Tabie 4 - Alternative 2 - Monitored Natural Attenuation and Institutional

Controls
Capital Costs Units Cost/Unit rNumber of Units Cost Comments
Hydrogeological In g 1s (to determine fate of plume) :
Monitoring Wells . per well $30,000 . 0 .. 8300000 . : . o
Modeling and other Consulting Fees lumpsum 8200000 . 1 . . LS200000

. . Sub-Total
Infrastructure
Monitoring Wells
_..Contingencies
Consulting/Engineering Fees for Monitoring Wells
Monitoring Wells
.....ModelingiOther Analysis
... Contingencies S
Sub-Totat

Access (including Jand owner fees, legai fees, insurance)

_perwell .
. . Soumpsum o
LoSubsTotal L

.. lumpsum
. Mumpsum o

.. Jump sum  {

0%

- 12%: A

L30%

8200000 o

. $500,000

$300000_

$36,000 Additional to wells installed for investigations
$20,000 :

e S18800.
$72,800

Access/Legal Fees .. lump sum L ..8100000
....Monitoring Wells .. jper well 20 .5200000
Contingencies lump sum 1 $100,000
. Sub-Total . $400000
Total Capital Costs $1,362,800
Operation and Maintenance Costs LUniB I Unit Cost [ Units/Year Number of Years L Cost Comments
Reporting : per year SZ0,000% 1 40 $800,000: Assume Quarterly Reports
_ Well Maintenance S _peryear . 520000 1. 4 . se0go0
Groundwater Sampling perwell - S150§ 90 40 $540,000: See Supporting Calculations - A
Analytical (Nat, Atten. Parameters) per sample : $175: 40 R
Analytical (Nat. Atten, Parameters) per sample s17sl 20 39
...... Analytical (1,4-dioxane) . persample . . ...$250 .90 A 39000
..Pall Staft peryear ;. $56,000 1 .30
Contingencies lump sum 10% 40 $470,350
Total Op and Mai Cost $5,173,850
Post Closure Costs Cost/Unit Number of Units Cost [ Comments
Plugging of Monitoring Wells . well s1000 20 $20000 oo e
Technical/Professional Services lump sum 30% 1 $6,000
_ Contingencies o lumpsum 0 30% o1 J86.000 e e
Reporting " o per report s1go00 1 $10000 . ..
Total Post Closure Cost : $32,000

General C Regarding Costs

The altemative cost estimates were developed from a variety of
sources including technology unit costs developed by Pall and/or
its consuitants, vendor information, published cost-estimating
guides, and prior experience with similar technologies.

Costs are based on current (2004) U.S. Dollars. No adjustments
have been made to account for inflation.




Table 4 - Alternative 2 - Monitored Natural Attenuation and institutional

Controls

The alternative cost estimates were developed from a variety of
sources including technology unit costs developed by Pall and/or
its consultants, vendor information, published cost-estimating
guides, and prior experience with similar technologies.

Costs are based on current (2004) U.S. Dollars. No adjustments
have been made to account for inflation.

Capital Costs ] Units Cost/Unit Number of Units Cost Comments
Hydrogeological Investigations (to determine fate of plume) ) e —
Monitoring Wells e e .. Perwel  $30000 §300.000
Modeling and other Consulting Fees lump sum $200,000 1 $200,000
B Sub-Total $500,000
Infrastructure et s e [pS—— e s i
. Monitoring Wells .. perwell $30,000 o ...5390.-0“7?.. .
Contingencies . Jump sum 30% 1 $90,000:
Sub-Total . $390,000;
Consulting/Engineering Fees for Monitoring Wells . et s < st e e P
... .MonitoringWells : S 1 ..536,000: Additional to wells installed for investigations
Modeling/Other Analysis lump sum $20,000 1 $20,00
. Contingencies . lump sum 30% . 1. $16,800:
e et s ..SubTotal $72,800,
Access (including land owner fees, legal fees, insurance) SR e
Access/Legal Fees lump sum $100,000 L . $100,000
______ Monitoring Wells per well ..$10,000 20 ... 5200,000:
_Contingencies i o e JUTRSUM L 80% ..5100000;
Sub-Total = 8400000 oo
Total Capital Costs s1,ssz,soof
Operation and Maintenance Costs Units Unit Cost Units/Year Number of Years Cost Comments
_peryear 20000 40 5800000 Assume Quarterly Reports
..peryear ..52000 40 $80,000 e s
Groundwater Sampling per well $150 90 40 $540,000: See Supporting Calculations - A
.. Analytical (Nat. Atten. Parameters) ... per sample $175 40 1 . . $7.000: Year 1, See Supporting Calculations - A "/
Analytical (Nat, Atten. Parameters) $175 20 39 $136,500: Year 2-40, See Supporting Calculations - A
. Analytical (1,4-dioxane) per sample 49 $900,000:
_Palsaf peryear | 40 $2,240,000
Contingencies e dUmRSUM 10
Total Operation and Maintenance Cost $5,173,850°
Post Closure Costs Cost/Unit | Number of Units Cost Ci
. Plugging of Monitaring Wells well $1000 20 ... §20,000"
TechnicayProfessional Services L lumpsum 3% 1 ...88000
. Contingencies lump sum % .01 .. $6.000
Reporting per report $10,000 1 $10,000:
Total Post Closure Cost $32,000
General C Regarding Costs




Table § - Alternative 3a-1 - Groundwater Pumping, Pipeline to Wagner
Road Facility, Treatment at Wagner Road with Ozone/Hydrogen Peroxide
Followed by Transmission Through a New Pipeline to the Huron River
for Disposal Under an NPDES Permit

[ Comments

Pipeline to Pall Wagner Road

lump sum_

..PipelinetoHuron River ..

lump sum

Capital Costs Units ! Cost/Unit | Number of Unsig Cost

Infrastructure [ : .

Extraction Wells per well 3 $150,000 R .

Connection Piping to Extraction Wells per foot 500 . .$75,000 Estimate 100 foot of connection per well
_ Pipeline to Pall WagnerRoad .. .. ... lump sum b ..53,586,740 See Supporting Calculations -8~
...Pipeline to Huron River . Jump sum_ - WL $1,704,912 See Supporting Calculati

Electrical Service perwell Ss0,000f 3 $150,000° .

Pumping Systems porwell 3000 3.

cperwell 8250000 3 S 000 e et s e e

... Manitoring Wells . perwell © . $30,000: A ...§120,000 e e

Treatment System lump sum $688,1 1(_): 1 ... 5688,110 See Supporting Calculations - D

Contingencies C s lumpsum 0% ...51,967,628; S .

... SubTotal - 88528390 .
ring Fees e et s i e

Extraction Well Installation lump sum 1 $18,000
.....Connection Piping . o lump sum_: 12%; 1. 38800 L
.......Pumping SystenvProcess Controls lump sum__ 12%; 1 $10,080
... Monitoring Wells . Jmpsum L 12%; e S1AA00 i

NPDES Permit (uncontested) lump sum : . $20,000

Contingencies R e lump sum .. 821,444
S | SubTotal . oS24
Access (including fand owner fees, legal fees, insurance) et e
. Extraction Wells per well $10,000: 3 $30,000-
..Monitoring Wells per vell $10,000: 0. 80

. .$25,000:

Contingencies S e
Total Operation and Maintenance Cost

30%;

$19,419,508:

Lo WellPipelines o L L . lump sum . .
...Contingencies Jump sum .5180,000: . .
SN $395,000°
Total Capital Costs $9,014,314°
Operation and Maintenance Costs —[ Units Unit Cost Units/Year Number of Years [ Cost Comments
Treatment System Operation : 1000 gallons $091: . 262800 20 :.....54,782,960: See Supporting Calculations - £
NPDES Discharge Monitoring : per year : $50,500 1 20 : $1,010,000
NPODES Fees per year unkriown unknown:
Pipsling Maintenance .per year ‘ o L2 S20000000 -
intenanc ...peryear. 3 20 i 2 $360,000:3 TWs, rehab onge each year
Groundwater Sampling pervell 144 25 .....5450,000. S:
Analytical - Monitoring Weils per sampie 144 25 $900,000: Sample 36 wells quarterly sampling 5 years past remediation
Analytical - Extraction Wells per sample 36 20 $180,000: Sample 3 wells monthly during purging
......Electical for Pumping per year : 1 20 : $988,969. See Supporting Galculations - C
Access Fees 0 20 : $0:
perperson | $66,000] 5 20 ¢ 55600000
lump sum i $3,147,57

Post Closure Costs

l CostiUnit | Number of Units

Cost Comments

... Technical/Professional Services

Contingencies e
Total Post Closure Cost

foot X 53 30,000 $90,000 Based on verbal from Cementrite, Mt. Pleasant, MI
well 0 50,
;... Jump sum
lump sum

$147,420.

NPDES = Nationai Pollutant Discharge Elimination System

ped from a variety of sources
including technology unit costs developed by Pall and/or its consultants,
vendor information, published cost-estimating guides, and prior
experience with similar technologies.

Costs are based on cumrent (2004) U.S. Dollars. No adjustments have
been made to account for inflation.

R:\96502\F esibihtystudytevisediTables 3 through 13 and Append E Calculations for Unit E Feasibity Study xis

6272004




Table 6 - Alternative 3a-2 - Groundwater Pumping, Pipeline to Wagner
Road Facility, Treatment at Wagner Road with Hydrogen Peroxide/UV
Followed by Transmission Through a New Pipeline to the Huron River
for Disposal Under an NPDES Permit

I Cagi!al Costs

Cost Comments

Infrastructure

Units I Cost/Unit | Number of Units

©ss0000, 3

. 3150,000

.. Extraction Wells S e e e, PEEWRIE e SRR S 910000 s .
Connection Piping to Extraction Wells per foot $150; 500 .. §75,000° 100 foot of per well
Pipeline to Pall Wagner Road lump sum  $3,586,740 1 $3,586,740 See Supporting Calculations - B

.Pipeline to Huron River lump sum _ $1704812; . 1.

....Electrical Service s.opervel $50000: . ...3.. e 3180000 e

Pumping Systems per well $3,000° 3 $9,000;
. Process Controls per well 525,000: 3. ..875,000

..Monitoring Wells ... Berwel . $30,000 4 .....5120,000 e

..Jreatment System .. lumpsum - $594830: 1 . ........5594.830 See Supporting Calculations-F
Contingencies . . lump sum 3o%§ ) $1,939,645.

. o v Sub-Total ' 88405126 ..
Consulting/Engineering Fees . ... ... .. SO SO S
... Extraction Well Installaf fumpsum | 12% 1 $18,000
. Connection Piping lump sum ' $9,000:
Pumping System/Process Controls . lump sum LS10.080 e e
Monitoring Wells umpsum . 12%: ) $14,400
...NPDES Permit (uncontested) lump sum $20,000: o $20.000
Contingencies - lump sum 30% $21,444;
e e S Sub-Total 592,924
Access (including land owner fees, legal fees, insurance) e b e i
ion Wells . pervell  ...810,000¢ 3 $30,000;
Monitoring Wells per well $10,000: 4 $40,000:
Pipeline to Pall Wagner R D umpsum 750000 1 ... STS.000, oo e+ et e et
Tumy ...875,000: 1 $75.000-

lump sum

.28,

Total Capital Costs $8,973,050
Operation and Maintenance Costs [ Units J Unit Cost Units/Year Number of Years Cost Comments
Treatment System Operation 1000 gailons 83,07 262,800 20 $16,135,920; See Supporting Calculations -G
....NPDES Discharge Monitoring ...peryear | . 50500 1 20 ... 51-.0.1.,0,000;
NPDES Fees per year unknown u
Pipeline Maintenance peryear $100,000 1. 20 $2,000,000
Well Maintanance per year 20 5360000

/$450,000
$900,000

25

20 $180,000: Sample 3 wells monthly during purging.

2 . 988,960, See Supporting Calculations -C__

20 50
$56,000: 5 20 §5,600,000
_Con lump sum 30% $6,553,467:
Total Operation and Maintenance Cost $34,178,356:
Post Closure Costs | Cost/Unit | Number of Units Cost Comments

_..Plugging of Pipelines foot s3i 30,000 $90,000 Based on verbal from Cementrite, Mt, Pleasant, Ml
Plugging of Extraction Wells well $1,501 3 $4,500° .
....Plugging of Monitoring Wells . e 1 WO o 30
Techni lump sum 20 1 ....518,900:
... Contingencies e lump sum 302 ...834,020;
Total Paost Closure Cost $147,420.
NPDES = National Pollutant Discharge Elimination System
General Comments RegardingCosts ___________|
The altemative cost estimates were developed from a variety of sources
including technology unit costs devefoped by Pall and/or its consuitants,
vendor information, published cost-estimating guides, and prior /
ience with similar tec i
Cosls are based on current (2004) U.S. Dollars. No adjustments have
been made to account for inflation.
R \96502\F eibiltystudyravisad\Tables 4 through 13 and Appendix E Calculations far Unit £ Feasibiity Stugy xis 67212004




Table 7 - Attemnative 3c-1 - Groundwater Pumping, Pipeline to Wagner Road Facility,
Treatment at Wagner Road with Ozone/Hydrogen Peroxide Followed by Injection into Unit
E Through Multiple New Wells at Locations Where 1,4-Dioxane Levels are less than 85
ppb, but exceed 1 ppb under a Part 22 Permit

CeLlal Costs Unls CosVUn'ﬂ[ Number of Units Cost Comments.
Infrastructure . ..
. ExractonWells . ... S R——— A1 T -
...Connection Piping to Extraction Wells o wn...perfoot §75.000 Estimate oot of connection per well
...... Pipefine to Pall Wagner Road esum_$3 ... 33,586,740 See S 9 Calculath
Lo njectonWells Lperwell . ...5275,000;
...Fipelines to Injection Wells o PEOWERE
. Electrical Service, ... ... .. e e PECWEIL
.......umping Systems i i, 328 000 INCIUAES STIWS SIWS | e et st o s
o PHOGESS CONUONS Rerwell 5250000 B 3200,000:InCludes STWS SIS i s st e
Monitoring Wells ... rwell . $30,000:
. Jumpsum . $688,110¢
mp.sum__
Consulting/Engineering Fees ...
... Extraction Well Installation $18,000-
.....Gonnestion Piping . $9,000:.
... Pumping System/Process Controls mpsum._ .. o S28.8808
...Monitoring Wells mpsum_ 12%. 1 $21.600
Injection Wells e 881,280
ontingencies . ... $35.018
.. Sub-Total . S151,749
Access (including land owner fees, legal fees, i e) S Lo
... EXraction Wells ..510.000 e 330,0007
...Monitoring Wells ..530,000; 9 - $9-Assume PLS property.
ipeline to Pall Wagner st L8700 O SO i
jection Wells ump, sum 505 0 50:Assume PLS property
Jumpsum  $25.000: o e 32,000
lump sum 50%; 1 $27,500;
Sub-Total : :
Total Capital Costs 57,616,753
Treatment Systemn Operation - 1000 galions, $091: 262800 20 S4.752.960;Seg Supporting Calculations - £
Pipeline Maintenance ..peryear - $75000 1 : $1,500,000°
Extraction Well Maintenance . : per well $6,000 3 5360.0005
Injection Well Maintenance per well : $10.000: 10 20 : 52.000,000?
Groundwater Sampling per well $ 25% 144 25 $450,000 §Samp_le 36 wells quarterty sampling 5 years past remediation
Analytical - Monitoring : per sample 144 25 : S,BOO,OOOY ample 36 wells quarterly sampling 5 years past remediation_
Analytical - Extracti per s: 36 20 : $180,000: Sample 3 wells monthly during purging
Electrical for Pumping per year. 1 20 $901,700: See Supporting Calculations - C
Electrical for Injection per year 1 20 i . $70.640: Assumes no additional pressure to inject water into Unit £
Access Fees per year ] 20
per year 5 20 $5,600,000°
... Contingencies lump sum $3.343,590
Total Operation and Maintenance Cost : : 520,088,890
Post Closure Costs I Units Cost/Unit | _Number of Units l Cost Comments
Plugging of Injection Wells lump sum | $3,000 ) $15,000:
Plugging of Extraction Wells e L _perwel $3,000 3 $9,000;
Pilugging of Monitoring Wells $1,000 4 S4.000.§
per foot s3 20500 . 561.500'Ba$ed on verbal from Cementrite, Mt, Pleasant, M1
Technical/Professional Services ) lump sum : 12%; 1 $10.740: :
Contingencies lump sum_ .30%: ..§3O-072§.
Total Post Closure Cost - ) : 51:I0.:i12E
The cost esti were from a variety of|
sources i 1 unit costs by Pall
and/or its vendor information, publi cost-
estimating guides. and prior experience with similar

R96502\F eaibulitystudyresediTables 4 through 13 and Appandix £ Caicutations for Und E Feaubity Study xfa 61212004



Table 8 - Atemative Jc-2 - Groundwater Pumping, Pipeline to Wagner Road Facility,
Treatment at Wagner Road with Hydrogen Peroxide/UV Followed by Injection into Unit E
Through Muitiple New Walls at Locations Whers 1,4-Dioxane Levels are less than 85 ppb,
but exceed 1 ppb under a Part 22 Permit

Ce'_ital Costs I Units rc.o_sUUnit ] Number of Units I

Cost

Comments

Infrastructure .
.. Extraction Wells |

S, perwell ...
.. Connection Piping to Extraction Wells

perfoot .

Pip

ne to Pall Wagner Road

... Injection Wells perwell 8

L Perwel

5150000 .

R $},585,7§0;Sge Supporting Calculati
..§275,000.
$350,000:

Pipelines to Injecton Wells

. Electrical Service . perwell

_per well

. $150000: [
§24,000-Includes 3 TWs, 5 IWs _

perwell .

..Monitoring Wells per well

Treatment System lump sum_
Lmpsum

. Sub-Total

$120000: ...

51857871 .

$75.000 Estimate 100 foot of connection per well

$200,000%Includes 3 TWs, SIWS_ . .. .o

.. $594,830: See Supporting Calculations-F

..57,183,240

... Extraction Well Installation Jumpsum o A2%0 1

lumpsum,_ ... v.’Z%E 1

....$18.000
$9,000}

..Gonnection Piping

..Pumping System/Process Controls

lump sum

..528,880!
$14,400

... Injection Wells lump sum

..Jump sum

541,250
$32,859

Contingencies

.. SubTotal .

. $142,389

Access (including land owner fees, legal fees, insura
EdractonWells .

_ perwell

. perwell

. $30,000.

..Monitoring Wells

..Fipgline to Pall WagnerRoad ... . . lumpsum  $75,000

3

.$30,000: 4
o

0

Iniection Wells tump sum

lump sum,

... Well Pipelines

lump sum

$120,000
30 B
$0:Assume PLS property,

$25.000¢

Contingencies

o LSubTotal |
Total Capital Costs

Operation and Maintenance Costs Units Unit Cost Units/Year Number of Years L Clgs_itr Comments
Treatment System Operation ;1000gallons . $3.07: 262,800 20 ; $16,135.92
Pipeline Maintenance per year $75,000 1 20 $1,500,000
Lpetwel $6000 3 L $360,000;
_per well $10.000 10 20 $2.000,000°
...Groundwater Sampling per well ) 3125 144 v
Analytical - Monitoring Wells per sample - $250: 144
....... Anal per sample $250 3 2
Electrical for Pumping per year. $45.085 1 20
..Electrical for Injection per year $3.532 - 20
Access Fees per year SO 0 20
Pall Staff per year, $56,000; s 20
: $6,749,478:
Total DEra!ion and Cost $34,847,738
Post Closure Costs leg_lgsf l Cost/Unit | Number of Units I (.::_s_s Comments
Plugging of Injection Wells lump sum - $3,000¢ 5 $15,000

) Wells Loperwell O R, . -2 O
... Plugging of Monitoring Wells per well 4
..Plugging of Pipelines petfoot sy 29,590 ed on verbal from Geme
Technicai/P; val Services 1 $10,740
..Gontingencies umpsum ! §30.072:
Total Post Closure Cost $130,312:

ments Regarding Costs ...

were from a variety of
sources i unit costs. loped by Pall
and/or its vendor i i i cost-
estimating guides, and prior experience with similar

Costs are based on current (2004) U.S. Dollars. No

R \963071Feaibilitystudyrevisadi Tables 4 through 13 and Appendin £ Cuicutations for Unit £ Feasibiity Study s

&12/2004




Table 9 - Alternative 3e-1 - Groundwater Pumping, Pipeline to Wagner Road Facility,
Treatment at Wagner Road with Hydrogen Paroxide/Ozone, Discharge into Honey Creek

{Tributary)
Capital Costs Units CosUUnil[ Number of Units [ Cost Comments
Infrastructure . . oL . o
Extraction Wells i perwell i ss0000 3 ... $150000,

Cperfoot .. 8150 S00 .....$75,000; Estimate 100 foot of cannection per well

lumpsum " $3,586,740: 1

..Gonnection Piping to Extraction Wells

peline to Pall Wagner Road

Pipelines to Honey Creek per well $100 2,350 $235,000; -
Electrical Service S ... perwell . $50000 3 81500008

83,000, 3o 89,000
$25000 3. 57500
4

itoring Wells  perwell 530,000 . _.$120,000. o o
Treatment System lump sum $594,830° o1 - e 3594_.8_30é See Supporting Calculations - F
. Gonfingencies ump sum 0% v e SVABBETY e e

. Sub-Total

[ $6,494,240 .
Consulting/Engineering Fees/Legal Fees :
.. lumpsum_:

.. Extraction Well |nstailation 12%. ot

... Co iping.._ et mp.sum d2%

... Pumping SystervProcess Controls e L lumpsum 2% L
_ Monitoring Wells : lumpsum | 12%: 1
NPDES Permit (uncontested) lump sum $250,000° A

. Confingencies .. Cmpsym o dw

. SubToml . o $391,924

pervell :  $10,000; L3 .. 830,01
umpsum_ | S10000 4 $40,000:
ipeline to Pall Wagner Road lumpsum . $75000: 0 soi
. Well Pipelines S . . lumpsum :  $25,000, 1 e e 925,000
. .Conlingensies ... .o L umpsum 50% ' .. $47.500
' . SubTotal : $142,500;
Total Capital Gosts $7,028,664:
0§ration and Maintenance Costs Unit Cost Units/Year Number of Years Cost Comments

lons | .. 62,80
per year §75,000; 1 20 $1,500,000:
$360,000 3 TWs, rehab once each year
... 5450,000- quarterly sampling 5 years past remediati
..$900,00f

..Treatment System Operation . . .

Well Mai per year,

pervell

..persample : S Is quarterly. 5 years past remediation

persample .
per year, $45,085: 1 20
. peryear . sa,o1z§ o1 L2 . $60,240° Assumes no additional pressure to discharge water
Access Fees N peryear 9 20 : o S0
_.pall statf per year 5 20 : $5,600,000°
..contingencies lump sum $2.740,470
Total Operation and Maii 1ce Cost : $17,475,370:
Post Closure Costs Units lCostIUnit Number of Units Cost Comments
Plugging of Injection Wells perwell | $3000: Q 50
Plugging of Extraction Wells per well | 3 $9,000
. Plugging of Monitoring Wells pervel $40000 ... e e
Plugging of Pipelines per foot 558,500‘a§§_e_d Pleasant, Ml e
. Jump sum B
lump sum s25740

$111.540.

The altemative cost estimates were developed from a variety of
sources including technology unit costs developed by Pall
and/or its consultants, vendor information, published cost-
astimating guides, and pnor experience with similar
technaologies.

Costs are based on cument {(2004) U.S. Dalfars, No

R\96502\F asibiitystudyrevisediTables 4 thraugh 13 and Appendix £ Cakculations for Uni E Feasibity Study xis 8722004



Table 10 - Alternative Je-2 - Groundwater Pumping, Plpeline to Wagner Road Facility,
Treatment at Wagner Road with Hydrogen Peroxide/UV, Discharge into Honey Creek

{Tributary)
Capital Costs L Units Cost/Unit [ Number of Units Cost Comments
Infrastructure . . R
Extraction Wells per vell $50,000. 3. . . ..$150,000!

.. Connection Piping to Extraction Wells 00 foot of connection per well

..Pipeline to Pall WagnerRoad : Calculations-B
Pipelines to Honey Creek $235,000:
_ Electrical Service $150,000:
.Pumping Systems $9,000,
LProcessControls L e e e o PET W I . .§75.000;
Monitoring Wells . P perwell 530.0003 . N . S12_0.0_OD: L .
Treatment System i . I . 1 lumpsum : $594830° R . ... ... .5594,830!See Supporting Calculations - F
_Contingencies . Cmpsum L 3% stasemi

...56,494,240;

.. Extraction Well Installation lump sum 1. e 5.‘.§.Q°°i e

.....Gennection Piping ‘... Jump sum 1
....Pumping SystevProcess Controls lump sum n
Monitoring Wells ., lumpsum 1
.NPDES Permit (uncontested) .. ... . lump sum 1
_...Cantingencies e Ldump sum e B0%E i e o SSOBE
Sub-Total
pervel | S10000 3 . S0
lump sum $10,000} 4
lmpsum  S75000: 0
__Well Pipelines lump sum 5_25,0002 . A
...Contingencies . Jumpsum . S0%:

Sub-Total
Total Capital Costs

Operation and Maintenance Costs l Units Unit Cost Units/Year Cost Comments
Treatment System Operation . 1000gallons | . $307: 262800 20 . $16,135,920: See Supporting Calculations - G
peline Maintenance per year $75,000 1 20 . $1,500,000°
Well Maintenance peryear | $6.000 3 . 20 : $360,000: 3 TWs, rehab once each year
...GroundwaterSampling L perwell L .$450,000: quarterty sampling § years past remediation
...... Analytical - Monitoring Wells . . persample : .....52900,000 Sample 36 wells quartery, 5 years past rem
Analytical - Extraction Wells persample . 8250 .36 ... ... $180.000 Sample 3 wells monthly during purging
Electrical for Pumping :..peryear : 20 $901,700 See Supporting Calculations - C
Electrical for Injection o peryear | sap12 1 20 . 860,240 Assumes no additional pressure to discharge water
.... peryear 20 ; $0
per year 20 $5,600,000:
Contingencies lump sum : $6,145.358
Totilggration and Maintenance Cost $32,234,218
Post Closure Costs Units Cost J Comments
Plugging of Injection Wells per well s_Q:
Plugging of Extraction Wells per well 59,000: .
.....Flugging of Monitoring Wells | pervell $4,000 e e e e s
per foot SSB.SODi“Ba§‘eﬂq>pp verbal from Cementrite, Mt. Pleasant, M
n Services lump sum ‘ .
Contingencies e e L. lump sum : ; : . 525-740:. .
Total Post Closure Cost - : $111,540:

.................. General Comments Regarding Costs __________
The aliemative cost estimates were developed from a vanety of|
sources including unit costs d ped by Pall
and/or its consultants, vendor information, published cost-
estimating guides, and prior experience with similar
technologies.

Costs are based on current (2004) U.S. Oollars. No

R96502\F esibiitystudyreviseaiTables 4 Ihrough 13 and Appendin € Calculations for Unt E Feasibity Study xis 6272004




Table 11 - Alternative 4a - Gr P ing, T Near Maple Road with
OzonefHydrogen Peroxide T F dby Tr ission through a New Pipeline to the
Huron River for Disposal Under an NPDES Permit

Capital Costs [ Units I Cost/Unit | Number of Units Cost lComments

Infrastructure

pervell  $50000

ExractionWells . ...

Connection Piping to Extraction Wells . perfoot 3150

Estimate 100 foot of connec!

.. Pipeline to Maple Road . Y umpsum $1,812,065 1 e Supporting Calculations - B
peline to Huron River mp sum 51,650,660 1 ee Supporting Calcu -B. ..
rical Servics . w $50,000 .3
. Pumping Systems perwell  $3,000 3
rocess Controls . .. .perwelt 515000 3
4

.....perwell . $30,000
Llumpsum ~ se88i10. 1 .

Contingencies 30%
Consulting/Engineering Fees et s i ot
......Exiraction Well Installation et e TR UM 12%
... Connection Piping lump sum 12% 1

[Pumping System/Pracess Controls et e UMp SUME 12%, 1

Jumpsum o 12%
B0% L

... MonitoringWells .. ... .

....Contingencies ...Jump sum

Sub-Total

Access Fees (including Jand owner fees, legal fees, insurance) =~ . .
LS10000 3

.......... .. perwel

I _Bervell | $10000 4 . 40000
Pipeline to Maple Road lumpsum  $50,000 1 $50,000¢

... Jreatment System . e+ oo PETYERE | $20,000 20 i .. $400000

... Well Pipelines .. vt s s i+ e TP, SUY 525000 ..V .. ... 525,000
Contingencies (50 percent) o lumpsum . .30% ] $272,500
Sub-Total . . . $817,500
Total Capital Costs : $6,989,529:
Operation and Maintenance Costs U&s Unit Cost L Units/Year Number of Yearleost l Comments
:1000gallons  $0.91. 262800 20, e S47824  Supporting Calculations - &

peryear §75000: 1 R
..$6000° 8 ...

Groundwater perwell $125 ..
Analytical * per sample $250 144 : 25

Electical for Pumping ...l peryear 838956 1. : 20

lump sum 83,7400

per.year $56,000
lump sum 30% 52[834.065;
Total Operation and Maintenance Cost $17,880,950§
Post Closure Costs Units I Cost/Unit | Number of Units Cost Comments
Plugging of Injection Wells : per well $3,000¢ 5 $15,000
Plugging of Extraction Wells . . perwelt $3,000: 3 $9,000
...Plugging of Monitoring Wells. e POV SAOO0T 0 S0 .
_____ Plugging of Pipelines per foot $3 22,000 $66,000: Based on verbal from Cementrite, Mt. Pleasant,
TechnicaliProfessional Services : 20% : $18,000;
... Contingencies (30 percent) I, e e R . $32.400.
Total Post Closure Cost H $140,400¢

NPDES = National Pollutant Discharge Elimination System

sources includil unit costs ped by Pall and/or its
, vendor i ion, published cost-estimating guides,

and prior experience with ar
Costs are based on cu 04) U.S. Dollars. No adjustments have
been mads to account for inflation.
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Table 12 - Alternative 4c - Gr P ing, T
Ozone/Hydrogen Peroxide T f d by Injecti

at Site Near Maple Road with
1into Unit E Through Multiple

Naw Wells at Locations Where 1,4-Dioxane Levels are Less than 85 ppb, but Exceed 1 ppb

Under a Part 22 Permit

Total Capital Costs

SubTotal .

$9,982,329:

Capital Costs Units Cost/Unit N;m=ber of Units Cost Comments
Infrastructure X : .
Extraction Weils per well $50,000 3 §150,000: H
C ion Piping to E: Wells per foot $150 500 $75,000: Estimate 100 foot of connection per well
. Extraction Well Pipeline to Maple Road lump sum  $1,812.065 1 S1.812.065§$ee Supporting Calculations - 8
Injection Well Pipeline to Maple Road lump sum - $2,773.149 1 $2,773,149° See Supporting Calculations - 8
Injection Wells per well $55,000 5 5275.0005 :
Connection Pipeline to Injection Wells per foot $150 3,000 5450.000;
Electrical Service per well $50,000 3 $1 50_.0005 H
Pumping Systems per well $3,000 8 $24,000:Includes 3 TWs, 5 IWs
. Process Controls o perweil  $25000 3 $200,000:Includes 3 TWs, 5 IWs
Monitoring Wells per well $30.000 8 $240,000:
Treatment System lump sum $688,110 1 $688,110:See Supporting Calculations - D
_Conlingencies lump sum 30% $2,051,1 97f i
o o Sub-Total $8,888,520 ;
Consulting/Engineering Fees H
Extraction Wells lump sum 12% 1 . 518.00()?
Connection Piping lump sum 12% 1 $63.000:
Pumping System/Process Controls lump sum 12% 1 §26,880:
Moanitoring Wells lump sum 12% 1 528.800%
Injection Well Installalion lump sum 15% 1 $41,250!
. Contingencies lump sum 30% 1 553,379;
_ Sub-Total $231,309°
Access (including land owner fees, legal fees, insurance) :
_ Extraction Wells ; . perwelt $10,000: 2 520.0005
. Monitoring Weils per vell .$10,000; 8 :
... Injection Wells ..pervell S10000: S
Treatment System per year 520,000 20
LWellPipelines Jumpsum | $25000° 1
... Contingencies _ lump sum _50%; |

Operation and Maintenance Costs

Cost Comments

Units LUni! Cost T Units/Year [ Number of Years

1000 gatians $0.91: 262,800 20 $4,782,960: See Supporting Caiculations - E.
Pipefine Mair per year $100,000 1 2 $2,000,000: See supporting calculations
Extraction Well Maintenance per well $6,000: 3 20 $360,000
Injection Well Mair perwell $10,000: 10 20 SZ,OOO.OODY
per-year : 144 $450,000Quarterly pling 5 years past rer
Analytical per well 144 $900.000;q‘|,|aner1y 5 years past
Electrical for Pumping per year 1 20 $779,125{See Supporting Calculations - C
Electrical for Injection fump sum 56.3375 1 20 $126,738: Assumes no additional pressure 1o inject water inta Unit E
Access Fees lump sum. 0: 0 .20 $0
Pall Staff per year $56,000 - 5 20 $5,600,000
Contingencies lump sum 30% $3,419,647
Total Operation and Maintenance Cost ) $20,418,469
Post Closure Costs Units Cost/Unit L Number of Units Cost Comments
........... perwell : ... $3,000; 5. ‘ ..... $18.000:
per well $3,000; ..§9,000:
perwell | $1000: . 34000; i
perfoot . $3: _,______s;s_.‘qqqiaased on verbal from Cementrite, Mt. Pleasant, M|
lump sum 20% _$12,200¢ :
30%. .. 821,960!
Total Post Closure Cost $95,160:

The alternative cost estimates were developed from a variety of
sources including technology unit costs developed by Pall and/or
its consultants, vendor information, published cost-estimating
guides, and prior experience with similar technologies,

Costs-are-based-un-cument-(2004) U-5- Dollars—No-adjustmants

have been made to account for inflation.
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Table 13 - Alternative 5 - Groundwater Pumping, Pipeline to Wagner
Road Facility, No Treatment, Injection into Deep Geological Unit

Access (including land owner fees, legal fees, insurance)

Capital Costs [ ._Units I Cost/Unit | Number of UniLs_L Cost [ Comments
Infrastructure i i s e .
Extraction Wells per well $50,000 .3 $150,000
Connection Piping to Extraction Wells per foot . 8150 ....5o0 . $75,000 Estimate 100 foot of connection per well
CJumpsum | $33586740 1 ... ... .S3586740 See Supporting Calculations-8
. Deep Injection Well (including permitting) lump sum ~ $2,000000 1. L $2,000,000 e
Electrical Service per well $50,000 3 $150,000 B
. Pumping Systems per well ..83.000 3 $9.000 Includes 3TWs
..Process Controls perwell . $25000 75,000 Includes 3 TWs
E perwell . - 0
. Contingencies lump sum 30% 1 $1.813.722
e . Sub-Total $7.859,461
Consulting/Engineering Fees S e Cot e e e e e
.. Deep Injection Well Jumpsum 8% 3800000 e
Extraction Well Installation lump sum 12% 2 $18,000
Connection Piping . . lump sum 2%, 1 $9.000
..Pumping System/Process Controls ~  lump sum .12% 1 $10,080
.. Monitoring Wells Jumpsum 2% .0 0.
Contingencies . ... lumpsum . 30%, $101,124
. Sub-Total $438,204.

.. 530,000

....BxactionWells . lump sum

Monitoring Wells lump sum $10,000 0 S0
Fipeline to Pall Wagner Road Jumpsum . 875000 0 .50
Well Pipelines lump sum $25,000 $25,000
; p sum 50% 1 $27,500

. . Sub-Total H . 582500 .

Total Capital Costs $8,380,165 i

Operation and Maintenance Costs Units Unit Cost Units/Year [ Number of Years [ Cost Comments

..peryear . .

550800 ..

220 . $1:000,000.

per year $75,000 1 20 ; $1,500,000
per year $6,000 3 20 : 5366,000
per well $125 144 o 25 5450,000‘_Quarterly sampling 5 years past remediation
per samp| 14 : 25 8900.000. Quarterly sampling § years past remediation
per year $20,000: 1 20 $400,000
Electrical for Injection per year $10,000 1 20 $200,000-
Electrical for Pumping ..peryesr [ 845085 1 20 .. ... $801.707 See Supporting Calculations - C
..Access Fees per year S0 ....1 0 e ! BO: e
Pali Staff per year $56,000 3 20 $3,360,000
Contingencies lump sum 30% .A $1.713,512
Total Operation and Maintenance Cost $10,785,219"
Post Closure Costs T ICoquni_t_LNumber of UnitsL Cost J Comments
Plugging of Pipelines per foot $3 30,000 $90,000° Based on verbal from Cementrite, Mt. Pleasant, MI
..Plugging of Injection Wells ____  lumpsum ' $21,000 ,521-000: ~1,000 bags of cement, 10,000 labor/equipment
Looperwell o 81500
Plugging of Monitoring Wells Ouo. [o] $0
Technical/Professional Services lumpsum ~ 12% 1 $13,860
Contingencies . lurtp sum 30% 1 $38,808
Total Post Closure Cost $168,168

General Comments Regarding Costs
The alternative cost estimates were
developed from a variety of source including
technology unit costs developed by Pail
and/or its consuitants, vendor information,
published cost-estimating guides, and prior
experience with similar technologies.

Costs are based on current (2004} U.S,
Dollars. No adjustments have been made to

account-for

R\98502\F esibititystudyrevisadiTables 4 through 13 and Appendix E Caiculatons for Unit E Feasibity Study xls.
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Table 14 - Altarnative 6 - Groundwater Pumping with Active Remedlation
Proximate to the Huron Rliver, if necessary

Clg"al Costs | Units CostiUnit | Number of Units l Cost l Comments

y {to fate of plume) B
Monitonng Welts s 10 e e $300,000
Modaling and other Consulting Fess 1 5200.000
AccessiLegal Foes - e TP, SUM, SL 0
Sub-Total $600,000
Infrastructore e e et ¢ et it e e e
Extracton Wells $50.000 5 5250000
..Connection Piping to Extraction Walls ... 3388500 $75,000 on per
Pipeiine to Huron River $1.298.024 1 $1,298,024- Ses Supporting Calculations - B
Electneal Service L 880.000 S . $290,000
Pumping Systems $3,000 B . $15,000
cass Contrals $25.000 I ;
Monitoning Walls $30,000 10 $300,000
Treatment System S688110 . e o 5688110,

Contngencies 30% . 900,340
Sub-Total $3,901.474
[Consulting/Englneering Fees
....... Extraction Well instaliaton_
Connection Piping © lump sum
_ . . WMRSUM 12K e SEBBO0 e e
Monitoring Wells lump sum 12% [ 536,000
_NPDES Perme(uncontested) ... ... ..MOpsm 20000 1 . .. 520000
Contingancies tump sum 30% . 533540
Sub-Total : $145.340

Access (including land owner legal fees, Insurance} .

Treatment System : perysar ! $20.000 30 . $600.000 -
: Wetts vl P $10000 8 8500007 eeeee—————r o
Monroring Waella . per well : :
LB loPallWagnerRoad . e o st e lumpsum ©  $75.000 9 $0:
Pipeiine to Huron River © tump sum : $75.000 1
Well Pipelines, $25.000 1
Contingencies 50%

sub-Total
Total Capital Costs.

Operation and Maintenance Costs Comments

-..1000 gatlons,

... Treament Systsm Operation e o 4 i
NPDES Discharge Monitoring ) ) e ) i . peryear §50.000 A 30 : $1.500,000:
NPOES Fees _peryear, unknown : unknown .
Pipeline Maintenance i . peryear | $100.000 Vo 30 LS3000000° | i
.. Well Maintenan . ...PeryOa $900,000
Groundwatar Sampling (Pre Contingancy Implemantation) 1 perwell 5270,000;
ampling (Post Contingene well .. $135,000

per sample .. $7.000:Year 1, Ses Supporting Calculations - A

. Ple $66.,500. Year 2:20, Ses Supparting Calculations - A
Walls (Pra Cont por sample $450.000:Ses Supparting Calcutations - A
Wells (Past Contir o, per sample : $225.000;
. Analytcal (1,4-dioxane) - Extraction Wells i i vee; POTSAMPlE . . $450.000° Assume 5 samples per month
...... Electrical for Pumping . L..peryear i $30126 . ..$903.785 See ing Cakeu G
Pall Staft : perperson :  $56.000 5 .3 ., s8ap0OOO
.Borperson | $56000 1 e 2 11200000

Contingences .  ump sum

. R . . . ... 30% . e Ll S4gESS1T
Yotal Operation and Maintenance Cost : " s2m687.242
Post Closure Costy | | costunit | number of units | Cost Comments
. Pluggingof Pipatines L et 35100 . .$15.300/Verbal estimate from Cementrite _

..Plugging of Extracton Wells . ... e vt s e s WO $1.500, SO SR £
Plugging of Monitonng Wells . . wel . s1000 20 520,000
.. Techmcal/Professional Ssrvices lumyp sum 1 .$12.840;
Contingencies . R . : lump sum [N $16.692
Total Post Closure Cost $72.332¢

NPDES = National Pollutant Discharge Eliminabon System

The cost from a vanaty of sources

including tachnology untt costs developed by Pall and/or its consultants,

vendor informaton, published cost-estimatng gudes, and prior experience
ol




