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












Cantrell Flats WTP first 2 years:

® Removed over 4 million # iron from Davis
Mill Creek, Ocoee River

m an additional 1 million # of other metals
(Cu, Zn, Pb, Cd, Mn)

m Removed over 12 million # of acidity
(17,400 #/day of acidity neutralized)

m Treated over 2 billion gallons (~71%
DMC)
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CFWTP in Davis Mill Ck

1. Cantrell Flats
2. London Mill
3. NPC South Mine Pit







& SMP Watershed 15 sq. miles = 4000 hectares = 10 000 acres
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[Location

Pit inlet

Pit outlet

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

Field  Acidity Dissolved iron
gpm pH (mg/L) (mg/L)

3,160 5.0 23 10

3,920 3.3 37 3.6



Streamlined Eco Risk Assessment
identified COPECS EcoHQs:

= pH

m Aluminum 13.3

m Cadmium 1.6

m Cobalt 1.1

m Copper 6.6

m Iron 3.5

m Manganese 1.2

mlead 1.1

m Zinc 2.7

»> No human health risks; primary drivers




Objectives of NPC WTP

¢ Adequately treat groundwater flow into
the SMP & flow in NPC attributable to a
10yr/24 hr storm

¢ Address and alleviate contaminant
discharge from the NPC into the Ocoee
River






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

by 30" pipe outlet of Diversion Dam

SOUTH MINE PIT

40 60 80 100
TIME (hrs)

Inflow (972 cfs) —— Outflow (432 cfs)




Epilimnion

Metalimnion

Thermocline
Chemocline

Hypolimnion

Water is most dense at 4°C (39°F)




480! To Ocoee River

21-33'
Upper Layer (Low TDS)

f ~1" Chemocline

200’

Deep Layer (High TDS)

Mine —
Water
Water is most dense at 4°C (39°F)



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

pH sc Aciddity Al Cd Co Cu Fe Mn Pb Zn SO,
mg/L  pgll  pg/l weL pg/l mgl mgl g/l o/l mg/L

shallow 3.37 660 30 1147 0.69 25 108 3.6 2.5 55 605 262

deep 4.64 3860 1140 995 03 68 18 551 37 0.6 876 2895



Representative Field Chemistry

In Flow
Bl = 0L e, Cond. = <0.9 ms/cm Ogt F(;O\iv<o 9 ms/
Diss. O, = 8-10 mg/L Diss. O, = 4-8 mg/L D.On 'O_ A 7ms 3{_“
Sy =S Eh g Acidiy = <60 mglL  Chemocline  Acdity 2 < 60 molL

m\% —
( \\I\/Iixed Layer\\ /

\L 5 y
Low TDS
Water Deep Layer High TDS
Cond. =4 ms/cm Water
Density Diss. O, = < 0.4 mg/L
Stratified Acidity = 1200 mg/L

Water column
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Bench-Scale Iron Hydroxide Settling
Experiments

1 minute 3 minutes / minutes



Field Treatability Demonstration

Treated (pH adjusted) water — to pit

(3,000 to 25,000 gpm) >

(3,000 gpm)

—

Treated surface water
v
\
Higher
Low pH, low TDS (300 gpm) TDS

High TDS, high iron,
deep lake water

Stream water

Sludge









EXTENT OF IRON SLUDGE PLUME IN PIT AFTER THE
TREATMENT PLANT WAS IN OPERATION FOR APPROXIMATELY
3.5 HOURS
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Shallow (low TDS) water

P-301 | P02
S Rem U e

| Shallow Hydrolab
\ I Deep Hydrolab
=




18.0 % 1 GPM 0.0 pH 7.2 pH 359 GPM 49 pH 6.5 pH £.8 pH
A4 GALLONS 06 uMHOS 225027 GALLOMS 3D-51"”5"j"” 151-5D"”5"j"” 06 uMHOS
15085 GPM o ':;i, o Tn% 14076 GPM
11.1 deg 559 deg C
11.4 pH
9.9 pH

SCADA PLC COMM STATUS: CURRENT FLOW TOTALS PREVIOUS FLOW TOTALS
LIME SILO PLC COMM STATUS:
e T LT T NPC TO RAPID MIX TANK NPC TO RAPID MIX TANK

DEEP HYDROLAB BATTERY: BEd GALLOMS g588 GALLONS

SHALLOW HYDROLAB RF LINK: DEEP PIT TO RAPID MIX TANK DEEP PIT TO RAPID MIX TANK

SHALLOW HYDROLAB BATTERY: 225039 GALLONMS 21283 GALLONS
RECYCLE/SW9 RF LINK:

LONDON M
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a5 Title
| ()=

Inlet Flow

.33 =

59 Lime Feed

10 hour period during 3” storm

A
v

00 : . .

33045 AM S:30:46 P 1:30:45 AN 5:30::

32212005 H22r005 23005 23
Axis Title

PC_MITP. AM09.F_CW Rapid Mix Tank Cwerflow pH 12.04

FC_MITP.FI402.F_CW SU-5 Flaw 17613.88

FC_WMWTP.SICA05_PW.F_CW Basze Feeder F-105 Speed Feedba 45.00

PC_MWTP. AIMO02P.F_CW Sr-2 pH 10.828

FC_MWTP. AISOTP.F_CW Shallow pH 9.05

PC_MiTP. AIGO0P.F_CW S-9 pH 232

OVERVIEW LIME PREP

Time In Time Last Date In Tagname Description Status “Walue
3 12:47 Als0 P

LIToo



Baseline and Day 8 Results
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CHEMOCLINE DEPTH TREND VS. TIME
(BASED ON SPECIFIC CONDUCTIVITY)
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RAINFALL, TOTAL & DISSOLVED IRON AT SW9 vs. TIME
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FIELD IRON MEASUREMENTS AT SW9 vs. TIME
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FIELD IRON MEASUREMENTS AT SW8A & SW9 vs. TIME
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Since treatment of NPCk. @ SMP:

m pH to the Ocoee River increased, remains >6
m Acidity has been eliminated

m Aluminum, Cadmium, Cobalt, Copper, Lead, Zinc
have decreased and are not < chronic Eco SV

m Jron has dramatically decreased, affected by
storms and instrument failure, and has since
been < chronic Eco SV

m Manganese remains near the chronic Eco SV



Ocoee River
at North
Potato Creek
2005







