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Figure 3
Flux Chamber Sampling Train

Tier 2 Methane Evaluation for the East Bay Redevelopment Site
East Bay Redevelopment Site
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Notes:
- Figure not drawn to scale
1Landfill monitor measured methane, 
oxygen, carbon dioxide, and pressure differential.
2For locations where depth-to-groundwater
was less than or equal to 2 feet bgs.
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Figure 4
Soil Vapor Probe Sampling Train

Tier 2 Methane Evaluation for the East Bay Redevelopment Site
East Bay Redevelopment Site
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- Figure not drawn to scale 
1Landfill monitor measured methane, oxygen, 
carbon dioxide, and pressure differential.
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Figure 5
Hand's On Children's Museum Indoor Air Sample Locations

Tier 2 Methane Evaluation for the East Bay Redevelopment Site
East Bay Redevelopment Site
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No Measurements Available <0.01% (<100 ppm) 0.01% to <1.25% >1.25%

<1.25% to 5% No further action No further action No further action

>5% to 30%

No further action unless 

pressure differential >500 

Pascals

No further action unless 

pressure differential >500 

Pascals

No further action unless 

pressure differential >500 

Pascals

>30%
(1) Collect indoor air data

Evaluate on case-by-case 

basis

Evaluate on case-by-case 

basis

Notes:

1
 The potential for pressure gradients to occur in the future at a given site should be considered.

Table 1:  ASTM Designation E2993-16 Criteria

Methane Indoor Air Concentration
Methane Shallow Soil 

Gas Concentration

Immediately notify 

authorities, recommend 

owner/operator evacuate 

building

Tier 2 Methane Evaluation for the East Bay Redevelopment Site

Page 1 of 1



Sample ID Time

Differential 

Pressure 

(Pascals)

Methane

(%)

Carbon Dioxide

(%)

Oxygen

(%)

Hydrogen Sulfide

(%) Notes

9:05 -10 1.2 3.1 9.5 0.0

9:35 -10 1.2 3.7 8.4 0.0

10:05 7.5 1.5 3.7 5.7 0.0

10:35 7.5 1.7 5.2 5.4 0.0

11:05 10 1.5 4.9 4.8 0.0

10:30 0.0 4.4 1.1 9.4 0.0

11:00 10 4.8 1.2 6.8 0.0

11:30 10 4.6 1.2 6.7 0.0

11:13 10 27 21 0.0 0.0

11:43 10 28 22 0.0 0.0

12:13 12 27 21 0.0 0.0

12:43 35 28 21 0.0 0.0

12:05 20 0.0 7.7 6.7 0.0

12:35 35 0.0 9.1 4.4 0.0

12:40 35 0.0 1.2 19 0.0

1:10 40 0.0 1.2 19 0.0

1:25 40 0.30 0.40 0.50 0.0

1:55 47 0.30 0.40 0.0 0.0

2:08 30 0.0 5.1 10 0.0

2:38 22 0.0 6.4 6.6 0.0

9:20 -25 30 7.5 0.0 0.0

9:50 -22 30 7.5 0.0 0.0

10:20 -22 30 7.5 0.0 0.0

1:30 0.0 20 4.8 14 0.0

2:00 0.0 28 6.5 11 0.0

2:30 22 28 6.9 11 0.0

3:20 22 30 7.6 9.5 0.0

1:45 5.0 50 5.8 8.6 0.0

2:45 22 9.1 1.6 18 0.0

3:15 22 0.0 0.10 21 0.0

9:05 7.5 0.20 0.10 21 0.0

9:25 7.5 0.30 0.10 21 0.0

9:40 7.5 0.0 0.0 21 0.0

1:00 2.5 25 1.6 7.9 0.0

1:30 2.5 26 2.1 7.8 0.0

3:00 22 0.0 4.4 9.1 0.0

3:30 22 0.0 4.5 9.3 0.0

SVP-10-093016

SVP-10-093016

SVP was inundated when 

pulled out.  Sample was 

repeated later that day.

SVP-10-092916

SVP-11-092916

SVP was inundated when 

pulled out.  Sample was 

repeated the next day.

SVP-05-092816

SVP-06-092816

SVP-07-092816

SVP-08-092916

SVP-09-092916

Table 2:  Soil Gas Results

SVP-01-092816

SVP-02-092816

SVP-03-092816

SVP-04-092816 Pressure appears to increase 

as ambient temperature 

increases.

Tier 2 Methane Evaluation for the East Bay Redevelopment Site
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Sample ID Time

Differential 

Pressure 

(Pascals)

Methane

(%)

Carbon Dioxide

(%)

Oxygen

(%)

Hydrogen Sulfide

(%) Notes

Table 2:  Soil Gas Results

SVP-01-092816

9:45 7.5 35 2.9 10 0.0

10:15 -5.0 35 2.7 11 0.0

10:00 7.5 56 6.8 0.0 0.0

10:30 -5.0 56 6.7 0.0 0.0

10:35 -5.0 0.0 0.80 20 0.0

11:05 -17 0.0 2.2 17 0.0

11:15 -17 0.0 0.20 21 0.0

11:45 -12 0.0 0.30 21 0.0

2:10 5.0 0.0 1.9 18 0.0

2:40 7.5 0.0 1.9 18 0.0

1:45 -2.5 0.0 0.0 21 0.0

2:15 5.0 0.0 0.0 22 0.0

10:10 -22 0.30 0.10 21 0.0

11:10 -7.5 0.80 0.30 21 0.0

12:10 -2.5 0.70 0.30 21 0.0

1:10 0.0 0.60 0.30 21 0.0

2:10 7.5 0.50 0.30 20 0.0

10:25 -22 0.0 0.10 21 0.0

11:25 -22 0.0 0.20 21 0.0

12:25 -22 0.0 0.20 21 0.0

1:25 -22 0.0 0.20 21 0.0

2:25 -22 0.0 0.30 21 0.0

12:30 0.0 0.0 0.10 21 0.0

1:30 0.0 0.80 0.30 20 0.0

2:30 22 0.0 0.30 20 0.0

12:40 7.5 0.0 0.40 21 0.0

1:40 0.0 0.0 0.30 21 0.0

2:40 22 1.4 0.40 20 0.0

3:40 22 1.8 0.40 20 0.0

1:45 0.0 0.10 0.20 21 0.0

2:45 22 1.2 0.60 19 0.0

3:45 22 1.9 0.90 19 0.0

Notes:

Field notes are included in Appendix A.

FC-01-092916

FC-02-092916

FC-03-092916

FC-04-092916

FC-05-092916

SVP-16-093016

SVP-17-093016

SVP-12-093016

SVP-13-093016

SVP-14-093016

SVP-15-093016

Tier 2 Methane Evaluation for the East Bay Redevelopment Site
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Sample ID Analyte

Summa Canister Result

(%)

GEM2000 Landfill 

Analyzer Result

(%) Difference

Oxygen 7.9 4.8 3.1

Methane 1.8 1.5 0.30

Carbon Dioxide 3.5 4.9 -1.4

Oxygen 2.8 0.0 2.8

Methane 26 28 -1.6

Carbon Dioxide 19 21 -2.2

Oxygen 3.4 0.0 3.4

Methane 26 30 -4.2

Carbon Dioxide 6.3 7.5 -1.2

Notes:

Summa canister results are included in Appendix C.

Table 3:  Summa Canister Results Compared to GEM2000 Landfill Analyzer Results

SG-SVP-01-092816

SG-SVP-03-092816

SG-SVP-08-092816

Tier 2 Methane Evaluation for the East Bay Redevelopment Site

Page 1 of 1



Room ID
1

Room Description

Methane 

Concentration

(%)

1 Stairs 1 Beneath stairs, by utility penetrations Not detected

Floor drain 1 Not detected

Floor drain 2 Not detected

Pipe under sink Not detected

Pipe into floor Not detected

Floor drain Not detected

Pipe under cabinet (utility penetration) Not detected

Under appliance Not detected

5 Café/Lobby Electrical utility box Not detected

6 Main Entrance Vestibule grate Not detected

Under door before opened Not detected

Under cabinets Not detected

8 Storage 2 Floor seams in bike storage Not detected

9 Admin Office 3 Floor seams in office Not detected

Floor drain Not detected

Toilet Not detected

Floor drain Not detected

Under sink with pipe penetration Not detected

Utility penetration Not detected

Ambient air Not detected

13 Stairs 2 Underneath stairs Not detected

Utility penetration with crack in slab Not detected

Crack in slab Not detected

Water pipe penetrations Not detected

Floor drain Not detected

Crack in slab Not detected

Floor drain Not detected

Toilet Not detected

Electrical box Not detected

Under sink Not detected

Inside boat exhibit Not detected

Crack in slab Not detected

West door Not detected

East door Not detected

Male Restrooms Not detected

Female Restrooms Not detected

2
(2) Exterior Stormwater catch basin by back entrance Not detected

3
(2) Exterior Stormwater treatment vault in alley north of Hand's On Children's Museum Not detected

4
(2) Exterior Stormwater vault northeast of Hand's on Children's Museum Not detected

5
(2) Exterior Stormwater treatment vault on Marine Drive Not detected

Notes:

1 
Room ID corresponds to sample labels on Figure 5, with some exceptions (see Footnote 2).

2 
Room ID corresponds to sample labels on Figure 6.

1
(2) East Bay Plaza

17 Main Gallery

7 Storage 1

18 Elevator

15 Female Restroom

16 Repair Shop

Mechanical/Electrical 

Shop
14

4 Café Prep

11 Janitor Closet

12 Closet

Male Restroom10

Table 4:  Indoor Air Results

Family Restroom3

Dish Room2

Tier 2 Methane Evaluation for the East Bay Redevelopment Site

Page 1 of 1
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Photo No. 1: Indoor Air 
Sampling in Cafe 

 

Date: 9/12/16 

Description: 
Sampling of a utility 
electrical box in the 
café/lobby of the 
Hand’s On Children’s 
Museum. 
 

 

Photo No. 2: Indoor Air 
Sampling in 
Mechanical/Electrical 
Shop 

 

Date: 9/12/16 

Description: 
Sampling of pipes and 
cracks in the slab of the 
Mechanical/Electrical 
Shop of the Hand’s On 
Children’s Museum. 
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Photo No. 3: Indoor Air 
Sampling of Elevator 
Shaft 

 

Date: 9/12/16 

Description: 
Sampling of the 
elevator shaft in the 
Hand’s on Children’s 
Museum.  The tubing is 
lowered five feet into 
the shaft. 
 

 

Photo No. 4: Sampling 
of a Stormwater Drain 

 

Date: 9/12/16 

Description: 
Multiple stormwater 
drains outside of the 
Hand’s On Children’s 
Museum were sampled.  
The wand and tubing 
were lowered into a 
hole in the manhole 
covers. 
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Photo No. 5: Example 
of Soil Vapor Probe 
Setup 

 

Date: 9/29/16 

Description: 
An example of a soil 
vapor probe setup.  The 
tubing is extended and 
threaded underground.  
The ground surface and 
portion of the tube 
aboveground are 
sealed with bentonite to 
ensure an airtight seal. 
 

 

Photo No. 6: Example 
of Flux Chamber Setup 

 

Date: 9/29/16 

Description: 
An example of a flux 
chamber setup.  The 
native soil was 
removed up to six 
inches above 
groundwater.  The 
bucket was placed 
inside and then the 
native soil was replaced 
to provide an airtight 
seal.  A hole was drilled 
into the top of the 
chamber and the tube 
was extended to 
approximately six 
inches above ground 
surface, then the hole 
was sealed with 
plumber’s putty.   
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10/3/2016

Ms. Shella Swain

Pioneer Technologies Corporation

5205 Corporate Ctr Ct. SE Ste A

Lacey WA 98503

Project Name: East Bay Methane

Project #: 

Dear Ms. Shella Swain

The following report includes the data for the above referenced project for sample(s) 
received on 9/30/2016 at Air Toxics Ltd.

The data and associated QC analyzed by Modified ASTM D-1946 are compliant with 
the project requirements or laboratory criteria with the exception of the deviations 
noted in the attached case narrative.

Thank you for choosing Eurofins Air Toxics Inc. for your air analysis needs.  Eurofins Air 
Toxics Inc. is committed to providing accurate data of the highest quality.  Please feel free 
to contactthe Project Manager: Kelly Buettner at 916-985-1000 if you have any questions 
regarding the data in this report.

Regards,

Kelly Buettner

Project Manager

Workorder #: 1609693
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Ms. Shella Swain
Pioneer Technologies Corporation
5205 Corporate Ctr Ct. SE Ste A
Lacey, WA  98503

WORK ORDER #: 1609693

CLIENT: BILL TO: 

PHONE:

Ms. Shella Swain
Pioneer Technologies Corporation
5205 Corporate Ctr Ct. SE Ste A
Lacey, WA  98503

360-570-1700

360-570-1777
09/30/2016

DATE COMPLETED: 10/03/2016

P.O. #

PROJECT # East Bay Methane

Work Order Summary

FAX:

DATE RECEIVED: CONTACT: Kelly Buettner

NAMEFRACTION # TEST VAC./PRES.
RECEIPT

PRESSURE
FINAL

01A SG-SVP-1-092816 Modified ASTM D-1946 3.5 "Hg 15.2 psi
02A SG-SVP-3-092816 Modified ASTM D-1946 3.9 "Hg 15 psi
03A SG-SVP-8-092816 Modified ASTM D-1946 4.3 "Hg 15.3 psi
04A(cancelled) SG-SVP-10-092816 Modified ASTM D-1946 15 psi
05A Lab Blank Modified ASTM D-1946 NA NA
06A LCS Modified ASTM D-1946 NA NA

CERTIFIED BY:

Technical Director

DATE:

Name of Accreditation Body: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number: CA300005, Effective date: 10/18/2015, Expiration date: 10/17/2016.

180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 95630
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020

                                                                                                                                         10/03/16

Page  2 of 10

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.

Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

Certification numbers:  AZ Licensure AZ0775, NJ NELAP - CA016, NY NELAP - 11291, 
TX NELAP - T104704434-15-9, UT NELAP CA0093332015-6, VA NELAP - 8113, WA NELAP - C935



LABORATORY NARRATIVE
Modified ASTM D-1946

Pioneer Technologies Corporation
Workorder# 1609693

Four  1  Liter  Summa  Canister  samples  were  received  on  September  30,  2016.  The  laboratory 
performed  analysis  via  Modified  ASTM  Method  D-1946  for  Methane  and  fixed  gases  in  air  using
GC/FID  or  GC/TCD.   The  method  involves  direct  injection  of  1.0  mL  of  sample.  

On  the  analytical  column  employed  for  this  analysis,  Oxygen  coelutes  with  Argon.  The  corresponding
peak  is  quantitated  as  Oxygen.

Since  Nitrogen  is  used  to  pressurize  samples,  the  reported  Nitrogen  values  are  calculated  by  adding  all
the  sample  components  and  subtracting  from  100%.

Method  modifications  taken  to  run  these  samples  are  summarized  in  the  table  below.   Specific  project 
requirements  may  over-ride  the  EATL  modifications.

Requirement ATL  ModificationsASTM D-1946
Calibration A single point 

calibration is 
performed using a 
reference standard 
closely matching the 
composition of the 
unknown.

A minimum of 5-point calibration curve is performed. 
Quantitation is based on average Response Factor.

Reference Standard The composition of any 
reference standard 
must be known to 
within 0.01 mol % for 
any component.

The standards used by ATL are blended to a >/= 95% 
accuracy.

Sample Injection Volume Components whose 
concentrations are in 
excess of 5 % should 
not be analyzed by 
using sample volumes 
greater than 0.5 mL.

The sample container is connected directly to a fixed 
volume sample loop of 1.0 mL on the GC.  Linear range 
is defined by the calibration curve. Bags are loaded by 
vacuum.

Normalization Normalize the mole 
percent values by 
multiplying each value 
by 100 and dividing by 
the sum of the original 
values. The sum of the 
original values should 
not differ from 100% 
by more than 1.0%.

Results are not normalized.  The sum of the reported 
values can differ from 100% by as much as 15%, either 
due to analytical variability or an unusual sample matrix.

Precision Precision requirements 
established at each 
concentration level.

Duplicates should agree within 25% RPD for detections 
> 5 X's the RL.
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Receiving Notes

Sample SG-SVP-10-092816 was cancelled on 09/30/16 per client's request.

There  were  no  analytical  discrepancies.

Analytical Notes

Seven  qualifiers  may  have  been  used  on  the  data  analysis  sheets  and  indicate  as  follows:
B  -   Compound  present  in  laboratory  blank  greater  than  reporting  limit.
J  -   Estimated  value.
E  -   Exceeds  instrument  calibration  range.
S  -   Saturated  peak.
Q  -   Exceeds  quality  control  limits.
U  -   Compound  analyzed  for  but  not  detected  above  the  detection  limit.
M  -   Reported  value  may  be  biased  due  to  apparent  matrix  interferences.
File  extensions  may  have  been  used  on  the  data  analysis  sheets  and  indicates  
as  follows:  
  a-File  was  requantified
  b-File  was  quantified  by  a  second  column  and  detector
  r1-File  was  requantified  for  the  purpose  of  reissue

Definition of Data Qualifying Flags

Page  4 of 10



NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946
Summary of Detected Compounds

Client Sample ID: SG-SVP-1-092816

Lab ID#: 1609693-01A

(%)(%)Compound
AmountRpt. Limit

0.23 7.9Oxygen

0.23 87Nitrogen

0.00023 1.8Methane

0.023 3.5Carbon Dioxide

Client Sample ID: SG-SVP-3-092816

Lab ID#: 1609693-02A

(%)(%)Compound
AmountRpt. Limit

0.23 2.8Oxygen

0.23 52Nitrogen

0.00023 26Methane

0.023 19Carbon Dioxide

Client Sample ID: SG-SVP-8-092816

Lab ID#: 1609693-03A

(%)(%)Compound
AmountRpt. Limit

0.24 3.4Oxygen

0.24 64Nitrogen

0.00024 26Methane

0.024 6.3Carbon Dioxide
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Client Sample ID: SG-SVP-1-092816
Lab ID#: 1609693-01A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

10100305File Name:
Dil. Factor: 2.30

Date of Collection:  9/28/16 11:16:00 AM
Date of Analysis:  10/3/16 10:25 AM

(%)(%)Compound
AmountRpt. Limit

0.23 7.9Oxygen

0.23 87Nitrogen

0.00023 1.8Methane

0.023 3.5Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SG-SVP-3-092816
Lab ID#: 1609693-02A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

10100306File Name:
Dil. Factor: 2.32

Date of Collection:  9/28/16 12:52:00 PM
Date of Analysis:  10/3/16 10:50 AM

(%)(%)Compound
AmountRpt. Limit

0.23 2.8Oxygen

0.23 52Nitrogen

0.00023 26Methane

0.023 19Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: SG-SVP-8-092816
Lab ID#: 1609693-03A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

10100307File Name:
Dil. Factor: 2.38

Date of Collection:  9/29/16 10:45:00 AM
Date of Analysis:  10/3/16 11:27 AM

(%)(%)Compound
AmountRpt. Limit

0.24 3.4Oxygen

0.24 64Nitrogen

0.00024 26Methane

0.024 6.3Carbon Dioxide

Container Type: 1 Liter Summa Canister
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Client Sample ID: Lab Blank
Lab ID#: 1609693-05A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

10100304File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  10/3/16 10:01 AM

(%)(%)Compound
AmountRpt. Limit

0.10 Not DetectedOxygen

0.10 Not DetectedNitrogen

0.00010 Not DetectedMethane

0.010 Not DetectedCarbon Dioxide

Container Type: NA - Not Applicable
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Client Sample ID: LCS
Lab ID#: 1609693-06A

NATURAL GAS ANALYSIS BY MODIFIED ASTM D-1946

10100302File Name:
Dil. Factor: 1.00

Date of Collection: NA 
Date of Analysis:  10/3/16 09:06 AM

Limits%RecoveryCompound
Method

98 85-115Oxygen

95 85-115Nitrogen

100 85-115Methane

103 85-115Carbon Dioxide

Container Type: NA - Not Applicable
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Appendix O 

Order of Magnitude Cost Estimates 
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Table O-1:  Comparison of Estimated Net Present Value Costs for Interim Action Alternatives

Cost Type

Institutional Controls and 

Engineering Controls

(Alternative 1)

Targeted Soil Removal, Cover, 

and Controls 

(Alternative 2)

Total Soil Removal 

(Alternative 3)

Direct Capital Costs $110,000 $800,000 $29,950,000

Indirect Capital Costs $20,000 $160,000 $1,200,000

O&M Costs $6,149 $6,149 $0

Periodic Costs $0 $48,102 $0

Total Net Present Value 
(1) $140,000 $1,010,000 $31,150,000

Notes:

O&M: operation and maintenance

See Tables O-3, O-5, and O-7 for the net present value costs presented in this table.  See Tables O-2, O-4, and O-6 for the basis for Tables O-3, O-5, and O-7, respectively.

(1)
 Rounded to the nearest $10,000.

This is an order of magnitude cost estimate (i.e., +/- 50%).  Since this estimate is based on a generalized description of the alternative and a variety of simplifying 

assumptions, actual implementation costs would likely vary as the remedial design and associated cost estimate were refined.  Furthermore, since PIONEER has no control 

over the cost of labor, materials, and equipment or the nature of a particular competitive bidding process at the time the work would be performed, this estimate represents 

PIONEER's professional judgment based on experience with similar work.  O&M costs are for an assumed duration of 30 years.  No contingency is included in this estimate.  
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Table O-2:  Order of Magnitude Costs for Institutional Controls and Engineering Controls (Alternative 1)

Cost 

Type Item Description 
(1)

Qty Unit Basis for Quantity Assumption

Unit 

Price Basis for Unit Price Assumption Cost

Contractor mobilization 5 % Assumed percentage of direct capital costs. N/A N/A $4,650

Miscellaneous implementation plans and permits 1 LS Qty assumed to simplify estimate. $25,000 $25,000

Decommission MWs 18 Each 18 remaining MWs. $1,000 $18,000

Implement ECs during construction activities 1 LS Qty assumed to simplify estimate. $50,000 $50,000

Sales tax 8.8 % Current sales tax for Olympia. N/A N/A $8,593

$110,000

Remedial design and contracting support 3 % N/A N/A $3,300

Construction oversight 5 % N/A N/A $5,500

Sampling and analyses costs 0 % N/A N/A $0

Completion report 3 % N/A N/A $3,300

Port environmental staff 3 % N/A N/A $3,300

Ecology oversight and permit fees 3 % N/A N/A $3,300

$20,000

O
&

M
 

C
o
s
ts Inspections of cap/cover and ICs (and associated 

documentation)

30 Year Assumed annual inspections for 30 year period. $400 Assumed 4 hours/year at $100/hour for Port to 

conduct and document inspection.

$12,000

P
e
ri
o

d
ic

 

C
o
s
ts

None N/A N/A N/A N/A N/A $0

$140,000

Notes:

LS: lump sum, N/A: not applicable, O&M: operation and maintenance, Qty: quantity

(2)
 Rounded to the nearest $10,000.

Total 
(2)

This is an order of magnitude cost estimate (i.e., +/- 50%).  Since this estimate is based on a generalized description of the alternative and a variety of simplifying assumptions, actual implementation costs would likely vary as the remedial design 

and associated cost estimate were refined.  Furthermore, since PIONEER has no control over the cost of labor, materials, and equipment or the nature of a particular competitive bidding process at the time the work would be performed, this 

estimate represents PIONEER's professional judgment based on experience with similar work.  O&M costs are for an assumed duration of 30 years.  No contingency is included in this estimate.  
(1)

 Costs for (1) excavating soil for redevelopment purposes, (2) on-site reuse of soil, (3) disposing of geotechnically unsuitable soil, and (4) constructing buildings, pavement, hardscapes, and softscapes are not included in this estimate since they 

are redevelopment costs.  

D
ir
e
c
t 

C
a
p
it
a
l 
C

o
s
ts

Assumed based on actual Site costs for similar 

items during past Site IAs, scaled to the 

anticipated level of effort associated with the 

alternative.  

Subtotal 
(2)

In
d
ir
e
c
t 

C
a
p
it
a
l 
C

o
s
ts Assumed percentage of direct capital costs based on 

anticipated level of effort.

Subtotal 
(2)
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Table O-3:  Net Present Value for Institutional Controls and Engineering Controls (Alternative 1)

Year Cost Type Total Cost

Discount Factor at Assumed 5% 

Discount Rate Net Present Value

0 Capital Costs $110,000 1.00 $110,000

0 Indirect Capital Costs $20,000 1.00 $20,000

1 O&M Costs $400 0.95 $381

2 O&M Costs $400 0.91 $363

3 O&M Costs $400 0.86 $346

4 O&M Costs $400 0.82 $329

5 O&M Costs $400 0.78 $313

6 O&M Costs $400 0.75 $298

7 O&M Costs $400 0.71 $284

8 O&M Costs $400 0.68 $271

9 O&M Costs $400 0.64 $258

10 O&M Costs $400 0.61 $246

11 O&M Costs $400 0.58 $234

12 O&M Costs $400 0.56 $223

13 O&M Costs $400 0.53 $212

14 O&M Costs $400 0.51 $202

15 O&M Costs $400 0.48 $192

16 O&M Costs $400 0.46 $183

17 O&M Costs $400 0.44 $175

18 O&M Costs $400 0.42 $166

19 O&M Costs $400 0.40 $158

20 O&M Costs $400 0.38 $151

21 O&M Costs $400 0.36 $144

22 O&M Costs $400 0.34 $137

23 O&M Costs $400 0.33 $130

24 O&M Costs $400 0.31 $124

25 O&M Costs $400 0.30 $118

26 O&M Costs $400 0.28 $112

27 O&M Costs $400 0.27 $107

28 O&M Costs $400 0.26 $102

29 O&M Costs $400 0.24 $97

30 O&M Costs $400 0.23 $93

N/A Periodic Costs $0 N/A $0

$140,000

Notes:

See Table O-2 for cost estimate details for this alternative.  The base year for the estimate was assumed to be 2015.
(1)

 Rounded to nearest $10,000.

Total Net Present Value of Alternative 
(1)
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Table O-4:  Order of Magnitude Costs for Targeted Soil Removal, Cover, and Controls (Alternative 2)

Cost 

Type Item Description 
(1)

Qty Unit Basis for Quantity Assumption

Unit 

Price Basis for Unit Price Assumption Cost

Contractor mobilization 5 % Assumed percentage of direct capital costs. N/A N/A $34,900

Miscellaneous implementation plans and permits 1 LS Qty assumed to simplify estimate. $25,000 $25,000

Decommission MWs 18 Each 18 remaining MWs. $1,000 $18,000

Excavation dewatering and disposal 1 LS Qty assumed to simplify estimate. $15,000 $15,000

Excavate RL soil exceedances 94 Ton $10 $940

Haul and off-site disposal of RL exceedances 94 Ton $66 $6,204

Gravel borrow, haul, and backfill RL excavations 94 Ton $25 $2,350

Site preparation and excavation activities prior to 1 LS Qty assumed to simplify estimate. $50,000 $50,000

Install geotextile under soil cover 261,000 SF Assumed 6 acres of remaining land to receive soil cover.  

Qty rounded to nearest thousand.

$0.50 $130,500

Gravel borrow, haul, and backfill for soil cover 16,000 Ton Assumed (1) 6 acres of remaining land to receive soil 

cover, (2) cover thickness of 1 foot, and (3) soil density of 

1.7 ton/CY.  Qty rounded to nearest thousand.

$25 $400,000

Miscellaneous cleanup requirements (e.g., ECs) 1 LS Qty assumed to simplify estimate. $50,000 $50,000

Sales tax 8.8 % Current sales tax for Olympia. N/A N/A $64,495

$800,000

Remedial design and contracting support 3 % N/A N/A $24,000

Construction oversight 5 % N/A N/A $40,000

Sampling and analyses costs 3 % N/A N/A $24,000

Completion report 3 % N/A N/A $24,000

Port environmental staff 3 % N/A N/A $24,000

Ecology oversight and permit fees 3 % N/A N/A $24,000

$160,000

O
&

M
 

C
o
s
ts Inspections of cap/cover and ICs (and associated 

documentation)

30 Year Assumed annual inspections for 30 year period. $400 Assumed 4 hours/year at $100/hour for Port to 

conduct and document inspection.

$12,000

P
e
ri
o

d
ic

 

C
o
s
ts

Soil cover maintenance 1 LS Qty assumed to simplify estimate.  $100,000 Assumed one $100,000 repair project would be 

necessary within 30 year period due to 

earthquake, flood, etc.

$100,000

$1,070,000

Notes:

CY: cubic yard, LS: lump sum, N/A: not applicable, O&M: operation and maintenance, Qty: quantity, SF: square feet

(2)
 Rounded to the nearest $10,000.

Assumed based on actual Site costs for similar 

items during past Site IAs, scaled to the 

anticipated level of effort associated with the 

alternative.  Geotextile installation costs based 

on actual costs for similar items at other sites.

Assumed percentage of direct capital costs based on 

anticipated level of effort.

Subtotal 
(2)

Subtotal 
(2)

This is an order of magnitude cost estimate (i.e., +/- 50%).  Since this estimate is based on a generalized description of the alternative and a variety of simplifying assumptions, actual implementation costs would likely vary as the remedial design 

and associated cost estimate were refined.  Furthermore, since PIONEER has no control over the cost of labor, materials, and equipment or the nature of a particular competitive bidding process at the time the work would be performed, this 

estimate represents PIONEER's professional judgment based on experience with similar work.  O&M costs are for an assumed duration of 30 years.  No contingency is included in this estimate.  
(1)

 Costs for (1) excavating soil for redevelopment purposes, (2) on-site reuse of soil, (3) disposing of geotechnically unsuitable soil, and (4) constructing buildings, pavement, hardscapes, and softscapes are not included in this estimate since they 

are redevelopment costs.  

D
ir
e
c
t 

C
a
p
it
a
l 
C

o
s
ts

In
d
ir
e
c
t 

C
a
p
it
a
l 
C

o
s
ts

Assumed (1) 100 square foot excavations for RL 

exceedances at DP04, MW24S, and DP06/SVP2-SO, (2) 5 

foot excavation thicknesses, and (3) soil density of 1.7 

ton/CY.

Total 
(2)
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Table O-5:  Net Present Value for Targeted Soil Removal, Cover, and Controls (Alternative 2)

Year Cost Type Total Cost

Discount Factor at Assumed 5% 

Discount Rate Net Present Value

0 Capital Costs $800,000 1.00 $800,000

0 Indirect Capital Costs $160,000 1.00 $160,000

1 O&M Costs $400 0.95 $381

2 O&M Costs $400 0.91 $363

3 O&M Costs $400 0.86 $346

4 O&M Costs $400 0.82 $329

5 O&M Costs $400 0.78 $313

6 O&M Costs $400 0.75 $298

7 O&M Costs $400 0.71 $284

8 O&M Costs $400 0.68 $271

9 O&M Costs $400 0.64 $258

10 O&M Costs $400 0.61 $246

11 O&M Costs $400 0.58 $234

12 O&M Costs $400 0.56 $223

13 O&M Costs $400 0.53 $212

14 O&M Costs $400 0.51 $202

15 O&M Costs $400 0.48 $192

16 O&M Costs $400 0.46 $183

17 O&M Costs $400 0.44 $175

18 O&M Costs $400 0.42 $166

19 O&M Costs $400 0.40 $158

20 O&M Costs $400 0.38 $151

21 O&M Costs $400 0.36 $144

22 O&M Costs $400 0.34 $137

23 O&M Costs $400 0.33 $130

24 O&M Costs $400 0.31 $124

25 O&M Costs $400 0.30 $118

26 O&M Costs $400 0.28 $112

27 O&M Costs $400 0.27 $107

28 O&M Costs $400 0.26 $102

29 O&M Costs $400 0.24 $97

30 O&M Costs $400 0.23 $93

15 Periodic Costs 
(1) $100,000 0.48 $48,102

$1,010,000

Notes:

See Table O-4 for cost estimate details for this alternative.  The base year for the estimate was assumed to be 2015.
(1)

 Soil cap/cover repair assumed to occur in Year 15.
(2)

 Rounded to nearest $10,000.

Total Net Present Value of Alternative 
(2)
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Table O-6:  Order of Magnitude Costs for Total Soil Removal (Alternative 3)

Cost 

Type Item Description 
(1)

Qty Unit Basis for Quantity Assumption Unit Price Basis for Unit Price Assumption Cost

Contractor mobilization 5 % Assumed percentage of direct capital costs. N/A N/A $1,310,750

Miscellaneous implementation plans and permits 1 LS Qty assumed to simplify estimate. $50,000 $50,000

Decommission MWs 18 Each 18 remaining MWs. $1,000 $18,000

Excavation dewatering and disposal 1 LS Qty assumed to simplify estimate. $1,000,000 $1,000,000

Excavate CL soil exceedances 247,000 Ton $10 $2,470,000

Haul and off-site disposal of CL exceedances 247,000 Ton $66 $16,302,000

Gravel borrow, haul, and backfill CL excavations 247,000 Ton $25 $6,175,000

Miscellaneous cleanup requirements (e.g., ECs) 1 LS Qty assumed to simplify estimate. $200,000 $200,000

Sales tax 8.8 % Current sales tax for Olympia. N/A N/A $2,422,266

$29,950,000

Remedial design and contracting support 1 % N/A N/A $299,500

Construction oversight 1 % N/A N/A $299,500

Sampling and analyses costs 1 % N/A N/A $299,500

Completion report 0.5 % N/A N/A $149,750

Port environmental staff 0.25 % N/A N/A $74,875

Ecology oversight and permit fees 0.25 % N/A N/A $74,875

$1,200,000

O
&

M
 

C
o
s
ts None N/A N/A N/A N/A N/A $0

P
e
ri
o

d
ic

 

C
o
s
ts

None N/A N/A N/A N/A N/A $0

$31,150,000

Notes:

CY: cubic yard, LS: lump sum, N/A: not applicable, O&M: operation and maintenance, Qty: quantity, SF: square feet

(2)
 Rounded to the nearest $10,000.

Total 
(2)

This is an order of magnitude cost estimate (i.e., +/- 50%).  Since this estimate is based on a generalized description of the alternative and a variety of simplifying assumptions, actual implementation costs would likely vary as the remedial design 

and associated cost estimate were refined.  Furthermore, since PIONEER has no control over the cost of labor, materials, and equipment or the nature of a particular competitive bidding process at the time the work would be performed, this 

estimate represents PIONEER's professional judgment based on experience with similar work.  O&M costs are for an assumed duration of 30 years.  No contingency is included in this estimate.  
(1)

 Costs for (1) excavating soil for redevelopment purposes, and (2) constructing buildings, pavement, hardscapes, and softscapes are not included in this estimate since they are redevelopment costs.  

D
ir
e
c
t 

C
a
p
it
a
l 
C

o
s
ts

Assumed based on actual Site costs for 

similar items during past Site IAs, scaled to 

the anticipated level of effort associated 

with the alternative. 
Assumed (1) 6 acres of remaining land to be excavated, 

(2) soil from ground surface to 15 feet bgs excavated and 

disposed of off-site, and (3) soil density of 1.7 ton/CY.

Subtotal 
(2)

In
d
ir
e
c
t 

C
a
p
it
a
l 
C

o
s
ts Assumed percentage of direct capital costs based on 

anticipated level of effort.

Subtotal 
(2)
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Table O-7:  Net Present Value for Total Soil Removal (Alternative 3)

Year Cost Type Total Cost

Discount Factor at Assumed 5% 

Discount Rate Net Present Value

0 Capital Costs $29,950,000 1.00 $29,950,000

0 Indirect Capital Costs $1,200,000 1.00 $1,200,000

N/A O&M Costs $0 N/A $0

N/A Periodic Costs $0 N/A $0

$31,150,000

Notes:

See Table O-6 for cost estimate details for this alternative.  The base year for the estimate was assumed to be 2015.
(1)

 Rounded to nearest $10,000.

Total Net Present Value of Alternative 
(1)

Page 1 of 1



 

 

 

 

 

 

 

 
This page has been left blank intentionally to allow for  

double-sided printing. 




