ Eagle Resarces -
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Example Project: 132 Mile Transmission Line
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Example Project:
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EXPLANATION
——— PCS Mined and Permitted Areas [

e Pipeline Route (Powerline ROW)
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Example Project. Environmental Flows and Multiple Re-Use

Explanation

Neuse river

iﬁi E.M. Johnson Water Treatment Plant # Pipeline Route

PCS Mined and Permitted Areas

iﬁi Neuse River WWTP Municipal Boundaries

Water System Boundaries

Environmental Flows:

Total hydrologic flows necessary for healthy & sustainable flow and water

quality regimes & considering existing and future uses of water resources.

Re-Use Opportunities/ Benefits

1. Mine depressurization

2. Supplemental raw Water to systems along transmission line

3. Flexibility to manage releases from Falls Lake

4. Water supply for Raleigh and Wake County for growth demand

5. Dilution of Falls Lake source constituents -> Reduced treatment $
6. Additional dependable flows below Neuse River WWTP

. Additional dependable raw water to systems along Neuse River

10w 5  feal 10 20 {v 30 40
Miles
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Example Project: Use of DWR OASIS River Basin Model
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MAXIMUM CONSECUTIVE DAYS SHORTAGE EXISTS

Modeled Maximum Number of Consecutive Days Raleigh 2050 Demand Not Met

80

70

M Eagle Water Input = 0 mgd

60

M Eagle Water = 58 mgd

50

40

30

20

10

O N TORONTLRONTOOONTONRNONTOLNONTOVORNONT VLN O
NN NNNTIITIDODLLINNOOOOORNRNRNNDNRNRNDRNDDDNNO OO
ADDNNNADNNNANADNDNADNDNNADNDNNADNNADNNAANNADNNN DSOS QS
B B IR TR B B B R B B B B B = B B = = B B B I R B B = B B = B B A O i )

EQUIVALENT CLIMATIC YEAR

2008

Minimum Flow (MGD)

180

160

140

120

100

80

60

40

20

Modeled Impacts on Minimum Probable Flow at Clayton Gage

—
=
——Without Little River Reservoir and Eagle Input = 0 MGD
With Little River Reservoir and Eagle Input = 0 MGD
——With Little River Reservoir and Eagle Input = 58 MGD
0 20 40 60 80 100

PROBABILITY OF BEING LESS THAN (%)

October 4, 2011

'J Eagle Kesarces

Advocacy -+ Sound Science -« Innovabion -» Solutions

13



Conclusions

» Mine water is a significant source of additional water for other uses in the ACP
» Mine Water not from wells is surface water and requires more treatment

» Private ownership of source water necessitates Public-Private Partnerships

» Can be an important part of a total water management strategy

» Economics requires regional institutional and technical approaches

» Provides for multiple opportunities for re-use
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Contact and Download Info

This presentation can be downloaded or opened in Adobe pdf format from:

www.eagle-water.com

Click on the links at the top right of the page — right click to download, left to open

Eric Lappala, P.E., P.H.

Eagle Resources, P.A.

P.O. Box 11189

Southport, NC 28461
919-345-1013
elappala@eagleresources.com
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