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North Potato Creek
Davis Mill Creek

1. Cantrell Flats

2. London Mill

3. NPC South Mine Pit





Belltown Diversion - 3.5/5.0 sq. mile watershed  diverted to 63” pipe

AMD Plant



Belltown 63” pipe 
diversion





Cantrell Flats AMD Plant

Ocoee River 



Cantrell Flats WTP first 2 years:Cantrell Flats WTP first 2 years:

Removed over 4 million # iron from Davis Removed over 4 million # iron from Davis 
Mill Creek, Ocoee River Mill Creek, Ocoee River 
an additional 1 million # of other metals an additional 1 million # of other metals 

(Cu, Zn, Pb, Cd, Mn)(Cu, Zn, Pb, Cd, Mn)
Removed over 12 million # of acidity Removed over 12 million # of acidity 
(17,400 #/day of acidity neutralized)(17,400 #/day of acidity neutralized)
Treated over 2 billion gallons (~71% Treated over 2 billion gallons (~71% 
DMC)DMC)



North Potato Creek
Davis Mill Creek

1. Cantrell Flats

2. London Mill

3. NPC South Mine Pit



London Mill 
WTP



London Mill WTP treats: McP mine, Isabella Mine, Waste Drainage





North Potato Creek
Davis Mill Creek

1. Cantrell Flats

2. London Mill

3. NPC South Mine Pit





SMP Watershed:    15 sq. miles = 4000 hectares = 10,000 acres



Ocoee River

NPCWTP



North Potato Creek

South Mine Pit

EE/CA sampling

Locations:

16 chemocline

3 analytical plus

Inlet, outlet, runoff

5 wells/deep mines



One Year EE/CA

South Mine Pit

1800’ long

200’ deep

480’ wide

20 acre surface

~556 million gallons



Average values over 12 month period 
2001-2002 EE/CA at South Mine Pit

3.63.637373.33.38,9208,920Pit outletPit outlet

101023235.05.08,1608,160Pit inletPit inlet

Dissolved iron Dissolved iron 
(mg/L)(mg/L)

Acidity Acidity 
(mg/L)(mg/L)

Field Field 
pH pH gpmgpmLocationLocation



Streamlined Eco Risk AssessmentStreamlined Eco Risk Assessment
identified COPECS EcoHQs:identified COPECS EcoHQs:

pHpH
Aluminum 13.3Aluminum 13.3
Cadmium 1.6Cadmium 1.6
Cobalt 1.1Cobalt 1.1
Copper 6.6Copper 6.6
Iron 3.5Iron 3.5
Manganese 1.2Manganese 1.2
Lead 1.1Lead 1.1
Zinc 2.7Zinc 2.7
No human health risks;No human health risks; primary drivers primary drivers 



Objectives of NPC WTPObjectives of NPC WTP

Adequately treat groundwater flow into Adequately treat groundwater flow into 
the SMP & flow in NPC attributable to a the SMP & flow in NPC attributable to a 
10yr/24 hr storm10yr/24 hr storm
Address and alleviate contaminant Address and alleviate contaminant 
discharge from the NPC into the Ocoee discharge from the NPC into the Ocoee 
RiverRiver



South Mine Pit

Diversion 
Dam



Attenuation of 10 yr/24 hr Flow to South Mine Pit 

by 30” pipe outlet of Diversion Dam





Upper Layer (Low TDS)

21-33’

~1’ Chemocline

Deep Layer (High TDS)

Mine 
Water

No. P Ck.
To Ocoee River



289528958768760.60.63737551551181868680.30.399599511401140386038604.644.64deepdeep

2622626056055.55.52.52.53.63.610810825250.690.691147114730306606603.373.37shallowshallow

SOSO44
mg/Lmg/L

ZnZn
µµg/Lg/L

PbPb
µµg/Lg/L

MnMn
mg/Lmg/L

FeFe
mg/Lmg/L

CuCu
µµg/Lg/L

CoCo
µµg/Lg/L

CdCd
µµg/Lg/L

AlAl
µµg/Lg/L

AcidityAcidity
mg/Lmg/L

s.c.s.c.pHpH

Shallow and Deep Water Quality in South Mine Pit (EE/CA values)



Representative Field Chemistry
In Flow

Deep Layer

Mixed Layer

Chemocline

Cond. = <0.8 ms/cm
Diss. O2 = 8-10 mg/L
Acidity = < 60 mg/L

Cond. = <0.9 ms/cm
Diss. O2 = 4-8 mg/L
Acidity = < 60 mg/L

Out Flow
Cond. = <0.9 ms/cm
Diss. O2 = 6-7 mg/L
Acidity = < 60 mg/L

Cond. = 4 ms/cm
Diss. O2 = < 0.4 mg/L
Acidity = 1200 mg/L

Density
Stratified
Water column

High TDS 
Water

Low TDS 
Water



BenchBench--Scale Treatability StudyScale Treatability Study



1 minute 3 minutes 7 minutes

BenchBench--Scale Iron Hydroxide Settling Scale Iron Hydroxide Settling 
ExperimentsExperiments



Low pH, low TDS
Stream water High TDS, high iron,

deep lake water

Treated (pH adjusted) water – to pit

Treated surface water

Higher
TDS

Sludge

(3,000 gpm)

(300 gpm)

(3,000 to 25,000 gpm)

Field Treatability DemonstrationField Treatability Demonstration







EXTENT OF IRON SLUDGE PLUME IN PIT AFTER THE EXTENT OF IRON SLUDGE PLUME IN PIT AFTER THE 
TREATMENT PLANT WAS IN OPERATION FOR APPROXIMATELY TREATMENT PLANT WAS IN OPERATION FOR APPROXIMATELY 

3.5 HOURS3.5 HOURS

























RMT pH

Inlet pH

Inlet Flow

Outlet pH
shallow pH

Lime Feed

10 hour period during 3” storm



Baseline and Day 8 Results
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RAINFALL, TOTAL & DISSOLVED IRON AT SW9 vs. TIME
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INLET TOTAL IRON OUTLET TOTAL IRON OUTLET D. IRON



Since treatment of NPCk. @ SMP: Since treatment of NPCk. @ SMP: 

pH to the Ocoee River increased, remains >6pH to the Ocoee River increased, remains >6
Acidity has been eliminatedAcidity has been eliminated
Aluminum, Cadmium, Cobalt, Copper, Lead, Zinc Aluminum, Cadmium, Cobalt, Copper, Lead, Zinc 
have decreased and are not < chronic Eco SVhave decreased and are not < chronic Eco SV
Iron has dramatically decreased, affected by Iron has dramatically decreased, affected by 
storms and instrument failure, and has since storms and instrument failure, and has since 
been < chronic Eco SVbeen < chronic Eco SV
Manganese remains near the chronic Eco SVManganese remains near the chronic Eco SV



Ocoee River 
at North 
Potato Creek 
2005

Ocoee River at Davis Mill Creek 1959       2005




