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Memorandum 

DATE: January 20, 2004 

TO: 	File 

FROM: Rebecca Cato 	 vip0:  

'SUBJECT: Cost Estimates for Final Alternatives presented in the 
Supporting Evaluation for the Proposed Plan for the Final 
Remedial Action for the GWOU 

The final alternatives reevaluated in the supporting evaluation 
were: 

1. No Action 
2. Groundwater Removal and Treatment 
3. In Situ Chemical Oxidation of TCE 
4. Monitored Natural Attenuation 
5. Long-Term Monitoring 

The cost estimates used in the Supporting Evaluation for the 
Proposed Plan are outlined below. 

No Action 

Costs associated with the no action alternative would include 
abandonment of the existing monitoring wells network (79 wells) 
and engineering/oversight costs, which are assumed to be 15% of 
the subcontract costs. Cost breakdowns are presented in 
Attachment 1. 

Capital Costs 
Costs include abandonment of wells. 	Engineering and 
oversight costs are also included. $ 522,000 

Operations and Maintenance Costs (annual cost) • 
Costs include operation of the treatment facility, 
general expenses, analytical costs, and material 
disposal. Engineering and oversight costs are also 
included. 

S 0 
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Groundwater Removal 	
31a- ----- 5-x-  9 4 3 5 5 

To provide the costs needed for comparing this technology with 
other being considered, estimates were developed by using best 
engineering judgement and information from the additional 
groundwater field studies. The estimates assume that artificial 
recharge would be utilized. The estimates shown are for a 
preliminary groundwater removal system and for costing purposes 
only. Assumptions regarding installation of about 28 extraction 
and 38 injection wells were based on a reasonable radius of 
influence estimated from the additional groundwater field 
studies. Cost breakdowns are presented in Attachment 2. 

Capital Costs 
Costs include installation of wells and necessary 

• 

equipment, piping, and construction of a treatment 
facility. 	Engineering and oversight costs are also 
included. 

$ 5,170,000 

Operations and Maintenance Costs (annual cost) 
Costs include operation of the treatment facility, 
general expenses, analytical costs, and material 
disposal. Engineering and oversight costs are also 
included. 

$ 	2,150,000 

In Situ Chemical Oxidation 

A preliminary estimate for a larger-scale effort intended to 
treat the entire plume was submitted by the specialty 
subcontractor who performed the pilot-phase project at the site. 
The subcontractor indicated that the capital cost would be great 
than $9 million. A more definitive cost could not be estimated 
due to uncertainties that would need to be taken into account, 
such as rebound and non-uniform distribution of oxidant. 

Additional costs would be associated with the remainder of the 
contaminants of concern (nitrate, uranium, and nitroaromatic 
compounds). Costs would be similar to the other alternatives 
presented below. 

Monitored Natural Attenuation 

Groundwater and springs would be monitored at the chemical 
plant site until MCLs are attained. It is estimated that this 
will occur within a period of approximately 100 years. It is 
assumed that 2 wells (1 in the weathered zone and the other in 
the unweathered zone) would be installed to augment the existing 
monitoring network and 41 existing wells that will not be 
included in the monitoring network would be abandoned. Cost 
breakdowns are presented in Attachment 3. 
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Capital Costs 
Costs include , installation and abandonment of wells. 
Engineering and oversight costs are also included (15% 
of subcontractor costs ) . 

$ 540,000 

Operations and Maintenance Costs (annual cost) 	 . 
Costs include analytical costs and well replacement 
costs. 	Engineering and oversight costs 	(15% of 
subcontractor costs) and contingency (10%) are 
included. 

$ 345,000 

Long-Term Monitoring 

Groundwater and springs would be monitored at the chemical plant 
site to ensure that necessary steps are taken to prevent or 
minimize exposure to contaminants. It is assumed that a minimal 
monitoring network would be in place, approximately 19 wells and 
the remainder of the existing monitoring network would be 
abandoned. Cost breakdowns are presented in Attachment 4. 

Capital Costs 
Costs include abandonment of wells. 	Engineering and 
oversight costs are also included (15% of subcontractor 
costs) . 

$ 450,000  

Operations and Maintenance Costs (annual cost) 
Costs include analytical costs and well replacement 
costs. 	Engineering and oversight costs 	(15% of 
subcontractor costs) and contingency (10%) are 
included. 

$ 160,000 

ATTACHMENT: (4) 

Distribution: Administrative Record File for the GWOU 
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Attachment 1 

Cost Breakdown for No Action Alternative 



Rate Cost 

0.0 hr $220.00 $0.00 

Table #2: Groundwater Operable Unit - No Action Alternative Costs 
Task Description: Abandon existing DOE wells (79) 

ntS",:.MX[41,  
7 Rock Coring w/ Corn. Sampling 
8 Soil Dolling 
9 Shelby Tube Sampling 

0.0 
0.0 
0.0 

If 
if 

ea 

. 	$80.00 
$20.00 
$35.00 

$0.00 
$0.00 
$0.00 

10 Split Spoon Sampling 0.0 ea $30.00 $0.00 
11 Continuous Sampling 0.0 If $15.00 $0.00 
12 Collect & Transport Samples 0.0 chr $150.00 $0.00 
13 Bentonite Grout- Installation 0.0 If $15.00 $0.00 
14 Sand- Installation 0.0 If $15.00 $0.00 
15 Bentonite Pellets- Installation 0.0 If $40.00 $0.00 
16 2*  SS Screen 0.0 If $45.00 $0.00 
17 2" SS Casing 0.0 If $30.00 $0.00 
18 2 SS Plug 0.0 ea $40.00 $0.00 
19 r SS Cap 0.0 ea $40.00 $0.00 
20 2' PVC Screen 0.0 It $15.00 $0.00 
21 r PVQ'Casing 0.0 If $8.00 $0.00 
22 2 PVC Plug 0.0 ea $20.00 $0.00 
23 r PVC Cap 0.0 ea • $20.00 $0.00 
24 Well Development 0.0 ea $2,200.00 $0.00 
25 Packer Testing 0.0 chr $240.00 $0.00 
26 6" Rock Reaming 0.0 If $70.00 $0.00 
27 Well Protection 0.0 ea $750.00 $0.00 

30 r Boring Abandonment 0.0 If $40.00 $0.00 
31 6' Boring Abandonment 0.0 If $50.00 $0.00 

36 Neat Cement Grout- Abandonment 0.0 If $25.00 $0.00 
37 Bentonite Grout- Abandonment 4 °  Hole 0.0 If $25.00 $0.00 
38 4-  Cutter 0.0 ea $3.500.00 $0.00 
39 6" Cutter 0.0 ea $7,500.00 $0.00 
40 10" Cutter 0.0 ea $9,500.00 $0.00 
41 Well Registration 0.0 ea $60.00 $0.00 

$454,182.50 

Comments: 
Rates based on Layne-Christensen WP-563 Bid costs 

1 Subcontractor has increased pricing based on GWOU rock coring experience t WSSRAP (see attached letter dated10/15/01) 
2 Subcontractor has increased pricing based on experience (fp WSSRAP and having to provide access for the air rotary rig w/no assistance from others 
3 Subcontractor is entirely responsible for providing access to the drilling location, which Includes mobilization and set-up of various additional equipment 
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Attachment 2 

Cost Breakdown for Groundwater Removal Alternative 
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Rate Cost 

11 Continuous Sampling 
12 Collect & Transport Samples 

0.0 	If 

LgiVatr  
28 Well Certification (Abandonments) 

Table #6: Groundwater Operable Unit - Pump and Treat w/Injection Alternative 
Task Description: Installation of 28 extraction and 38 injection wells 
Weathered well assumed to be 60 ft deep (30 ft OB and 30 Rock) - Soil sampling and packer testing 
Assume SS construction and 6-Inch diameter well material for extraction wells and 2-Inch for injection wells (20-ft screen) 

19 2" SS Cap 0.0 ea $40.00 $0.00 
20 2" PVC Screen 0.0 If $15.00 $0.00 
21 2" PVC Casing 0.0 If $&00 $0.00 
22 2" PVC Plug 0.0 ea $20.00 $0.00 
23 2" PVC Cap 0.0 ea $20.00 $0.00 

30 4" Boring Abandonment 0.0 	If $40.00 $0.00 
31 6" Boring Abandonment 0.0 	If $50.00 $0.00 
32 10" Boring Abandonment 30.0 	If $95.00 $2,850.00 
33 14" Boring Abandonment 0.0 	If $160.00 $0.00 
34 6" Rotary Wash- Abandonment 30.0 	if $60.00 $1,800.00 
35 8" Rotary Wash- Abandonment 0.0 	If $80.00 $0.00 
36 Neat Cement Grout- Abandonment 0.0 	If $25.00 • 	$0.00 
37 Bentonite Grout- Abandonment 4" Hole 0.0 	If $25.00 $0.00 
38 4" Cutter 0.0 	ea $3,500.00 $0.00 
39 6" Cutter 0.0 	ea $7,500.00 $0.00 
40 10" Cutter 0.0 	ea $9,500.00 $0.00 
41 Well Registration 1.0 	ea $60.00 $60.00 
42 Bentonite Grout-Abandonment 6" Hole 30.0 	if $20.00 $800.00 
43 Bentonite Grout-Abandonment 8" Hole 0.0 	If $30.00 $0.00 
44 Bentonite Grout-Abandonment 10" Hole 30.0 	. If $45.00 $1,350.00 
45 Bentonite Grout- Abandonment 14" Hole 0.0 	If $75.00 $0.00 

Z0, tata". 	grargalt-5-%ffaliCrlfiTZTOEi 
47 Monitoring Well Repair & Retrofit Labor 	0.0 	hr 	 $220.00 $0.00 
50 Access and Site Preparation 0.0 	hr $200.00 $0.00 

$1,515,175.00 

Comments: 
Rates based on Layne-Christensen WP-563 Bid costs 

1 Subcontractor has increased pricing based on GWOU rock coring experience Q WSSRAP (see attached letter dated! 0/15/01) 
2 Subcontractor has Increased pricing based on experience OP WSSRAP and having to provide access for the air rotary rig w/ no assistance from others • 
3 Subcontractor Is entirely responsible for providing access to the drilling location, which Includes mobilization and set-up of various additional equipment 
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At taOhment 3 

Cost Breakdown for Monitored Natural Attenuation Alternative 
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Rate 

$35.00 

Cost 

$0:00 

$15.00 
$150.00 

$0.00 
$0.00 

Table #1: Groundwater Operable Unit - W.& UW Well Installation Costs 
Task Description: Installation of 1 weathered and I unweathered well (including drilling of three borings) 
Weathered well to be optimally located by drilling three borings and selecting the best one for well Installation 
All borings will be packer tested throughout the bedrock portion 

19 2" SS Cap 0.0 	ea $40.00 $0.00 
20 2" PVC Screen 0.0 	If $15.00 $0.00 
21 r PVC Casing 0.0 	If $8.00 $0.00 
22 2" PVC Plug 	• 0.0 	• ea $20.00 $0.00 
23 r.  PVC Cap 0.0 	ea $20.00 $0.00 
24 Well Development 0.0 	ea $2,200.00 $0.00 
25 Packer Testing 0.0 	chr $240.00 $0.00 

30 4" Boring Abandonment 0.0 	If $40.00 $0.00 
Oltirtail=161.2711;M:WarA: :'.:i irdSart..111"Mr tlfMAW1 

32 10" Boring Abandonment 0.0 	If 	$95.00 	$0.00 
33 14" Boring Abandonment 0.0 	If $160.00 $0.00 
34 6" Rotary Wash- Abandonment 0.0 	If $60.00 $0.00 
35 8' Rotary Wash- Abandonment 0.0 	If $80.00 $0.00 
38 Neat Cement Grout- Abandonment 0.0 	If $25.00 $0.00 

-2,116Earicia ADA 
38 4" Cutter 0.0 	ea $3,500.00 $0.00 
39 6" Cutter 0.0 	ea $7,500.00 $0.00 
40 10' Cutter 0.0 	ea $9,500.00 $0.00 

•14,409011t.Wril ,11TV IWite-OR''' 7:5441.4,1,026A-7: MOO 'tV). 20.0 
42 Bentonite Grout- Abandonment 6' Hole 0.0 	If $20.00 $0.00 
43 Bentonite Grout- Abandonment 8" Hole 0.0 	if $30.00 $0.00 
44 Bentonite Grout- Abandonment 10" Hole 0.0 	If $45.00 $0.00 
45 Bentonite Grout- Abandonment 14" Hole 0.0 	If $75.00 $0.00 

INalarAIN. 	EBNilwalZigeWa jr-Wk10,:: :n• $36200:00 
47 Monitoring Well Repair & Retrofit Labor 	0.0 	hr 	$220.00 
50 Access and Ste Preparation 	 0.0 	hr 	$200.00 

$0.00 
$0.00 

$184,010.00 

Comments: 
Rates based on Layne-Christensen WP-563 Bid costs 

1 Subcontractor has increased pricing based on GWOU rock coring experience WSSRAP (see attached letter dated10/15/01) 
2 Subcontractor has increased pricing based on experience © WSSRAP and having to provide access for the air rotary rig w/no assistance from others 
3 Subcontractor is entirely responsible for providing access to the drilling location, which Includes mobilization and set-up of various additional equipment 



$220.00 $0.00 

Table #4: Groundwater Operable Unit - MNA Alternative Costs 
Task Description: Abandon existing DOE wells 41 
Also Include costs from Table #1 for new well Installation 

Rate 
	

Cost 

• 

430 
0.0 If $80.00 $0.00 
0.0 If $20.00 $0.00.  
0.0 ea $35.00.  $0.00 
0.0 as $30.00 $0.00 
0.0 If $15.00 $0.00 
0.0 chr $150.00 $0.00 
0.0 If $15.00 $0.00 
0.0 If $15.00 $0.00 
0.0 If $40.00 $0.00 
0.0 If $45.00 $0.00 
0.0 If $30.00 $0.00 
0.0 ea $40.00 $0.00 
0.0 ea $40.00 $0.00 
'0.0 If $15.00 $0.00 
0.0 If $8.00 $0.00 
0.0 ea $20.00 $0.00 
0.0 ea $20.00 $0.00 
0.0 ea $2200.00 $0.00 
0.0 chr $240.00 $0.00 
0.D If $70.00 $0.00 
0.0 ea $750.00 $0.00 

0.0 If $40.00 $0:00 	• 
0.0 if $50.00 $0.00 

7 Rock Coring w/ Cont. Sampling 
8 Sot Drilling 
9 Shelby Tube Sampling 

10 Split Spoon Sampling 
11 Continuous Sampling 
12 Collect & Transport Samples 
13 Bentonite Grout- Installation 
14 Sand- Installation 
15 Bentonite Pellets- installation 
16 2* SS Screen 
17 2' SS Casing 
18 2" SS Plug 
19 r SS Cap 
20 r PVC Screen 
21 2' PVC Casing 
22 2' PVC Plug 
23 2' PVC Cap 
24 Well Development 
25 Packer Testing 
26 6' Rock Reaming 
27 Well Protection 

36 Neat Cement Grout- Abandonment 0.0 If $25.00 $0.00 
37 Bentonite Grout- Abandonment 4- Hole 0.0 If $25.00 -$0.00 
38 4' Cutter 0.0 ea $3,500.00 $0.00 
39 6" Cutter 0.0 ea $7,500.00 $0.00 
40 10" Cutter 0.0 ea $9,500.00 ' 	$0.00 
41 Well Registration 0.0 ea $60.00 $0.00 

$285,14250 

Comments: • 
Rates based on Layne-Christensen WP-563 Bid costs 

1 Subcontractor has Increased pricing based on GWOU rock coring experience Q WSSRAP (see attached letter dated10/15/01) 
2 Subcontractor has Increased pricing based on experience @ WSSRAP and having to provide access for the air rotary rig w/no assistance from others 
3 Subcontractor Is entirely responsible for providing access to the drilling location, which includes mobilization and set-up of various additional equipment 



0.0 ea $40.00 $0.00 
0.0 If $15.00 $0.00 
0.0 If $8.00 $0.00 
0.0 ea $20.00 $0.00 
0.0 ea $20.00 $0.00 
0.0 ea $2,200.00 $0.00 
0.0 chr $240.00 $0.00 

192' SS Cap 
20 r PVC Screen 
21 2" PVC Casing 
22 2' PVC Plug 
23 7' PVC Cap 
24 Well Development 
25 Packer Testing 

Table #5: Groundwater Operable Unit - Abandonment-Installation Costs for 1 Well 
Task Description: Abandonment and Installation of I weathered well for annual maintenance costs 
Assume new well to be Installed as original (abandoned) well 
Weathred well assumed to be 80 ft deep and no testing performed 

Item Item Description Quantity Unit 

0.0 	rrihr 

Rate Cost 

 

    

    

5 Geologist $110.00 $0.00 

 

    

9 Shelby Tube Sampling 
10 Split Spoon Sampling 
11 Continuous Sampling 
12 Collect & Transport Samples 

	

0.0 	ea 

	

0.0 	as 

	

0.0 	If 

	

0.0 	chr 

$35.00 
$30.00 
$15.00 

$150.00 

• $0.00 
$0.00 
$0.00 
$0.00 

   

30 4" Boring Abandonment 
	

0.0 
	

If 
	

$40.00 
	

$0.00 
31 6" Boring Abandonment 

	
0.0 
	

If 
	

$50.00 
	

$0.00 
tr8WDMIfiri ti.t:-.11 .1r.4 1i1113MMOMI 

33 14* Boring Abandonment 
	

0.0 
	

$160.00 
	

$0.00 
- • 	li'aVANgimrk 

35 8' Rotary Wash- Abandonment 
38 Neat Cement Grout- Abandonment 
37 Bentonite Grout- Abandonment 4" Hole 
38 4* Cutter 
39 6" Cutter 
40 10" Cutter 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

It 
If 
If 

ea 
ea 
ea 

$80.00 
$25.00 
$25.00 

$3,500.00 
$7,500.00 
$9,500.00 

$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 

     

Imttswcwimw,. 

 

  

   

43 Bentonite Grout- Abandonment 8" Hole 
	

0.0 
	

If 
	

$30.00 
	

$0.00 
Bea o i e r 2.001=t1.1=11.-IIMIO:Wks-Sinc iaro ;350'00 

45 Bentonite Grout- Abandonment 14" Hole 
	

0.0 
	

If 
	

$75.00 
	

$0.00 
ItItrABItiWitic $3 200 00 

47 Monitoring Welt Repair & Retrofit Labor 
	

0.0 
	

hr 
	

$220.00 
	

$0.00 
50 Access and Site Preparation 

	
0.0 	hr 
	

$200.00 
	

$0.00 
$42,945.00 

Comments: 
Rates based on Layne•Christensen WP-563 Bid costs 

1 Subcontractor has Increased pricing based on GWOU rock coring experience @ WSSRAP (see attached letter dated10/15 101) 
2 Subcontractor has Increased pricing based on experience (a WSSRAP and having to provide access for the air rotary rig w/no assistance from others 
3 Subcontractor Is entirely responsible for providing access to the drilling location, which Includes mobilization and set-up of various additional equipment 
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Attachment 4 

Cost Breakdown for Long Term Monitoring Alternative 
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MMEMMEMEMENYMMIMMUMWIMMMINIMMEM 
MINIMMUMMENOMMINIMMINIMMINIMMIM mummememenarmimmwommummil 
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MORRISON KNUDSEN CORPORATION 
MK-FERGUSON GROUP 

Project  CIA10 Ill. 	P P  
Feature  r o at-5 7-2-411-1. mbo c4,  s ty  
Item 

CALCULATION SHEET 
ENG-9s.1, REV.0, 9/92 

Sheet 
Contract No. 	3589 	File No. 	 
Designed 	Date 	 
Checked 	Date 	 



0.0 hr $220.00 $0.00 

Table #3: Groundwater Operable Unit - Long-Term Monitoring Alternative Costs 
Task Description: Abandon existing DOE wells (60) 
Assume removal of all unweathered wells 

tencrf, C-allt1.1,11amtm;war 
7 Rock Coring w/ Cont. Sampling 
8 Soil Drilling 
9 Shelby Tube Sampling 

10 Split Spoon Sampling 
11 Continuous Sampling 
12 Collect & Transport Samples 
13 Bentonite Grout- Installation 
14 Sand- Installation 
15 Bentonite Pellets- Installation 
16 2" SS Screen 
17 2' SS Casing 
18 2' SS Plug 
19 2' SS Cap 
20 2' PVC Screen 
21 2' PVC Casing 
22 2' PVC Plug 
23 2' PVC Cap 
24 Well Development 
25 Packer Testing 
28 6' Rock Reaming 

. 27 Well Protection 

0.0 mhr $110.00 $0.00 
$750:06 ,,17.41MiN 

0.0 If $80.00 $0.00 
0.0 If $20.00 $0.00 
0.0 ea $35.00 $0.00 
0.0 ea $30.00 $0.00 
0.0 If $15.00 $0.00 
0.0 chr $150.00 $0.00 
0.0 If $15.00 $0.00 
0.0 If $15.00 $0.00 
0.0 If $40.00 $0.00 
0.0 If $45.00 $0.00 
0.0 If $30.00 $0.00 
0.0 ea $40.00 $0.00 
0.0 ea $40.00 $0.00 
0.0 If $15.00 $0.00 
0.0 If $8.00 $0.00 
0.0 ea $20.00 $0.00 
0.0 -ea $20.00 $0.00 
0.0 ea $2,200.00 $0.00 
0.0 chr $240.00 $0.00 
0.0 If $70.00 $0.00 
0.0 ea $750.00 $0.00 

top.. 

0.0 If $40.00 • $0.00 
0.0 If $50.00 $0.00 

38 Neat Cement Grout- Abandonment 0.0 If $25.00 $0.00 
37 Bentonite Grout- Abandonment 4' Hole 0.0 If $25.00 $0.00 
38 4' Cutter 0.0 ea $3.500.00 $0.00 
39 6' Cutter 0.0 ea $7,500.00 $0.00 
40 10' Cutter 0.0 ea $9,500.00 $0.00 
41 Well Registration 0.0 ea $60.00 $0.00 

$386,53250 

Comments: 
Rates based on Layne-Christensen WP-583 Bid costs 
Subcontractor has increased pricing based on GWOU rock coring experience © WSSRAP (see attached letter dated10/15/01) 

2 Subcontractor has Increased pricing based on experience Q WSSRAP and having to provide access for the air rotary rig w/ no assistance from others 
3 Subcontractor Is entirely responsible for providing access to the drilling location, which includes mobilization and set-up of various additional equipment 

• 
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