FAYETTE ENGINEER!NG COMPANY

EXHIBIT I
STREAM FLOW (3)

’REDSTONE CREEK AT") WALTERSBURG

Water Minim%T Maximum - Yearly Mean
Year (D) (1) (MGD) (MGD)
1943(2) - 1,32L.30 82.0k
1944 - 9.69° 1,130.50 56.27
1945 10.34 1,582.70 98. 84

;o 1946 14.86 : 1,776.50 76.87

! 1947 - 9.69 1,576.24 57.17

o 1948 10.34 1,434,112 69.12
1949 7.75 1,111.12 65.25
1950 7.11 1,492.26 638.48
1951 9.04 - 1,576.24 9L .96
1952 6.27 1,111.12 71.06
1953 7.75 891748 54,20
1954 7.11 ' 47l .81 28.55
1955 9.69 2,842.20 76 .87
A R
1958 8.40 1,059.44 55.23
1959 10.34" 2,041.36 55.10
1960 - 9.04 1,130.50 51.75
1961 3.62 1,808.80 56.85
1962 2.71 704,14 52.33
1963 7.11 2,351.44 48.00
1964 4.o1 1,647.30 48.90
1965 6.46 1,169.26 48.58
1966 7.11 1,737.74 37.60
1967 3.62 2,144 72 60.47
1968 1,447, 04

(1) - Million gallons per day
(2) - October 1, 1942 to September 30, 1943

(3) - Taken from U.S. Geological Survey Reports

I-1



“’EXHIBIT]I

CHEMICAL & BACTERIOLOG!CAL CHARACTERISTICS

-2 FROM U.S. GEOLOGICAL SURVEY SERVICE { WATER RESOURCES DIVISION)
3. ALL RESULTS ARE IN PPM EXCEPT WHERE NOTED.
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EXHIBIT IIT

Photographs of mine discharge at Phillips
and weir installation



EXHIBIT III

Photographs of mine discharge at Phillips
and weir installation



FAYETTE ENGINEERING COMPANY

EXHIBIT IV

MINE DRAINAGE VOLUME
DISCHARGE TO REDSTONE CREEK AT PHILLIPS

Head on Weircrest " Flow
Date (feet) - Miy gal/day Remarks
December 1969 ‘
10 0.55! L.5 Cloudy with rain
11 0.56! 4,6 Cloudy with rain
12 0.59! 4.9 Cloudy-rain, early
morning
13 0.55! 4.5 Cloudy
14 0.58! 4.8 Cloudy- snow
15 . 0.58'! 4.8 Cloudy-snow
16 0.58! 4.8 Cloudy-snow
17 0.58! 4.8 Cloudy
18 0.58! 4.8 Cloudy-early morning
19 - 0.57! 4,7 Cloudy-early morning
20 0.57! L7 Clear
21 0.57! L,7 cloudy-snow
22 0.57! L. Cold-snow
23 0.58! 4.8 Cold-snow
el 0.58! 4.8 Cold & snow
27 0.57" L7 Cold & snow
28 0.57! h.7 cold & snow
29 0.57! 4,7 cold & rain
30 0.59! 4.9 cold & rain
30 0.60" 5.0 cold & rain
31 0.65! 5.2 cold & rain
31 0,65! 5.2 cold & rain
January 1970
1 0.62! 5.05 cold & rain
2 0.60! 5.0 cloudy & cold
3 0.59! 4.9 cloudy & snow
u 0.59! 4.9 cloudy & snow
5 0.59! 4,9 cloudy & snow
6 0.59! 4,9 cloudy & snow
7 0.60! 5.0 cloudy & snow
9 0.57! 4.7 cloudy & snow
10 0.57! b7 cloudy & snow
12 0.57! L,7 cloudy & snow
13 0.57" b7 cloudy & snow
14 0.57! L7 cloudy & snow
15 0.57! bL,7 cloudy & snow
17 0.61! 5.05 cloudy & rain
19 0.57! L,7 cloudy & snow
20 0.57! b,7 cloudy & snow
21 0.61! 5,05 cloudy & snow
22 .58 4.8 cloudy & snow

!
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FAYETTE ENGINEERING COMPANY

Exhibit IV - Continued
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FAYETTE ENGINEERING COMPANY

Exhibit IV - Continued

13 .63 5.10 rain
14 .61 5.05 rain
15 61! 5.05 rain
16 61! 5.05 rain
17 61! 5.05 rain
18 .65 5.25 rain - sample taken @
3 pm after rain.
19 .651 5.25 rain
20 Lot 5.20 rain
21 o4t 5.20 rain
22 oLt 5.20 rain & snow
23 65! 5.25 rain & snow
2L .63 5.10
25 .63 5.10
26 oL 5.20
27 651 5.25
28 .65 5.25
29 .68 5.60
30 ’ .681 5.60 Sample taken
31 68! 5.60
April 1970 '
1 YA 5.55
2 NeYa 5.55
3 651 5.25
il .651 5.25
5 LOL 5.20
6 661 5.50
7 67 5.55
8 .68 1 5.60 -
S .68 5.60
10 69! 5.70
11 .69 5.70
12 .68 5.60
13 .68 5.60
14 .68 5.60
15 .70 6.00 Sample taken after rain
16 . 70! 6.00
17 e 6.05
18 .70! 6.00
19 .70 6.00
20 L70! 6.00
21 71! 6.05
22 71! 6.05
23 72! 6.10
24 71 6.05
25 .70 ! 6.00
26 .70 ! 6.00
27 .70 1! 6.00
2 .70 ! 6.00
29 .69 ! 5.70
30 .69 5.70
31 .70 ! 6.00
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FAYETTE ENGINEERING COMPANY

Exhibit IV - Continued
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FAYETTE ENGINEERING COMPANY

Exhibit IV -~ Continued
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FAYETTE ENGINEERING COMPANY

EXHIBIT VI

RAW AND TREATED SEWAGE CHARACTERISTICS (1)

DURING TREATABILITY STUDIES

SUSPENDED SETTABLE
DATE SOLIDS (ppm) SOLIDS (m1/1) B.0.D. (ppm)
July, 1970 Raw Eff Raw Eff Raw Eff
30 147 99 220 99
31 106 Lo 5.0 0.9
August, 1970
3 213 76 8.0 0.5
L 163 48 8.5 0.4
5 97 20 7.0 0.3
6 158 48 9.5 0.1 185 52
It 125 38 7.5 0.1
10 281 98 13.0 0.8
11 17 52 7.5 1.0
12 175 52 8.5 0.6
13 147 80 6.0 1.0
14 148 60 9.0 0.8

(1) Taken from McKeesport Sewage Treatment Plant Operating Records.

VI-1



FAYETTE ENGINEERING COMPANY

EXHIBIT VIT

TABULATION OF TREATABILITY STUDIES

TEST NO. 1

Using Chlorine as Oxidizing Agent

J AR NUMBERS
1 ¢ 2 3 o 2
7/30/70 Sewage (ml) 150 150 150 150 150
MD (‘ml) 850 850 850 850 850 1000
Chlorine Addi-
tion (ppm) 10 30 50 100 200 O
Ferrous«Iron
Test Green Clear Very Light Dark
Green pale Blue Blue Green
Green-
Blue
Color of Yellow~ Slightly Light Yellow- Solids
Sludge Orange Orange Dark Orange Orange 1in the
Orange sewage
did not
fall-out
Result of Second
Fe™ Removal Best Best

Comments:

Best range for the addition of chlorine to
this ratio of MD to sewage is probably be-

tween 30 to 50 ppm of chlorine,
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FAYETTE ENGINEERING COMPANY

Sewage (ml)

TEST NO, 2

Using Lime Only

J AR NUMBERS

L 2 3 4 5 6
150 150 150 150 150 0
850 850 850 850 850 1000

MD (ml)

Lime Addition
(ppm)

Ferrous Iron
Test

Color of
Sludge
Results of

Fett Removal

Comments:

50ppm 100ppm 200ppm 300ppm 400ppm O ppm

Green Light Very Yellow Yellow Dark

Green Light Green (Comp. Green
Green Neg. )
Orange Brown- Brown Dark Light Solids
Orange Blue Blue in the
sewage
did not
fall-out.

Second Best
Best

Best range for the addition of lime to this
ratio of MD to sewage is probably between
250 to 400 ppm and for complete removal of
ferrous iron (Fe+ ) 350 to 500 ppm.

Also a scum appeared on top of the solution in
each of these jar tests. This scum is due to
the air oxidizing the ferrous (Fe' ') during
the stirring of the solution, thus, hindering
sedimentation,
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Sewage (ml)
MD (ml1)

Lime Addi-
tion (ppm)
Chlorine ppn.
Ferrous Iron
Test

Color of
Sludge

Results of
Fet™ Removal

Comments:

TEST NO. 3

Using Lime and Chlorine

JAR NUMBERS

1 2 _3 A4 5 6
150 150 150 150 150 0
850 850 850 850 850 1000
50 100 200 300 400 0
Lo Lo 4o Lo 4o 0
Clear Light Blue- Clear Clear Dark
Blue Blue Green with Yellow Green-
Tint Amber Blue
Only tint
- Light Dark Blue- Light Solids
Orange Orange Green- Green Blue in the
Blue sewage
did not
fall-out
Second

Best Best

The lime was added first then stirred and
allowed to settle. Then the chlorine was
added; next, the solution was stirred again
and allowed to settle.

Also the scum was almost totally removed,

if the solution was not allowed to set for
a long period of time. This was probably

due to the addition of chlorine.

Best results occurred between the range of
250 to 400 ppm of lime with 40 ppm chlorine.

Best ranges for the addition of lime and
chlorine are probably between 250 to 400 ppm
lime and 30 to 50 ppm chlorine with the

lime always being added first.
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Sewage (ml)
MD (ml)
Calagon 269
Polymer Addi-
tion ppm

Ircon Test
(Fet)

Color of Sludge

Results of
Fe™" Removal

Comments:

TEST NO. 4

Using Polymer Only

Jd AR NUMBERS

1 2 3 L 5 6

— e—————— oy tmmeseemsee comecesss e

150 150 150 150 150 o)

850 850 850 850 850 . 1000

0.1 0.3 0.5 1.0 2.0 0.0

Dark Light Blue- Light Dark Dark
Blue Blue~ Green Blue- Blue- Blue~

Green Green Green Green
- - - - - Solids
in the
sewage
did not
fall-~out
Best Second
Best

Best range for the addition of polymer to
this 'ratio of MD to sewage is probably be-
tween .3 to .5 ppm of polymer, which is also
the most economical range.

Polymer had no affect on changing the color
of the sludge. Also a scum appeared on top
of the solution in each one of these jar
tests. This scum is due to the air oxidizing
the ferrous iron.

During the stirring of the solution, with the
ferrous precipitate being very fine and not
settling out the scum also went from a brown
to green in color, while appearing in other
parts of the solution as a gray smoke swirl-
ing through the solution.
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FAYETTE ENGINEERING COMPANY

Sewage
MD

Time Add4d.
(ppm)

Calagon 269
Polymer Addi-
Tion (ppm)

Ferrous
Iron Test

Color of
Sludge

Results of
Fe Removal

Comments:

TEST NO, 5

Using Polymer and Lime

J AR NUMBERS

- . 2 6
150 150 150 150 150 0
850 850 850 850 850 1000
50 100 200 300 400 -0
0.1 0.3 0.5 1.0 2.0 0.0
Green- Green- Light Very Pale Green-
Blue Blue Green Light Green Blue
Pale
Green
Orange Orange- Brown Green- Blue Solids
Brown Orange Blue in the
sewage
did not
fall out
Second

Best Begt

The test with 40O ppm lime and 2 ppm polymer
seemed to over run its end point. The super-
natant from this test became very cloudy with
pin point ferrous precipitate and a very thick
layer of ferrous scum.

Best range: 'for the addition of lime and polymer to
this ratio of MD to sewage is probably between. 200
to 350 ppm lime and .3 to .5 ppm polymer.

Also a scum appeared on top of the solution in each
one of these jar tests. This scum is due to the
alr oxidizing the ferrous iron during the stirring
of the solution with the ferrous precipitate being
very fine and not settling out.
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TEST NO. 6

Using Lime Polymer & Chlorine

1 2 3 4 5 6
Sewage (ml) 150 150 150 150 150 0
MD (ml) 850 850 850 850 850 1600
PH 6.4 6.7 6.8 6.8
Chloripe Add.- »
(ppm) 40 40 40 40 40 0
Lime Add. (ppm) 50 100 200 300 400 0
Calagon 269 ' :
Polymer (ppm) .3 .3 .3 .3 .3 ¢
Ferrous Iron  Dark Blue- Light Dark Dark
Test Blue- = Green Green Yellow=- Green- Green-
Green Green  Blue: Blue
~ Color of Light , Dark Orange- Dark  Solids
Sludge Orange Orange ‘'Orange- Brown. Green- in the
‘ Blue sewage
: did not
fall out.
-Regglts~of Second Should
Fe = Removal Best  Best  have
had better
results.

Comments:

J AR NUMBETRS

These results were probably due to the
addition of - the chlorine first than the lime.
Therefore, to remove all the iron or for best
ferrous iron removal add lime first then
chlorine. Again a scum appeared on top of
the solution in each of these jar tests.

Tests with 300 and 400 ppm lime combined with
40 ppm chlorine and no polymer were made. The
results obtained: were about the same as the
tests using polymer. The best range for the
addition of lime, chlorine & polymer to this
ratio of MD to sewage is probably between 200
to 400 ppm lime, 30 to 50 ppm chlorine, and
.3 to .5 ppm.polymer. In this test 40ppm of
chlorine & 0.3 ppm of polymer were used as the
optimum dosage rates. -
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Sewage (ml)
MD (ml)

Lime Add.
(ppm)

Chlorine Add.
(ppm)

Ferrous Iron
Test

Color of
Sludge

Results of
Fe++Removal

Comments

- TEST - NO. 7

Using Lime and Chlorine (Chlorine Constant)

J AR NUMBERS
1 2 3 A 2 6
150 150 150 150 150 0
850 850 850 850 850 1000
50 100 200 300 Loo 0
Lo 4o 4o 40 Lo o)
Light Yellow- Dark Dark
Blue Blue Green Green Green- Blue~
Yellow Green
Light Dark Dark Solids in
Orange Orange Orange Brown Green sewage did
not fall-
out.
Second
Best Best

Holding the chlorine constant at 40 ppm, the best
range for the addition of lime is probably between
300 to 400 ppm. The lime was added before the
chlorine. The best results were obtained using this
procedure,

Also a scum appeared on top of the solution in each
one of these jar tests. This scum is due to the air
oxldizing the ferrous iron during the stirring of
the solution.
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Sewage (ml)
MD (ml)

Lime Add.
(ppm)

Chlorine Add.

(ppm)

Ferrous Iron
Test

Color of
Sludge

Results of
Fe Removal

Comments:

TEST NO. 8

Using Lime and Chlorine (Lime Constant)

150 150 150
850 850 850

300 300 300

10 30 50

Very Pale Green-
Pale Green Blue
Green

Green Brown Brown-
Orange

Second
Best

150
850

300

100

Blue-~
Green

Dark
Orange

Not a
good
test

AR NUMBERS

200

Yellow
Completely
Negative

Orange

Best

Dark
Blue~-
Green

Solids in
the sewage
did not
fall-out

A layer of scum appeared on each of these Jjar tests
except the one where 300 ppm lime and 200 ppm chlorine

were added.

Best range for the addition of chlorine with 300 ppm
lime already added is between 10 to 50 ppm chlorine
) removal, but for complete
iron (Fe++) removal with no scum forming 200 ppm

for partial iron (Fe

chlorine is required.
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TEST NO. 9

Lime With & Without Chlorine & Polymer
JAR NUMBERS

1 2 3 4 5 6
Sewage (ml) 150 150 150 150 150 0
MD (ml) 850 850 850 850 850 1000
Lime Add. (ppm) 100 . 200 300 300 400 400
‘Chlorine Add.
. (ppm) 40 40 40 0 0 0
; Calagon. 269
i Polymer Add,
) (ppm) L] 5 . 5 . 5 0 0 0
% Ferrous Iron Blue- Light Green- Very. Yellow-
‘ Test Green Blue-. Yellow Pale Green  Brown
"Green Yellow-
| Green
i Color of Light “ Dark Dark Very
] Sludge. Orange. Orange Orange. Green Green Dark
| : ' Green
Results of Green Second
Fet Removal Best Due To Best
' Getting but has
Scum in a scum
the problem.
pipe.
Comments: All tests with lime, chlorine and polymer

| added had only a very thin layer of scum,
while these tests which added only lime
still had a scum problem.

This test.shows that best results are ob-

tained with the addition of lime only at
300 to 400 ppm if scum removal is provided.
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TEST NO. 10

Lime Recirculation
JAR NUMBERS

1 2 .3 4 .5 6
Sewage*(ml) 150 150 150 150 150 150
MD (ml) 850 850 850 850 850 850
Lime Add. 50 100 150 0 0 0
(ppm) 3 Sludge Sludge Sludge
from from from

Jar 1 Jar 2 Jar 3

Lime Add. ' 0 0 0 25 50 75

(ppm)

Ferrous. Iron. Very Dark Dark

Test - Blue Green  Pale. Blue Blue- Blue
- Green

Color of. Light Dark Dark .

Sludge Orange Orange Orange Orange Green Green

Results of ‘ Second

Fett Remowal Best. Best.

Comments: Recirculation of the sludge produced in Jars

l, 2, and 3, with the addition of more lime,
does. not aid in the removal of the ferrous
iron. '
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TEST NO. 11

Aeration of Mine Drainage

Volume of Mine Drainage (ml) : 1000
Aeration Time (Hours) 4 3
Settling Time (Hours) 3
Amount of Ferric Iron Precipitate-(ml/l) 6.5
Ferrous Iron in Supernatant (Color) Dark Blue

TEST NO.. 12

Aeration of Mine Drainage.

Volume of Mine Drainage (ml) 1000
Aeration Time (Hours) 3
Settling Time . (Hours) 24
Amount of Ferric Iron Precipitate (ml/1) 5.5
Ferrous Iron in- Supernatant (Color) Dark Blue

Comments: This process is an excellent way qfvconverting
a large percentage of the ferrous iron to the
ferric state. The supernatant at first appears
to be very clear, but a closer observation shows
that even after 24 hours of settling there is
still some very. fine pin point Mo¢ in the
Supernatant.
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TEST NO. 12

Aeration Test (Sew.&MD)

" ..Jar. Numbers

1 2

Supernatant From
Aeration Test No.
11 (ml) 500 250
Sewage (ml) 50
Initial Lime Add.
(ppm) 100 200
Ferrous Iron Test Dark - Dark

Blue Blue
Lime After Recircu--
lation (ppm) 100 100
Ferrous Iron Test Yellow

Going to

Very Pale

Green Clear
Results of Fett
Removal - Good Good
Comments: It appears that to remove the ferrous iron

from the MD only, you will only have to use

200 ppm lime, while to remove Fett from the
MD to sewage in a 6:1 ratio you will need
300 ppm lime.:

‘ - No scum appeared on top of any of these
5 : solutions.
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TEST NO. 13

Aeration on Mine Drainage

(With Varying Settling Times)

Volume (ml) 1000
Aeration Time (hours) 24
Settling Times. (hours)

Jar No. 1 None
Jar No. 2 4,5

Ferric Iron (ml/1)

Jar-No. 1. 2
Jar No. 2. 4

Ferrous, Iron (Color)

Jar No. 1 Dark Blue
~Jar No. 2 Dark Blue
Comments: In‘this experiment the Floc appeared to be

too fine after long aeration periods.

Two- to three hours aeration time appears to
be. adequate. for proper settling..
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TEST NO. 14
24 Hr. Aeration With Lime Addition & Recirculation

Jar No. Jar No.

1 2
Mine Drainage (M1)
{Supernatant from
Test % 14) 500 500
Lime Add. (ppm) 200 300
Lime After Recir-
culation (ppm) 50 0
Ferrous Iron Test Yellow . Yellow
Results of Fe™* Complete Iron Complete Iron
Removal Fett+ Removal Fet+ Removal in
: one step
Comments: Best range, for the addition of

lime to this aerated supernatant
of MD only, is probably between 200
to 300 ppm lime.-.

Also, no scum appears on top of
solution after stirring and setting.

TEST NO. 15

Short Aeration Period

Volume of Mine Drainage (M1) 1000
Aeration Time <{(hours) 2
Settling Time (hours) 2
Amount of Ferric Iron (ml/1) 7
Ferrous Iron Test (Color) Dark Blue
Comments: The supernatant resulting from this test

is much more clear than any other aeration
test. Thus, 2 hours aeration and 2 hours
settling gives the best results for settling
out the ferric iron. No scum appears on top
of any of the aeration tests.
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TEST NO 16

2 hr Aeration with Lime Addition And Recirculation

Jar No 1 Jar No 2

Mine Drainage
(Supernatant” - Test # 16 500 500
Lime Add. (ppm) 100 200
Settling Time (minutes) 20 20
Ferrous Iron Test Dark Blue Yellow
Lime after Recirculation (ppm) 100 ppm None

(not recir-

culated)
Ferrous Iron Test Dark Blue
Results of Fe++ removal Best
Comments Best. range for the addition

of Lime to this aerated super-
shatentyc. of MD only, is
around 200 ppm lime added

all at once.

Again the recirculation of
lime sludge and adding more
lime did not increase the
removal of the ferrous iron
(Fe++). No scum appeared
on top of any of the Jjar
tests.

TEST NO 17

Sewage-MD and Recirculated Sludge

8/5/70 Volume of Sewage (ml) | 150

Volume of Mine Drainage (ml) 850
Recirculated Sludge (ml) ' 10
Ferrous Iron Test (color) Dark Blue
Results of Fe++ Removal : Poor
Comments Supernatant in this jar

' | test was very cloudy with
a layer of scum. :

At this MD to sewage ratio

Ferric Iron did not aid in
floc formation.
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TEST NO 18

2 Hr Aeration, 20 Hr Settling

Volume of Mine Drainage (ml) 1000
Aeration Time §hours 2
Settling Time (hours 20
Amount of Iron Precipitate (ml/1) 6
Ferrous Iron Test (color) Dark Blue
Comments Aeration for 2 hrs seems to be

the best time of aeration
needed to precipitate as much
Fe++ as possible, while settling
volume increases as settling
time increases.

TEST NO 19

Aeration Followed By Lime And Polymer Addition

Jar No 1 Jar No 2

Sewage (ml) - 100 100
Mine Drainage (ml) "« o,

Supernatant after 2 hr. 500 500
Aeration and 2 hr settling

Lime add. (ppm) 100 200
Calagon 3000
Polymer add (ppm) 0.5 0.5
Ferrous Iron Test Dark Blue Light Blue-

green
Color of Sludge Orange Green-Brown
Results of .'Fe++ Removal Very poor Poor
Comments | | Polymer did not imprave iron
removal. ‘
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TEST NO 20

Aeration with Lime Addition

Volume of Mine Drainage (ml) 1000
Lime Addition (ppm) 50
Aeration Time - hours 2
Settling Time - hours 2
Amount of Ferric Precipitate -ml/1

After 2 hours 12

After 24 hours 13
Ferrous Iron Test (color) Dark Blue
Comments ‘ Supernatant very clear. Process

appears to remove greatest a=-
mount of iron.

TEST NO 2.1

Test No 21 With Recirculation

Jar No 1 Jar No 2
Supernatant (ml)
Test No 21 500 500
Lime Add. (ppm) 100 150
Ferrous Iron Test Dark Blue Light Blue
Results of Fe++ Removal Very Poor Poor
Comments Results show that recirculation

did not improve iron removal.
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TEST NO 22

2 Hr., Aeration, 2 Hr., Settling With Lime

Volume Mine Drainage (ml) 850
Volume Sewage (ml) 150
Jar No 1 Jar No. 2
) Supernatant After Aeration and
¢ “Settling (ml) 500 500
. Lime Add (ppm) 200 300
Ferrous Iron Test Very Pale Yellow
Yellow Green
Color of Sludge Green-Brown Green-Brown
Results of Fe++ Removal Second Best Best
Comments At a ratio of MD, Sewage of 6

to 1 Best Process appears to be
| to oxidize ferrous iron with air
f for 2 hours and settle for 2

| hours. Lime in concentrations
of 200 to 300 ppm should be
added first.
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EXHIBIT VITT

pH OF MINE DRAINAGE AT PHILLIPS

DURING TREATABILITY STUDIES

pH after Holding Time (1)
__DATE + 1 hour (hours) pH Comments
July 1970
30 6.8
31 6.8
August
3 6.8 8 6.8 Sample getting
cloudy
L 7.0 32 6.8 Sample cloudy
Build up of
floc on bottonm.
6.9 56 6.6 Same ag 8/L
6.8 80 5.8 Same as 8/4
7 6.8 104 5.5 Supernatant
beginning to
clear - orange
sludge forming
10 6.7 176 5.3 Supernatant
clear. Scum on
top of sludge of
fine floc formed.
11 6.8
14 6.7

(1) Sample was left open to atmosphere. Drop in pH explained by
002 being absorbed into sample forming carbonic acid. Oxidation
of ferrous iron to ferric iron develops in process and floc
develops.

VIII-1



FAYETTE ENGINEERING COMPANY

Exhibit IX
Preliminary Estimates of Construction Costs
Combined Sewage - Mine Drainage Treatment

Project

Sewerage Only

Rankin Run Interceptor 160,000

Redstone Creek Interceptor 100,000

Aeration Tank ~ Structures 92,000
3 Aeration Tank - Equipment 20,000
: Settling Tank - Structures 18,000
Settling Tank - Equipment 15,000
Chlorine Contact Tank 61,000
Excavation & Backfill 12,000
3 Electrical 20,000

Combined Mine Drainage & Sewage

Flash Mixer - Structure 60,000
Flash Mixer - Equipment Lo,000

Oxidation Tank - Structure 200,000

Oxidation Tank - Equipment 60,000
Final Settling Tank

Thickener - Structure 120,000
Final Clarifier - Thickener

Equipment 80,000
Sludge Drying Lagoon 10,000
Excavation and Backfill 24,000

Chemical Feed and Mixing
Equipment 75,000
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Bxhibit IX -~ Continued

Control and Chemical Storage

Building 300,000
Pumping and Misc. Control Building
Equipment 150,000
‘ Outfall Structure 10,000
: Piping 200,000
% Instrumentation and
: Controls 125,000
: Electrical Work 125,000
] Heating, Ventilating,
: Plumbing 50,000
Miscellaneous Outside Work 'M0,000

Total Construction Costs
Engineering Legal, Financing,
Interest, etc. and Contingencies
Lands & Rights-of-Way

Total Project Cost

IX-2

$ 2,197,000

653,000

$ 2,850,000



FAYETTE ENGINEERING COMPANY

Exhibit X
Preliminary Estimate of Annual Operation Maintenance and

Administration Costs
Combined Sewage - Mine Drainage Project

Operation and Maintenance

Plant Superintendent $ 10,000
Plant Operators (2) 12,000
Power 50,000
Repairs 10,000
Lubricants & Misc Parts 10,000
Sludge Removal & Hauling 20,000
Chemicals 65,000
Transportation & Misc Supplies 2,000
Water 5,000
Administration

Office Manager 10,000
Billing and Collecting 5,000
Office Supplies 500
Telephone 250
Auditor - 250
Insurances 800
Engineering 1,500
Legal 1,000
Miscellaneous 1,700

Total $ 205,000





