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APPENDIX K

GROUNDWATER EXTRACTION AND TREATMENT

K.1 Groundwater Extraction and Treatment

Data gathered during the Remedial Investigation at the Millcreek Site indicate that
on and offsite contamination of groundwater has occurred. Control of this
contaminated groundwater may be accomplished by pumping the water to the
suriace and treating the recovered liquids for release or reinjection. Groundwater

extraction and treatment will achieve the following objectives:
¢ Control of flow or influences of plume flow.,

e Prevent further contaminant migration off site. (See Figure K-1 for

current plume.)

o Control of toxic groundwater contaminants using treatment system
specific to the quality desired. —

e Protection of nearby surface waters by retarding the rate ‘at which
groundwater recharges Marshall’'s Run.
A series of extraction and injection wells can be used ;o lift groundwater to the
surface, where it can be treated using physical, chemical, or biclogical methods.
Treated effluent may either be reieased toc an offsite POTW for further treatment,
releasad to Marshall’s Run, or injected into the aquifer from which it was pumped.

Ca.eful hwonitoring of pumped groundwater is nécessary to assure that the plume is
a...racted to the surface in an effective manner. [n particular, the impact of
reinjection must be determined early to make certain that the plume is not
diverted away from the recovery wells. The groundwater collection and treatment
system designed for Millcreek will be described in detail in the following sections.

ARGGOG97
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K2 Groundwater Recovery System (red)

K2.1 General

The groundwater extraction system was designed to recover the contaminated
groundwater from the sand, silt, and gravel aquifer beneath the Milicreek Site.
Aquifer characteristics were reported in the R! Report prepared by NUS

Corporation.

The groundwater extraction system was designed with the assistance of
BESTWELLS, a computer optimization model designed by In-Sity, Inc. The model
determines the optimum number and location of wells to achieve a targeted .
drawdown. Injection wells purge the low-flow velocity regions between wells so

that stagnant contamination could be removed.

BESTWELLS is a steady-state, analytical model with the following built-in

assumptions:
e The aquifer is of uniform thickness.
. Th'e aquifer is infinite in extent.
¢ The px"operties of the aquifer are homogeneous and constant.
e All wells are fully screened and 100 percent efficient.
s The pumping rate of the well remains constant during the lifetime of the
project; i.e., the pumping rate of the well represents the average pumping

rate for the given pumping period.

¢ The groundwater head is constant at the boundary of the project area.

AR000699
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Since site conditions at Millcreek can be characterized by the model assumption,
BESTWELLS is a useful tool in estimating the location and production rate of the
proposed groundwatsr extraction system.

K2.2 System QOperation

The groundwater extraction system was designed based on the following input data
obtained during the Remedial Investigation:

¢ Well diameter - 4 inches

e Maximum available drawdown - 15 feet

¢ Pumping duration - § months

s Aguifer type - unconfined

¢ Existing water table elgvation - 708.1 feet above MSL
e Hydraulic conductivity - 17.8 gpd/#2

¢ Specific yield - 0.15

¢ Target drawdown - 15 feet

e Physical boundary of well field - see Figurs K-1 .
o location of contaminated plume - see Figurs K-1
¢ Thickness of contaminated plume - 15 feet

e Plume volume - 1.7 x 108 cubic feet.

The purpose of applying BESTWELLS is to determine the optimum number and
location of wells to recover the contaminant plume. [n other words, the model is
used to design a well field to lower the water table 15 feet below current
glevation. Twelve existing wells were used in the well field design to lower
construction costs. Additionally, the sand, silt, and gravel media in the aquifer

must be flushed at least once during the pumping period.
K23 Model Qutput

The model indicates that using 12 existing and 6 new wells, at an associated

pumping rate of 500 gpm, will lower the water table by 12 feet (see Fﬁ?{ﬁ@'@?{}{) ‘

K-4
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However, to acf;i.enve complete reco;/ery 61‘ groundwater contaminants, five
recharge wells were added. These wells are located where the drawdown gradient
was relatively flat. The injection rate for each recharge well is designed at
30 gpm. This injection rate is based on the average pumping rate of the 18
extraction wells, The total pumping rate of 18 extraction wells and five recharge
wells is 585 gpm. Approximately 150 gpm will be treated and injected into the
aquifer. The net discharge rate will be 435 gpm or 1 cfs.

The drawdown contours from the combined pumping and recharge system indicated
the average drawdown is approximately identical to the 18 extraction well system
(see Figure K-3). However, the stagnant areas between the extraction wells are
significantly reduced by the mixing that is obtained through injection. Based on
the production rate of 585 gpm obtained by the pumping and recharge system, the
amount of water pumped during the 6-month period is 2.0 x 10~7 #3, or 12 pore
volumes.

During design of the groundwater recovery system, consideration was given to the
Yoder Wells, located about 2,000 feet south of the site. The drawdown contours
indicate that the cone of depression may extend to the Yoder Wells. The maximum
‘ihduced drawdown is approximately 1 foot, attained at the end of the 6-month
pumping pe'riod. This effect will be reduced by the natural recovery that occurs
when pumping operations at the site cease. During normal rainfall times, the
induced drawdown is not expected to have an effect on the Yoder Wells’ capacity.
Howaever, there is a possibility that during dry conditions there may be some

effect.

K3 Water Treatment

K3.1 General
Retaining groundwater collection as a control technology leads automatically to
considering appropriate methods of treatment and disposal. Because groundwater

at the Millcreek Site contains volatile and nonvolatile crganics arER:B‘Ei& 171523
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several different unit processes may have to be combined to effectively treat the
watsr. Three basic categories of treatment for potential application are

biological, chemical, and physical.

Based upon review of the available treatment aiternatives in Section 11.0, and upon
consideration of the groundwater characteristics at the Millcreek Site, the most
effective treatment sequence would include a process to reduce dissolved metals
concentration (e.g., precipitation); a process to reduce volatile organics loadings
(e.g., air stripping), and a process to reduce nonvolatile nrganics loadings (e.g.
carbon absorption or biclogical treatment). Other treatment components (e.g.,
filtration, equalization, flocculation/sedimentation) may be required to achieve
differing levels of effluent quality, but the basic components will be common to

most treatment alternatives.

At _most sites, treatment can be accomplished gither on site, in specially
constructed facilities tailored to specific site requirements, or off site, in an
existing Publicly Owned Treatment Works (POTW). Even when offsite treatment is
selected, a need for some degree of onsite pretreatment usually exists prior to
release to the POTW. '

K3.2 System Design

The groundwater at the Milicreek Site must be treated for removal of volatile
organics, dissolved metals, and nonvolatile organics. To ensure a thorough purging
of low-flow velocity regions between existing wells, 6 additional wells will be
installed to pump watsr to the surface, and 5 injection wells will be strategically

located to inject treated water.

The use of injection wells ensures that the stagnant areas of ‘he contaminated
plume can be moved into positions where the groundwater can ba lifted to the
surface for treatment. The groundwatsr pumping and treatment system is based on

pumping 585 gpm, treating this entirs flow, injecting 15Q gpm via the § injection

wells, and releasing 435 gpm to Marshall's Run. During discuss'gﬁsg\ﬁtg 70875: .

K-8
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gngineers regarding the capacity of Millcreek Township’s sanitary server system,
NUS learned that the proposed 400-450 gpm flow cannot be discharged to any
nearby server. This 576,000 to 648,000 gpd flow rate is greater than the total
system capacity that the Millcreek Township serves. The nearest servers with
sufficient total capacity are more than 2 miles away, in the city of Erie. Even
hers, existing server flows leave insufficient room for the Millcreek Site's
discharge filows. The option to pretreat groundwaters for additional treatment off
site in the POTW is not applicable.

The major contaminants identified in groundwater sampies were volatile organics,
especially 1,2-dichloroethene, and two dissolved metals, iron, and mangansss. The
. relative absence of dissolved toxic metals indicates that they_remain in subsurface
soils and arg not currently migrating into the groundwater. Low levels of other
organics, such as phthalates and isophorone, were reporied for single monitoring
wsalls only. The groundwater treatment will be used to contro! of volatile organics.
Iron and manganese, even though nontoxic and found at appreciable levels in
background sampies, will have to be reduced in concentrations before the
groundwater can be released or injected into the aquifer. Their presence also
would have adverse effects on the treatment components used to remove organics.

The sequence of treatment technologies to be used to remediate the Millcreek Site

groundwater is as follows:

¢ Equalization to eliminate surges in raw groundwater quality.

¢ Precipitation of dissolved iron and manganese using lime or sodium
hydroxide at a pH between 8.0 and 10.0.

¢ Flocculation/sedimentation of suspended matter in a sedimentation basin

or tank. Polymer additions may be used to enhance settling.

e Air stripping of Vvolatile organics, using pack-tower air strippers and

counter-current flow. M?E}&G?QS
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¢ Adsorption of trace metals, residual volatile organics, and other organics,
dsing granular activated carbon columns.

e Separating the treated efflusnts into two discharge flows -- 150 gpm to
aquifer recharge via 5 injection wells, and 435 gpm -— to direct discharge

via Marshall’s Run.

Variations on the basic treatment sequence proposed above are possible. For
example, filtration could be substituted for the flocculation/sedimentation step
prior to air stripping. Biological treatment procsesses could be considered instead
of air stripping for removal of organics. However, in this latter case, air stripping
has definite advantages over the three retained biological. treatment processes
(activated sludge, trickling filters, and rotating biological contactors). The
biological processes are all more effective in controlling a wide range of organic
contaminants, but the Millcreek Site groundwaters contain volatiles only. For this
reason, air stripping, which only treat volatiles, is the more efficient unit process

for organics control.

A simplified groundwater treatment system for use at Millcreek Sits consists of an
oxidation/votatilization basin, wherein dissolved iron and manganese may be
oxidized by brisk mechanical agitation or air sparging. At the same time, volatile
organic corﬁpounds will be driven off to the atmosphere. 8y using theoretical
oxygen consumption rates, with dissolved oxygen in water as the primary oxidant,
and theoretical half-life data for volatile organics under mixing conditions, it is
possible to size the oxidation/volatilization with reasonable retention and mixing
times. Aeratad groundwaters wouid overflow to another onsite basin designed to
provide enough retention time to settie out the ferric and manganic oxide flocs.
Final effluents to Marshall's Run would still contain measurable, but safe,

concentrations of the groundwater contaminants

This treatment sequence requires no chemical addition and less complicated

- treatment components than the air strippers and carbon ads%ﬁiéngré\i?téms
i At

proposed earlier. Similar systems are widely used to aerate and oxidize f

K-10
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manganous compounds found in coal mine drainage. However, these latter systems

usuaily include chemical addition to neutralize acids in the mine drainage, thus

. greatly accelerating the rate at which dissolved iron and manganese will

precipitate.

Even though the simplified treatment approach appears to have advantages, there
are a number of reasons why it should not be considered as an acceptable remedial
alternative.  First, and most serious, thers is no provision for controlling ths
quantity of volatile organics that will be transferred from groundwater to the
ambient atmosphere not only on site, but also in the residential areas immediately
adjacent to the sits in the prevailing downwind dirsction. On an average basis, the
3,540 to 4,715 ug/l of one volatile compound -- 1,2-dichloroethens =~ represents a
potential release of 26.4 to 35.1 pounds per day. The remaining volatile organics
will contribute smaller shares to an average total volatile release rate of 28.3 to
36.0 pounds per day. Moreovér, depending on which groundwater welils are being
pumped at any given”tinﬁe, a potential maximum're!ease of up to 218 pounds per
day is possible. The proximity of residential housing to these releases ensures an
immediate negatxve}wésponse to this practice, even though groundwater effluents

would be of acceptable quality.

The amounts of iron and manganese to be treated are low enough that the
projected conversion to ferric and manganic oxides is supportable, especially since
mechanical aeration or air sparging will replace the dissolved oxygen consumed
during this reaction. Reaction rates will vary with season, but the need for long
control times to volatxlize high concentrations of 1,2- dnchloroethene estimated to

o —
be\3 hours and 20 mmutes, should permit oxidation of metals to proceed to
completion. However, this long mixing time for a large volume of groundwater will

require heavy-duty mechanical mixers or aerators, with an accompanying high
energy cost. To allow at least 3 hours, 20 minutes of contact time, the basin
volume has to be at least 124,000 gallons. This entire volume must be continuously
agitated to provide adequate oxidation and volatilization. Much of the money
saved in eliminating air-stripping and chemical addition will have to be spent in
operating and maintaining the aeration system, typically a high mainte}%&\%@&ﬁ?

K=11
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For the above reasons, the simplified system will not be included in the list of
remedial alternatives under consideration. The uncontrolied release of volatiles to
the atmosphere, while remediating the groundwate[:will have adverse impacts on
the atmospherg}and gcreate unfavorable public reaction to EPA’s efforts. Thae
treatment system iillustrated in Figurs K-4 addresses this problem by contrelling
volatile emissions by means of a confined air stripper with an activated carbon trap

on the exhaust line.

The groundwater treatmen* system will be designated to accommodate a flow rate
of 620 gpm. This allows for some excess capacity to account for minor variations
in expected pumping rates, and to permit treatment of the existing pond waters
and drainage from sludges and sediments in the same treatment plant. When these
waters are brought into the system during the early days of remediation activitias,
other pumping rates may have to be adjusted to keep from grossly excseding
treatment plant capacity., To prevent overioading, Marshall’'s Run effluent release
rates from the treatment plant should not exceed about 1 cfs (450 gpm). Since the
5 injection wells will each handle 30 gpm, 150 gpm of treatment plant effluent can
be injected and 450 gpm discharged, giving a maximum total flow through
treatment of 600 gpm. Refer to Figure K-4 for a diagram of the groundwater
freatment system, and to Appendix M for details on costs.

Treatment duration is difficult to estimate at this time. Dewatering model studies
indicate that groundwater volumes pumped over a 6-month period will provide
sufficient flushing to replace the original plume volume 10 to 12 times. However,
because of model limitations, costs are based on a more conservative pumping

duration of 24 months.
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L1 Hydrologic Evaluation of Landfill Performance

The Hydrologic Evaluation of Landfill Performance (HELP) is a hydrologic modsl
that provides a tool to allow for rapid, economical evaluation of remedial action
alternative designs. The model uses climatologic, scil, and design data to produce
ostimates of water movement across, into, through, and out of a cap and landfiil
To accomplish this, the program maintains a water budget by sestimating the
effects of surface storage (snow) runoff, runoff, Iinfiltration, percolation,
evapotranspiration, soil moisture storage, and lateral drainage. The. model then
estimates the amount of runoff drainage and leachate production that can b‘e

expected from a variety of landfill and cap designs.

Internally, the HELP program has available default climatologic and soil data.
Defauit climatologic data consists of 5 years of daily precipitation, mean monthly
temperatures, mean monthly solar radiation values, leaf area indices, and winter
cover factors for 102 geog‘raphic locations. Default soil data consist of porosity,
field capacity, wilting point, available water capacity, hydraulic conductivity, and
transmissivity for 21 default soil types.

The HELP program has the following design limitation and built~in assumptions:
¢ The landfill can have no more than nine distinct layers.
e Each layer must be identified as either a vertical percolation, lateral
drainage, waste, barrier soil layer, or ‘barrier soil layer with an

impermeable membrane.

e Each layer is homogeneous with respect to all soil properties.

AROGO7 1|
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¢ Vertical percolation layers have hydraulic conductivity high enough to ,
restrict lateral drainage.

¢ The integrity of a synthetic membrane is constant over a period of time.

As noted previously, installation of a properly designed cap system can
significantly reducs the infiltration at the Millcreek Site. Reduced infiltration
rates would result in a reduction in contaminant migration. The HELP program
was used to analyze the effectiveness of the various cap and landfill alternatives.
Table L-1 compares ths estimated runoff, percolation, and drainage from the base

of the cover that can be expected by the different cap and landfill designs.

AROOO712 °
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COMPARISON OF CAP AND LANDFILL ALTERNATIVES
MILLCREEK SITE
(ALL VALUES INCHES/MONTH)

Runoff
Existing Conditions 0
Soil Cover . 198
Cap Closure .227
Onsite Landfill .222
Note: Climatologic data from Cleveland, Ohio

Percolation

4.4160

4.058
.0033
.0028

Drainage from
Base of Cover

0
0
1.788
2.387

ARO0O713
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FRECIFITATION (INCHES) 2,79 2.29 3.40 2.74 2,93 .97
3.20 4.68 3.04 -2.38 2.37 3433
RUNOFF (INCHES) 0.0 0.0 0,199 0.025 0,004 0.001

0.066 0.193 0.010 0.001 0.001 0.210

“4
d

EVAPOTRANSRIRATION 0.807 L.18¢ 2,303 2,847 2.5943
{INCHES) 2.749 3.379 2.489 2.039 1.242

g

=
~ )

FERCOLATION FROM BASE 0.0002 0.0001 4.03595 0.,9638 0,2503 0,2848

OF LANDFILL (INCHES) C0.3148 0.3419 0.6500 0.3126 0.383% 1.3707
DRAINAGE FROM BASE OF 0.0 0.0~ 0.0 0.0 0.0 5.0
LANDGFILL (INCHES) G0 0.0 0.0-- 6.9 0.0 B0
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SOIL COVER
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PRECIFITATION (INCHE3) 2,77 2.29 3,40 2.75 2.9 3,37
3,20 4,58 3.04 2,35 2,77 3,33

RUNQFF (INCHES)D 0.0 Q.0 0,227 0.027 Q.0043 D01
0,048 0,197 0.010  0.001 0.001 0.224

EUAPOTRANSGFIRATION 0.803 1.181 2,287 2+331 2.932 3,237
(INCHES? 2,740 3.594& 2+560 2.018 1.247 0,805

FERCOLATION FROM BRASE Q.0020 0.0017 0.0028 0.0033 0.,0030 0, W
OF COVER (INCHES) 90,0023 0.0024 0.7024 00,0024 0.0025 Q!

FERCOLATION FROM RASE 0.0020 0.0017 9Q.0027 00,0033 02,0030 0.002¢S
ar LANDFILL-(INCHES) 0.002% 00,0024 00,0024 0.002Z4 0.0023 0.002¢
TUR&INAGE FROM BAGSE QF D.511 D,174 1.0%4 1.797 L.374 N,734
COVEFR (LNCHES) 0,538 Q4635 0,003 0,500 0.41% 1,901
URAIHAGE FRIOM TASE OF 0.0 0.0 0.0 0.0 Q.0 )
LAMNOFILL (INCHEZY 0.0 3,0 0.0 O WD i) I
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AVERAGE MONTHLY TOTALS FOR 74 THROUGH 78

AANZJUL FERZAUG MARSSER AFRZ0CT HAY/NOV JUNS/TIEC

—— s o b ot ot Y > by o e > avh webu Gt s e tee e et 1t S me et v e e mmm my abe t oy en ve o

FRECIFITATION (INCHES) 2,77 2.29 3.40 2.74 2.9% 3,357
3.20 4,58 3.04 2,35 2.37 3,33
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¢ & 11 COSTS 194 194 194 194 194 194 194
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. PRESENT WORTH = 62 56 51 46 42 38 35
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M RLEK
water Management System Dewalering

Alternative 5,6,7,8 4 9, @7

nw)
-

amlimanl cring Wells
01 ing
Screen

n<tall Hell Screen

ﬁ_ lack- 8.72 cf/well
Riserv- 6 in.

fnstal) PVC Riser

Pipe Nanileld & Conductor

Liectric Cable

Install & Pull Pumps

Pull Wells

I'Tug Wells

Mot /hemob

fotal

Subcontraclor @ 103 of Sub.

Burden @ 13% of Labor Cost
fabor @ 152 of tabor Cost

Y4

QUANTTTY

35
700
140
350
305
140
%0
1000
2000
35
35
175

Cost

Fatervial @ 5% of Material Cost

Tetal Divect Costs (10C)
Indivects
Protit ® 102 ot TDC

Total
Horting Level: D-.15

75% of tabor T0C

Health & Safely Monitoring @ .10

Total Field Cost (1FC)
{ontingency @ 203 of 1FC
Engineer ing @ 10X of TFC

CAPLTAL COS) TS PAGE

R}
L
te
LF
LF
1)
Lf
LF
En
€A
CF

DIRLCT UNIT PRICE

MATERIALS  LABOR
$40.00 {total wnit §)
$8.00 {total unit §
$5.00 (total unit §)

$8.00 (total unit §
$4.00 (total unit §
$10.00 (total unit §
$6.00 {tota) unit §
$700.00 (total unit §

$5.00 (total unit §
$30.00 (total unit §
$5000.00 (total unit §

DIRECY URIT COST 1TEM
R bt B L pIRELt
suB. MATERIALS LABOR EQUIPMENT cost COMMLNTS
35 wells @ 20 ea.
28000 20000 Two stormwater ponds
1120 1120 wil} be constructed
1750 1750 at a time. Therefore,
1220 1220 some material will be
1120 1120 used twice.
1400 1400
10000 . 10000
12000 ! 12000
24500 24500
175 17%
. 5250 5250
5000 5000
91535 0 0 0 91535
9154 9154
0 ()
0 0
0 0
100689 0 0 0 100682
0 0
10069
100689 ! 0 0 0 110757
0
11076
121833
24367
; 12183
| ' 158383

——
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G SI1P< MILLCREEK **PRESENT WORTH ANALYSISH#+*
A ATIVE NO.:19
15987 . ) . .
e %7 (0¥ A (D wihiout K. Y¢ wedintson)
R COST/YEAR COST OCCURS (3000's)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 1
% 1. CAPITAL COSTS 14224
2. 0 & M COSTS — 187 .
3. ANNUAL COSTS 14224 187 187 187 187 187 187 187 187 187 187 187
4. ANNUAL DISCOUNT RATE=10% 1 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467 0.424 0.386 0.35
PRESENT WORTH = 14224 170 154 140 128 116 105 96 871 79 72 65
12 13 14 15 16 7 18 19 20 21 22 23
0 & M COSTS 187 187 187 187 187 107 187 187 187 187 187 187
ANNUAL DISCOUNT RATE=10% 0.319 0.29 0.263 0.239 0.218 0.198 0.18 0.164 0.149 0.135 0.123 0.112
: PRESENT WORTH = 60 54 49 13 [} kY 3 3 28 25 23 21
24 25 2 ) 28 29 30 TOTAL
- PRESENT
0 & M COSTS 187 187 187 187 187 187 187
ANNUAL DISCOUNT RATE=10% 0.101 0.092 0.084 0.076 0.069 0.063 0.057
PRESENT WORTH = 19 7 16 14 13 12 1



<o)

Q)TE: MILLCREEK

MLTERNATIVE NO.: 1.

*A*PRESENT WORTH ANALYSIS***

N0 (ovst (DS wrin A w. vormtd il

COST/YEAR COST OCCURS (3000's)
COST COMPONENT 0 1 2 3 4 5 6 7 8 9 10 11
1. CAPITAL COSTS 16562
2. 0 & M COSTS -—- 611 ‘
3. ANNUAL COSTS 16562 611 611 187 187 187 187 187 187 187 187 187
4. ANNUAL DISCOUNT RATE=10% 1 0.909 0.826 0.751 0.683 0.621 0.564 0.513 0.467 0.424 0.386 0.35
PRESENT NORTH = 16562 555 505 140 128 116 105 96 87 79 72 65
12 13 14 15 16 17 18 19 20 21 22 23
0 & M COSTS 187 187 187 187 187 187 187 187 187 187 187 187
ANKUAL DISCOUNT RATE=10% 0.319 0.29 0.263 0.239 0.218 0.198 0.18 0.164 0.149 0.135 0.123 0.112
: PRESENT WORTH = 60 54 49 45 41 37 kL) '3 28 25 23 21
24 25 26 27 28 29 30 TOTAL
PRESENT
0 & M COSTS 187 187 187 187 187 187 187 WORTH
ANNUAL DISCOUNT RATE=10% 0.101 0.092 0.084 0.076 0.069 0.063 0.057 (000's)
17 16 14 13 12 11 19060

PRESENT WORTH = 19

AR00GOgs |




[ S [ U — ' . -
N Cadii A Jw,‘\.',\'-. v

SUMMARY OF SEZNSITIVITY ANALYSIS
(&

SENSITIVITY FASTOR EXAMINID RESULTS

L

AN
S i L L)

o8T BASILINE

——m

FASTOR - 08T LOW H‘w
SAPITAL CO5TS (S$: 14224 ‘,075 ‘ 17247 . ‘

PRESENT WORTH ($): l592§'[ IMC}A (2030
- 1§7 [187 1187
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Low | HiGH
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MILLCREEK
Annual Operating Costs STORMWATER MANAGEMENT

A1l Alternatives . SYSTEMS

Fe e v e e vie v e v v o vk 3o v v v e e v v vl v e e v v e v v ke vk e e e v v 3k e v e e v v v v v e e e v e v e e v e e vk o 9k e e e e v de de s de e sk de e e sk e de s e dedede i

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR

T e e e de e Fe Je e o e v Jo de e v e e e v e e v e v e de de v v e v e e e v v e v e e e e e v e v e e e e de de v e T de e s v g v e v de ke g de de de s e e e ke e e de ke de e ke ke

0 & M COSTS * * * *
1. Operating Labor * * * * 1-30
a. * * * *
b. * * * *
c. * * * %*
e e e e v e Je e g e v v v e e s T o e e e e o e e e e e e Fe e e s v e e e e de e e de de e e vk e de 3 v o 3 % e v e e e e v de sk e ke v e vk I 9 e e e e e v e de s e e ok v e e
2. Maintenance, Matl's * * CLEAN BASINS * *
and labor * * 2 MEN @ 30/HR * *
a. Labor * $2880.00 * 24 HR. EA., 2X1YR * Annual * 1-30
* * (2)(30)(24)(2) * *
b. * . * * *
koo g v e sl v g vl Sl e e 0 T T e e vie sk e vk vl e 3 vl e e vk v s e v s e vl ke ol e e sk e vie vl e vie vk v vl vl sl e vl e s sle e ol v e vle v e e v e e e e e v e e vk e o e e de e de e de e ok
3. Auxiliary Materials * * Assume replacement * *
and Labor * * of 1% of topsoil * *
a. Equipment * $2000.00 * $2000 * Annual * 1-30
. * * * . %*
c. * . * * *
e e e T Je e e o g e e o e o ke e e e e v vl e I e e v e e e e e v e e e Fe e v e v e e e e e v e v do 7 e e e e e % Je e e de e de e de de e e e v sk v e e e de de de e dededede
4. Purchased Services * * * *
a. Equipment * $1000.00 * *  Annual * 1-30
. * * % *
c. ) * ) %* %*
Fo oo e e e e e % de Je do K de de 3 Yo g o o oo e e de de I e g de dede do Je de Yo e o e o e e de do de de do Jo e e e e e e e e de de de do Yo do e e e Yo de de do Jo de d do de de dedo g dode ke Jode ke
5. Disposal * * * *
a. * $3500.00  * Dispose of sediments * *
b‘ * * %* %*
* * . * *
Yo e e e v Je s e 3 Je e e e T v Y o e e v e v Ferde e e e 7 die e e v v e v v e s s e e e e e g v e s e de e e e e e vl e e v e de e sk e e b e e e e e v e de ke dede de vk e ke ke ek
6. Administration * $1000.00 * *  Annual * 1-30
* * * *
e e e e v v v s e e e e e e v e e de e de e de e 9 de de v do e de e de e de de e e e e e de e ok e s e d de e do v do e de e de do e de de e de de de de s de s de dede de g e e dede s e e de e ek
7. Insurances, Taxes * * * *
Licenses * * * *
a. %* * * *
b. * * * *
c. %* * * *
e e o de e Je e v e e 3 e v e de do e do e de e e de de do de de de de Fe de e de e de dede de s de e dode de ke de sk e dede de ke b e dede e de ke dede dede dedede e dedk de ke ek ke ke de sk ek ek ek
8. Maintenance and * * * Annual * 1-30
Contigency Costs * * * *
e e e e do v e e e v sl v she e e e vk ke s e e gl v e v e v e e e e o v e e v e e s ke v e sk 3 ke de ke de e de e de e e de e de e dede de s dede de e de s de sk do e e e e dede de e deok ke ok
9. Other * $1000.00 * *  Annual  * 1-30
e e e e Je de e e e e e o e e e s e e s s s e s e e T e e e e e e e e e e de de de de de de de e de e de e de de de de de dedede de g de dode v dede dede % e de Yo de o de e e e e e de dede e
ANNUALIZED CAPITAL * * *  Annual * 1-30
COoST * $11380.00 * * *

e e e e T e e e o e e e e e e e de de de g de de de de de e Yo de de g dede s de g o o de s de v dodede e de s deve e e de de e de e e de e de e de e ke o ek dede e de ke ke ke ke dedek

TUNIIIY0 AR00086S

B % tw oa _

. .



.

MILLCREEK
Annual Operating Costs
A1l Alternatives
MONITORING & ANALYSIS

e e e e e e de do o e o e e Je de J e de o o e e e de e v v v 3 sk e e e e o e e e Y e e I de e v v v e s e de e d e e e e e e e e e de vk e e Y Yo e e ok v e de e dede e e de e de ek

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR

e e e e o Yo v e e e e e de e Jo e e e e vk e e v v e e e v 3 v 3 2 e e v e e e e e e e e e s v de e e e e e e e e o e e e v v de e v e e Yo e e e v ke e e e de dedede v de e ok

0 & M COSTS * * QUARTERLY INSPECTION * *
1. Operating Labor * $5760.00  * 2 Men @ $30/hr * Annual * 1-30

a. Samp]ing * * 24 hrs. ea. , 4xlyr * *

* * (2)(30)(24)(4) * *
************************************************************************************
2. Maintenance, Matl's * * * *

and labor * * * *

a. Equipment * §$1000.00 * * Annual * 1-30

* * * %

b. * .- * * *

% e e e e v e e v e e e e e e e Ao e de e e v e v e s S e e e v s g e v o v e e e e e v de e e e e e e e e e e gl e e s v v de v e v de e de de e e v o de sk e e de s de de e ke de ke
3. Auxiliary Materials * * * *
and Labor * * * *

a. * * %* . %*

* * * ' *

b. * * * %

Yo e e e e do e e de 3 e de Je e de de Je o e Je do e Je e e de e Je Je g e e e de e v e v v v e e de I e e Yo o do e e e v g e v e e e e de e v e de e e dede de do dede de de de de de de de de de v
4. Purchased Services * * 35 Monitroing Wells * *

a. Lab Analysis * $140000.00 * Quarter $1000/sample * *

* * 35(1000)(4) *  Annual * 1-30

* $12000.00 * 3 Surface Water * *

* * Quarter $1000/sample * *

b. * * 3 (1000)(4) * *
************************************************************************************
5. Disposal * * * *

a. * * * %*

b. * * * %*

% * * *

Fode ok Je de g Jo do o Fode e o e do e e e o de de de Jede e o e o e s de de e de Jede Jo dode e Je e o Fe de de B Je de e e e e e o o o e e de de e do e e e e de e de de e o o e e dode hede ke de ke
6. Administration * * * *

* * * *

e e e e e e e e g o Jo e do v de o e e o e e de de dedodede o Jer e de e e de e dede de de do de e e e do Fo de de de do do do o Fo e do e e de de dodo do e e e et de g e de g dede dehede de ke ke ke do ke
7. Insurances, Taxes * * * *

Licenses * * * *

a. * * * *

b. * * %* *

c. %* * * %*
KEEEKEEAEEEEREETEERRALKREEAKEEKAEEKEERREKAKATRAEREREEXRETAERAEEEEXRRERARR AR AT ERRRRNRK
8. Maintenance and * * * *

Contigency Costs  * * * *
************************************************************************************
9. Other * * * *

e e e oo de Je e Je-de Je Je Je v J de e o Je de de e e de dede de de de de e e do de Je e dede de de de Fe e dedode de e e de o do de g e e v Je e Jo Jo do I e Fe e Jode e Jo de de e de Jo JoJo de de de Jede de
ANNUALIZED CAPITAL * * * *
COST * $158760.00 * ' *"  Annual * 1-30

T e e e e Fe Je e de e de e e e e o Je Je e d e e o e de e de de de e de e de de e de e e d o de e de e Je e Je e de e de e de de v do v e de v e dede de e g e de e dede do e de ke sk de e de dede ke

(paJ)
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MILLCREEK
Annual Operating Costs . PARTIAL CAPPING OPTIONS
Alternatives 3&4

v e e e v e Fe Fe v e de de de Yo e e v o e de Je de v e e e e v e e e e e 3o T e o v Fe Fe I Fe e de e e e d v e e de e e e do g e e de v e e e de Fe d e do Fe e o v de Fe de I v v e dede de

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR

e s e s Fe e Je e Je Je de o Je Je Yo Je e Jo Je e de de e ve g Je e e de e v Yo v Y de v Je e e Fe v o de e v do e v de v v de e de e v e de v e e e e e e de e de de do s de v de de e de de g dede ek

0 & M COSTS * * * *
1. Operating Labor * * * * 1-30
a. %* * %* J
b. * %* * %*
c. * * * *
e e o e e e e e 3 e e e e I v e e v e e e e e e v v e de o ke e T e e e s e vl de e Yo v v o e e T 7 de e e v e e e v e e o e e e 3 e v v e e e e e S v sk e e de v de de e e de ok
2. Maintenance, Matl's * * 2 men @ $30/hr * *
and labor * * 24 hrs ea., 4xlyr * . *
a. Labor * $5760.00  * (2)(30)(24)(4) *  Annual * 1-30
* R —ew * *
b. Material * $1000.00 * Fencing & Reveg. * *
e e o e v e v e v v S e i s e v e e e e e e e e v e e v vk v e e e e e e e 9 v e e e e e g e v vl e e ke e sl s vk e ke 3 e e e e e v e de e e e e ke e de e de e e sk de de dede de ok
3. Auxiliary Materials * * Assume replacement * *
and Labor * * of 1% of topsoil * *
a.Materials * $1400.00  * $1400 *  Annual  * 1-30
b. * * * . *
c. * . %* * *
Fo e e e P e e v vk o e e e e v e e 3 e v e A e Yo I Fe v e de s e v e Fo e de I de de e e de de e de e e v e de de e de v de e e 3k e e e e e e o 3 e o vk e e e o e e e e de de de e e de ok
4. Purchased Services * * * *
a. Equipment * $1000.00 * *  Annual * 1-30
b. . * %* * *
c. * * * *
e o e e K¢ Je de Je de Je Je Je Je de Jo e o de Je o e o e Je de de Je Je Jo do Jo do o e de e e e e v de de de do I e de de Yo o v e e e e e e v e Fe de de e de e vk de Fo de e de do e e de e de de ek dede ke ke
5. Disposal * * * *
a. * * * %*
b. * %* %* *
* * * %*
o de o o e e e Je e e e T Je S e I e o I Je Je Jede e e de de Je de g de e v de e de o e v Yo e Je e g de Je 5 Je Jo 9 e e e e o e e e e e de Yo do de e o e e e de e e de o e e de de dedo de dede
6. Administration * $1000.00 * *  Annual * 1-30
%* %* * *
de v de do vk e e Je de Je Je Je e de e de Fe Je I Je e de s e de de Je Fe Je Jede de Je de Jo e Je Jo Jo v e e Fe e e de Je Jo do Je do Je Yo e e e e e e de e Je de 3 Je de de Jo e o o Yo Je e e o e de de de de dede ke
7. Insurances, Taxes * * * *
Licenses * * * *
a. * * * *
b. %* * * *
c. %* * ) *
e e e o s e e Je e Jo e e Je e Fe e v e e e e e de e sk e e e e o s e e e e o e e e o e e de Jo dede e e de de de e de de dede de dede dedededede dedededededededede e de ke ke dok ek ko d
8. Maintenance and * $1000.00 * *  Annual * 1-30
Contigency Costs  * * * *
e o de e de Je e e e de e e de Je Je e e Je de e e v e e v Je e e e Fe de Je Y de e de de e de e o o e e de e v de v e e e de e e de e e e v v e e de e e e e % e de de e v e e e de o de ke de de ke
9. Other * * * *
e oo de s v e e e o de o v de de e 9 de de s e de e e e e e e e e e T e e v de e e o de v e ke de e de e o vk de e de v e e e de de dedede e de de e de e de dede e de ke e e de e dede ok ek
ANNUALIZED CAPITAL * * *  Annual * 1-30
cosT * $11160.00 * * *

e de e e e Jo e Je de de g de g e e do e do e de o do e e e e de de de e 9o Te de v e e v d v de s o s e e e de e do v de e e o e e o de e g de e dode e e o e o e o e de de e do e dede dedekede e

(paJ)

TYNIII1Y0
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MILLCREEK
Annual Operating Costs - FULL CAPPING OPTIONS
Alternatives 5,6,7,8,9 & 10

e g g v g s e e e T 3k T e e e e T de g e v e v e e e doe e e e e v e e e v de e v e v e v e Fe v e e e e e e e e e e e Fe e e Yo e e e de e e e e e de e sk de v s e ke e de e dede ke

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * YEAR

e e e e e o o e v e e Je e e e o e v v e Ik v 3 e v e e I e e e 2k e sk e e v e e e e e ke e e v e e g e e e e v v v e e e e e de e e e e o de vk e e e e de e e de e e de e dede e

0 & M COSTS * * * *
1. Operating Labor * * * * 1-30
a. * * * *
b. * * * %*
c. * * * *
Fo v e e % Je de e e o e v de e e e e e Je o o o e e P e e o o e e e e e o Fe e e e e e e o e de e 3 v e v e o v e e e e e e de e de e de de v de s e e e de de e ke dededede e sk de ke
2. Maintenance, Matl's * * 2 men @ $30/hr * *
and labor * * 40 hrs ea. @ 4xlyr * *
a. Labor * $9600.00 * (2)(30)(40)(4) * Annual * 1-30
* K mnmecnvecsccccennasces X *
b. Material * $1000.00  * Fencing & Reveg. * *
e e g de e Je e Yo e v v e o o e s Jo e e e e v e e e de e v e o e e de o e e e e s g T e e ke e s sk e e e-de e e e e de e e e e e sl v e o e e v e e Yo de e e v v de o de de e de ke
3. Auxiliary Materials * * Assume replacement * *
and Labor * * of 1% of topsoil * *
a.Materials * $3250.00  * $3250 *  Annual * 1-30
b. * * * : *
c. * * * *
e e Je o e e e e e Yo e Y e e e e de e I e e o e e e v de e v e ke Jo de e Yo e e e d v e Je v e e e de Y do v I e de e de de e dede dodedede e dede de e de e dede dedede do v dede e de ke ek
4. Purchased Services * * * *
a. Equipment - * $1000.00 * *  Annual * 1-30
. * * * *
c. * * * *
e e e e e e e o e e e e e e o e e e e e de e e e de e Je de de o Fe e e e e de e de e de e e e e e g de Je e Je Jo de JoFe e Je Yo e do e Jo e de de Jode v de de Je de e Je de de e de e dodede de ke
5. Disposal * * * *
a. %* * * *
b. * %* * *
* * * %*
e dodedededodede de do gk de e de de e e dede e ke ke ke k ke ke ke k ke ke k ke kkkkhkkhkhdhdk ki kdiki ki ki ik kd ki ik dkddkdkkkkikkikdkkk
6. Administration * $1000.00 * *  Annual * 1-30
* * * *
e de e Je e Je e e e de de e ok Jo e I o g e e e v e o e e e-de de g e de o3k e e e de de vk e de e e de v e e o e e e e de s e v ke e de e vk e e ke de e de de de s e s de sk e dede e dede e
7. Insurances, Taxes * * * *
Licenses * ' * * *
a. * %* %* *
b. * * * *
c. * * %* %*
T e e e de de e e e e e e e dede e o e do e de de Jede Jo e de e do o de e dede e dode de Je de e v e de e de e o e e de v e de de dodede dede dededede dededededededede ek ke ke ke de ke dkedek
8. Maintenance and * $1000.00 * *  Annual  * 1-30
Contigency Costs  * * * *
s Fe g Je e de Jo T 90 Fo Fe sk I v o v oo e e de e e e I e e de oo e oo e e e e de e e s Je e e e de e Je o Yo de g de e e de Je e e o de dedo de do de e e do do e dode de e de de e de de e ke
9. Other * * * . *
Yoo Je e Jode e de Jede e Jo Jo sk Jo o e e Je de Je e de de e de de e Je Jo e de e do v de do o e e v do e de dede de Yo e Fe o do de de do o e de de e de Jo do de de o dode e de de o e e de Fe-do de e de de dode ke
ANNUALIZED CAPITAL * * *  Annual  * 1-30
COST * $16850.00 * * *

e e e e e e e s e e e o e e e e e e e e e she e e s e e e e T e e e e e s e e e e e e Je e ke e s e e e e s s ke o e e e e e e e s de v e e e de g de e de e e dede do de e e de ek
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MILLCREEK
Annual Operating Costs GROUNDWATER TREATMENTT
: SYSTEM

T e s g v e s e s v T de 22 v e e e e e de e e Je e v e v e vl v v vk vk v % i v v 9 e v e vl e ol e v sk e e e e e vk e e e v e e v v % 9 e e e v e e de v g v sk e de de de vo e e v de ok

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * VYEAR

e e e e v e v e e v e e v e % % v e Yo e v % o T de v v vk v e v vk e e ke v 7 e e e v e v o Yo v e e v e T % e v v e v e e v e 3 e e s e sk Sk v v e g e e de de de e de de ek de vk

0 & M COSTS * * OPERATOR * *
1. Operating Labor * * 24 hr/7 day wk * Annual * 1-2
a. Labor * $300000.00 * * *
b. * * * v
c. * * * *
Je v e v de v v I e e e de ke v ke v v v s v e s e e ke o e v e e e e e e T e e vl s v e v e e e e e e e e e v v v e e e e s e ke e v g e e e e e e Yo e e o e e v S de s de de dede ke
2. Maintenance, Matl's * * * *
and labor * * * *
a. Electric * $22100.00 * (33.6 Kw)x24x365x.075 * Annual * 1-2
* * % *
b. Materials * $52200.00 * * *
Fe e e o e e Je Fe e J Jo e de do e do e o e v e e e dodededode e e e de ke ke de e ke ke de ke dededede ke ke ke de ke dede ke e dedk ke k de ek ke ke ko kk kdkk ke kdhkkkkh ki kkk
3. Auxiliary Materials * , * * *
and Labor * * * *
a. Materials * $19200.00 * Polymer * Annual * 1-2
b. * $6200.00  * Lime * *
c. * $21900.00 * Carbon * *
T o e s e e e e e v o S e v v e e s e e e e e v e v e e e e v v e s e e e e e v e e v e e e v e e e e e e o v e v e v e e v e vk e e e e v e de e s v e v e v e e dede de ok
4. Purchased Services * * * *
a. %* * * *
b. * * * *
C. * * * *
e e e v F e vl e v vl ke v e e i e e s vl e vk sk T ke e v sk vl v e e vk e s e e e v Je e v v e vk v sl e v v ke e v e vk e e v e e v de e sk e e sk e e de e v de de ke e de de s de de de s e ok
5. Disposal * * * *
a. * * * *
b. * * * %*
%* * * %*
S Je I v e e e o e e e e e e e Je Je e Fe Je e e Ve v e Jo T Jo e Je e Je do Je o Fe o Je o de Je e Je Je Je e de de de Je Je e Je do e Je de de e e e do e I v do e e v e de de e de e de e dode e de e de ke
6. Administration * $1000.00 * * Annual * 1.2
* * * *
e e e e e Jo 3 e e Je e e e v de de v e e de e Je e Je e de e do e do de de de vk e e e de v de v dede g de de de do e de ek dedededede ke dededede ke de e e dededo dedede dedededede ek ke de ko k
7. Insurances, Taxes * * * *
Licenses * * * *
a. %* % * *
b. %* %* * *
c. * %* * %
e e e g Fe e e e o e de do o e do s de e o e e o dedo e de s e e e dede de de o de de e do de e deve de dede dede de dededr dede e de dedede dede e ek de e de e de e dr e e e ek ek e dede e
8. Maintenance-and  * $1000.00 * * Annual * 1-2
Contigency Costs  * * * *
e e e de o s s e do 9 v e 3 e v o Je Je o de v de vk de e de e g e de e sk e Jo 3 e de e g vl e de e e sk e de s de de de de e sk de e dede de e de s de e e dedode e e dodede sk dede e e e dede ke de e
9. Other * * * B *
e e dede s sk s e o g e e e g o e e do g de e e I g g e g e g g de e v e dede e de e dede e e d e de de de ke dede de s ok dede de dededede e de ke e de e de e ke dede e e dededede dede e de e
ANNUALIZED CAPITAL * * * *
cosT * $423600.00 * * Annual * 1-2

e e e de o e o Je e e 3o T de e e e o e de e v e o s e o s e e e v e v 2k 3 v v e e e I e e e e e d e e e e e e o o v g e e de e 3k e de de vk de de ke sk do ok e de e de ek dede e de ke
(paJ)
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MILLCREEK
Annual Operating Costs LEACHATE COLLECTION
‘ SYSTEM

Je e J d s s T v e e v % e s e v e o Y T e e e e I v v v e v e e e e o e e e e v o e e e e e T v e e e e % T e v v e e e % e vl e e Yo de e e v g v v v g % vk e e e e e ook

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * VYEAR

e e g e ke Je e e e e e e Fe sk e e vk v Fe e e e vk e e e v e e de v sk e e sl e v v Je e vl Fe e e vl e S e e e de e I v e v e de e 7o e e e e e e e de e e s dedede ke de de de ke de e ke de ke

0 & M COSTS * * QUARTERLY INSPECTION * *
1. Operating Labor * $1920.00 * 2 Men @ $30/hr * Annual * 1-30
a. Labor * * 8 hrs, ea. , 4xlyr * *
b. " * (2)(30)(8)(4) * *
c. * * * *
e Yo e e ke e de e e e e e e e e ke e de e e de e e e e e e e e e e e e e de de de e e e e e de ke e de dede de e e e e e Yo e e de do e ve e dede de e e de de dede dedede dedede dede ke e ek
2. Maintenance, Matl's * * 2 men @ $30/hr * *
and labor * * 8 hrs. ea.; 4xlyr * *
a. Labor * $1920.00  * (2)(30)(8)(4) * Annual * 1-30
* * * *
b. Material * - * 0.5% of M+L Costs * *
Jo e e e e e e Je e sho Jo e Je e e e e s e e e e Je e Jo Je JeJo e Fe Je Je e e Je Je e o de e e Yo e de Je e e do de e de o e de Jo e e e deFe e de e Je e e Je e Je de S e de e do Jode e dededededo
3. Auxiliary Materials * * * *
and Labor * * S *
a. Equip. * $1000.00 * Experience * Annual * 1-30
. * * * *
c. * . * * *
e Yo e e e e Je e e e Jo Je de de Je e e e e e e e e e I Je e e e e e v e e e e e e e e e e e e de e Je e e e e e e e de e e e e e de e e de e s e e e e 9 e do e do de de e de de dede e
4. Purchased Services * * * *
a. * Y * *
b. * % * %
c. %* * %* *
oo e e e e Je Je Je do Jo Je Je g Je o o e e e o e e Je Je o e e de e e de de de e Je de de do do o e e e Jo de Je I de e Jo e e e e e e e Je Je Je Je o Je e de d do o e e e o de ke e de de de de dedodede
5. Disposal * * * *
a. * * * *
b. * * * *
* * * *
e e de e e de e e de e e e de e do o 3 e de e e s e e e de e de e e o ke de e do e dede dede et e e de e e A e s dede s s de e s de de dede e dede s s e e de e de e e e dedede e de o
6. Administration * $1000.00 * * Annual * 1-30
* * * *
e e o do sk o e o e de de de e e e e e e Je e de Jo e e de de e e e e de e de e e e e de e do e e e de T de e de Je de e de e e o e o oo v e dede de e o de de dede do e dode dededede dededededede ke
7. Insurances, Taxes * * * *
Licenses * * * *
a. * * %* %*
b. * * %* *
c. * % * *
e e e e e e Jo o e Je Jo v e e Jo v Je I e de de de e e v o de e e Je e de e e v do e de de do s Je de e e o Jo ve de Jo o do v de de Je Jo e e de e do de e do Jo Je e e e de e de e Jo Jo de do do de e de de ke
8. Maintenance and * $1000.00 * * Annual * 1-30
Contigency Costs * * * *
o e Jede o e e e e o e e Jo e o de e e e e do e Je e e Je de e de v Yo de e de e do o g o de e Jo Je de e g e Je e Je e e o de e e do e e e o do do e e de e de e de e Yo e de e de Je e dode dede ke
9. Other * * * - *
e e o s de o e Je de e e JeJe e do Je e e e e de o e Je Jo e de e e Jede e o Je Je I e e e e de e e o de g de e Je de de Je e e e e e e e Je e e de e de e e e Jo e o Je Je e do e dedede dedede
ANNUALIZED CAPITAL * * * *
COST * $6840.00 * * *

e de e I e Fedo Fe Jode do Je d e Je e e e e e e de e g de 3o v e Fe e g e de e e g e de o 3 do g de v s e de e de e de e de e de e e e de de do e de T Fe e de e e de g e e ke e e de e de ke dedo ke
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MILLCREEK
Annual Operating Costs SURFACE WATER TREATMENT
SYSTEM

e v e vk e vk e v s v e v o v e e e v v vk e e e s sl s e e ke e e e e v e e e i ke e 9k e ke e e e vk e e s e S e ke s vl T e ok v e e 9k v ke v vke e e sk e e e e e e e de v de ok

COST COMPONENT * ESTIMATE ($) * BASIS OF ESTIMATE * FREQUENCY * VYEAR

e e de e e v e e J e e T de e Je e de e e s de e s v e v de e de v do vk do vk de vk Fe e e g e 3 Fo T de o e e e v g e e e sk e s e sk vl e e e v e sk vk o % e Yo e v v e e ok e e de sk o

0 & M COSTS * * OPERATOR * *
1. Operating Labor * * 24 hr/day; 60 days * Annual * 0

a. Labor * $25000.00 * * *

b. * * %* *

c. * * % *

e e g e Je vk e o e e e v e e e vhe v e s v e e sk e e e e v e e e ke e s e v sl e e v ke e ke s e e e e e v e v v sle v vie e e v e vk dle e e e e e e s e e 5 e e e e e e e de e e
2. Maintenance, Matl's * * * *
and labor * * * *
a. Electric * $140.00  * (1.3 Kw)x24x60x.075 * Annual * 0
* %* * %*

b. Materials * $300.00 * * *

T e e e e e e e v o do o e e e e e e e Je e Je de de e v de e Yo s Je de de de de de de R e de v e vk e e v e e ke % e e v v e v e e e e e o e vk e de e e dede e de de de e de de se e de e de ok
3. Auxiliary Materials * * * *
and Labor * * * *

a. Materials * $130.00  * Polymer * Annual * 0

b. * %* * . )

c. * $200.00 * Caustic Soda * *

e e s de e e e Je e o e o de v e e e e e o Jo v e do v e de e e do e do e e Je ke e de e v de de e v de de g e de o e do dede dode de s e dede et dode e dodo e de de dede dede de o dedede e ek
4. Purchased Services * * * *

a. POTW : * $3000.00  * Cost to discharge * *

b. * * into POTW. * *

c. * * * *

e e v e e e e de e o e Yo e de Je de e de 3 e do v e s e e e do e e e vl e ke e e e Je v e e e de e e de e e e e de e de do Je e e de e de e de de g e e e e e e Jo v e v de v v de g v v e o
5. Disposal * * * *
a. * * * *
b. %* * * *
%* * * *
Fe e v e o e e o e e e e v e e Je o e e Je e e s de e de de e e Je e e ve vl vhe v de e v s e e v v e v e e e v s sk e v v e e ke v de Yo e v Yo e e do e dede de e de vk de e dede de e de ek
6. Administration * $1000.00 * * Annual *0
* * * *
Fe e e de e de o s e de o o v e e e e e e e e e e e e Jod e e de e do e de v Je Je s de S e e e e de e de e e dede e Je Je o Je Fe e dede o d oo do e Jo Yo do e o de e de e e e do e dede de ok
7. Insurances, Taxes * * * *

Licenses * * * *

a. * %* * *

b. * %* * *

c. %* * * *
dedededededededodddod ki dddeddedodededdeddedridodededeode dededededed dededdedede dededede v dede ddede e de e dedede sk de e o g dedede e de ke vede e de de e ke ik
8. Maintenance and * $1000.00 * * Annual *0

Contigency Costs  * * * *

Yo e e s e e e e e v e v e 3 e 3 e 3 v e e e e ke e de e sk e v g o e v e v de g e ke e e v de e sl e e e de e e e e e e e e e e e dede v e Yo de de o de e e dede de e dede dodedede ke
9. Other * * * *
e de o s Jede e de Fe vk e v i o e Je e e v % e de e e e e e e de e o o T de e e e o ke e T e de e e e e de e e dede e e dede dede dedede dede de e de dedke dede de ke de e dodedo ke dedede ke de
ANNUALIZED CAPITAL * . * * *
CosT * $30770.00 * * Annual * 0

e s e v e e v v e e v sk P v 3 v v v T e o v e e v o 2 3 sk e 9 vk e e e s o vk e s g e v e ok ok e ok e s s e s e g s g v e S sk e e s s de sk b s s e e de e s ek e b ok e ok
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PRELIMINARY EXPOSURE ASSESSMENT SUPPORT

The action-levels or criteria that were developed as described in Section 12.8 were
applied to the site data to arrive at a volume of contaminated soil/fill that would be
excavated, isolated, and capped on site to remediate the site. Because of the lack
of analytical data available on the waestern portion of the site, a range of volumes
to be excavated was dsveloped to present a best-case/worst-case scgnario for

Alternative 11.

To provide a data base to carry out the volume calculations, the following

assumptions were made:

* The sample data identify contamination only at the sample points

(best-case).

¢« The sample data are representative of a larger area of the site

(worst-cass).

Using these assumptions, the low and high volumes of soil/fill material to be
excavated were calculated along with the associated costs. The actual voiumes
and costs should fall within this range. Tabie N-1 presents the voiume calculations
for the best- and worst~case scenarios. The corresponding costs can be found in

Saction 14.0 and Appendix M. .

Figure 12-8 represents the best-case scenario. The isolated incidences of
contamination (contamination found at specific sample locations) will be excavated
and consolidated on site prior to capping with a RCRA-approved cap.

The worst-case scenario involves excavating the entire western portion of the site.
The material will be disposed of on site and covered with a RCRA-approved cap.
As identified in Section 12.0, there is insufficient information concerning the
extent of contamination in the waeastern portion of the site. Further sampling and

AR000873
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(red) DRAFT

analysis may be required to give a more accurate estimate of the volume of

material to actually be excavated.

Construction activities for each of these scenarios will be similar, except for the

volume to be excavated and the area to be capped.

N-2
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