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Executive Summary 
 
In the late summer and fall of 2012, the United States Environmental Protection Agency (EPA) 
performed a removal action (RA) at the Orofino Asbestos Site (Site) in Orofino, Idaho. The RA 
was performed to repair the engineered retaining wall that is part of the asbestos-contaminated 
soil repository constructed by EPA at the First Baptist Church (Church at 291 118th Street in 
Orofino in 2011). The asbestos-contaminated soil had been placed in the repository behind the 
retaining wall and underneath a protective soil and asphalt cover to mitigate potential human 
health risks from exposure to the asbestos-contaminated soil.  
 
In early 2012, representatives from the Church reported that some of the blocks in the curved, 
west section of the retaining wall had shifted. EPA investigated and determined that the likely 
cause of the shift in the blocks was settling of the backfilled soil. This settling caused large gaps 
between the individual wall blocks that, if not repaired, could potentially lead to the failure of the 
wall and allow the release of the asbestos-contaminated soil. 
 
The objective of the 2012 RA was to repair the retaining wall by temporarily removing some of 
the asbestos-contaminated soil, disassembling the retaining wall from the western third of the 
north leg around to the southwest end of the wall, and reconstructing the wall. The protective 
chain-linked fence on top of the wall was temporarily removed during the reconstruction. The 
asbestos-contaminated soil was excavated from behind the wall, stockpiled, and managed on-
Site. 
 
During the reconstruction of the wall, drain rock and perforated drainage pipes were placed 
between the wall and the compacted asbestos-contaminated soil. A drywell was also installed in 
the middle of the dry basin area of the repository to minimize surface water from infiltrating into 
the compacted asbestos-contaminated soil behind the wall. Upon the completion of the wall, the 
protective chain-link was rebuilt at the top of the wall. 
  
EPA also repaired two areas of the asphalt parking lot that had settled since the 2011 RA. The 
areas were excavated and re-compacted, and then new asphalt layers were installed to match the 
existing asphalt parking lot. The asphalt work was completed in November 2012. 
 
During the 20112 RA, air sampling and dust monitoring were conducted to ensure that the work 
was performed in accordance with best management practices. The results of air sampling and 
dust monitoring indicated that the Site activities were performed in a manner that was safe for 
Site personnel, nearby residents, and passers-by.  
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  1 Introduction 
 
In August of 2010, the United States Environmental Protection Agency (EPA) initiated a 
removal action (RA) to excavate asbestos-contaminated soil from multiple sites around Orofino, 
Idaho. The source of the asbestos-contaminated soil was asbestos-cement pipes (ACP) that had 
been used as underground water lines for the Riverside Water and Sewer District, the local water 
utility district. During a waterline improvement project in 2008 and 2009, ACP was crushed and 
soil with the ACP pieces present was allegedly given away to area property owners as fill 
material.  
 
EPA performed the 2010 RA in the fall of 2010. By the end of the 2010 RA, EPA had learned of 
21 properties that had received the asbestos-contaminated soil as fill material, and EPA was not 
able to address all properties in 2010 because of weather and access issues. During the 2010 RA, 
the excavated ACP and asbestos-contaminated soil were sent to a licensed off-Site landfill. EPA 
returned to the Site in the fall of 2011 to complete the RA. During the 2011 RA, EPA finished 
removing the ACP and asbestos-contaminated soil from all but one of the remaining properties. 
Recovered ACP was disposed of off Site at the licensed landfill. During the 2011 RA, instead of 
sending the asbestos-contaminated soil off Site for disposal, it was consolidated at the First 
Baptist Church (Church) property located at 291 118th Street, which had also received a large 
quantity of the asbestos-contaminated soil as fill material. The asbestos-contaminated soil from 
the other properties and the Church was consolidated behind an engineered retaining wall and 
underneath a protective asphalt and soil cover. The results of the 2010 RA are summarized in the 
report dated June 22, 2011 (E & E 2011), and the results of the 2011 RA are summarized in the 
report dated March 8, 2012 (E & E 2012b). 
 
In early 2012, during an inspection of the wall by a representative of the Church, large gaps were 
discovered between the individual blocks that form the western curved portion of the retaining 
wall. It was determined that the gaps between the wall blocks were caused by settling in the soil 
behind the wall, which caused the blocks to shift backwards towards the soil. Because of this 
unanticipated settling, EPA returned to the Site to repair the wall to prevent further settling and 
to prevent the risk of wall failure and/or the release of the asbestos from behind the wall.  
 
EPA tasked Ecology and Environment, Inc. (E & E), under Superfund Technical Assessment and 
Response Team (START)-3 contract number EP-S7-06-02, Technical Direction Document 
(TDD) number 10-09-0008, to provide technical, sampling, and documentation support for the 
Orofino Asbestos Site (Site) RA. The wall repair work was performed by Environmental Quality 
Management, Inc. (EQM) under the EPA Region 10 Emergency Response and Removal Services 
(ERRS) contract. During the 2012 RA, EPA repaired the wall by removing the protective soil 
cover, temporarily removing some of the asbestos-contaminated soil, disassembling the affected 
portion of the retaining wall, adding additional drainage features including a dry well, and 
reconstructing the wall. Additionally, two areas of the asphalt cover were repaired.  
 
This 2012 RA report includes the following sections: Introduction (Section 1); Site Description 
and Background (Section 2); Removal Action Description (Section 3); Project Organization, 
Cost, and Schedule (Section 4); Removal Activities (Section 5); Post-Removal Site Controls 
(Section 6); Waste Management, Transportation, and Disposal Activities (Section 7); Sampling 
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and Monitoring Activities (Section 8); Quality Assurance/Quality Control (Section 9); 
Community Relations (Section 10); Health and Safety (Section 11); Difficulties 
Encountered/Recommendations (Section 12); Summary and Conclusions (Section 13); and 
References (Section 14). Photographs taken throughout the 2012 RA are presented in Appendix 
A.  
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  2 Site Description and Background 
 
2.1 Site Location and Layout 
 

Site Name Orofino Asbestos Site 
Owner First Baptist Church1 
SSID #  10JN 
CERCLIS # IDN001002885 
Location Orofino, Clearwater County, Idaho 
Latitude 46° 29' 40.41" N  
Longitude 116° 18' 17.20" W 

 
Orofino is a rural community located in the North Central Region of Idaho along Orofino Creek 
and the Clearwater River (Figure 2-1). The population is approximately 3,300 and the City is the 
county seat for Clearwater County. The 2012 RA involved a repository constructed during the 
2011 RA on Church property located at 291 118th Street (Figure 2-2). A Site plan of the 
repository, the retaining wall, and the drywell is included in Appendix B. 
 
2.2 Surrounding Land Uses 
 
Information related to surrounding land uses is unchanged from the 2010 RA report (E & E 
2011). 
 
2.3 Site History, Operations, and Ownership 
 
Information related to Site history, operations, and ownership is unchanged from the 2010 RA 
report (E & E 2011). 
 
2.4 Regulatory and Enforcement History 
 
There are no known regulatory or enforcement actions at the Site prior to EPA's involvement 
beginning in 2010. For a summary of EPA's 2010 investigations, refer to Section 2.4 of the 2010 
RA report (E & E 2011). 
 

                                                 
1 Throughout the 2010 and 2011 RAs, the Orofino Asbestos Site encompassed multiple properties in and near the city of Orofino, 

Idaho. During the 2012 RA, work was only performed at one property, the First Baptist Church.  
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  3 Removal Action Description 
 
EPA performed the 2012 RA at the Site to repair the repository retaining wall that had been 
constructed during the 2011 RA to correct settling and compaction issues and to prevent the 
release of the asbestos-contaminated soil contained in the repository.  
 
3.1 Removal Action Objectives  
 
The 2012 RA work was performed in accordance with plans designed by ERRS subcontractor 
JM Engineering, who is the engineer affiliated with the designer and supplier of the retaining 
wall blocks, Wilbert Precast, Inc. (Wilbert Precast) of Spokane, Washington. The construction 
plans and drawings for the repository repairs and improvements are included in Appendix C.  
 
The objectives of the 2012 RA were to:  
 

 Remove asbestos-contaminated soil from behind the damaged portion of the wall.  
 Disassemble and re-assemble the retaining wall while re-compacting the asbestos-

contaminated soil behind the wall during reconstruction.  
 Modify the existing dry retention pond with the installation of a new drywell in the center 

as presented in the Site construction drawings in Appendix C. The purpose of the drywell 
is to convey excess surface water (i.e., precipitation, snow melt, etc.) away from the 
retaining wall to an existing natural draining loam layer, which is located at about 20 to 
25 feet below the top of the repository. The location of this draining loam layer was 
identified by an ERRS investigation in May 2012, and an infiltration test was performed 
to ensure that this layer was sufficient for the drainage area on the repository and church 
parking lot. This report is included in Appendix D.  

 Any remaining asbestos-contaminated soil displaced by the dry well that could not be re-
incorporated behind the re-built wall would be transported off- Site to an appropriate 
landfill for asbestos waste.  
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  4 Project Organization and 
Schedule 
 
EPA performed the 2012 RA from August 27, 2012, through October 5, 2012. A return trip to 
the Site was made on November 22, 2012, to complete asphalt repairs of two areas of the parking 
lot. This section describes the participating organizations, project costs, and schedule. 
 
4.1 Key Organizations and Roles 
 
The 2012 RA was performed by EPA and its contractors: 
 

On-Scene Coordinator (OSC): The RA was performed under the supervision of an 
EPA OSC.  
 
START: E & E, under an EPA Region 10 START contract, provided on-Site 
technical assistance, collected and submitted environmental samples, and documented 
Site activities. 
 
Emergency and Rapid Response Services: RA construction activities were 
performed under the EPA Region 10 ERRS contract by EQM and its subcontractor 
McGillivray Environmental (McGillivray).  

 
 
4.2 Final Project Schedule 
 
Table 4-1 summarizes the project schedule during the 2012 removal activities. 
 

Table 4-1 Project Schedule 

Activity Date 

EPA, ERRS, and START mobilized to the Site to begin the RA.  August 27, 2012 

ERRS completed reconstruction of the Church retaining wall. 
START demobilized from the Site. 

October 3, 2012 

Protective chain-link fence rebuilt on top of the wall. 
ERRS demobilizes from the Site. 

October 5, 2012 

An ERRS subcontractor repaired the asphalt on the Church parking 
lot. 

November 22, 2012 
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 5 Removal Activities 
 
The following sections describe the activities that EPA and its contractors performed during the 
2012 RA to obtain the objectives described in Section 3.  
 
5.1 Mobilization and Site Layout 
 
EPA, ERRS, and START personnel arrived at the Site on August 27, 2012. ERRS equipment 
included two excavators, a front end loader, two dump trucks, and one water truck. Additionally, 
a large excavator was used for one week during the middle of the RA to excavate soil for the 
placement of the dry well. START brought air sampling equipment, dust monitors, sampling 
supplies, and a twenty-foot trailer for equipment storage and office space.  
 
The trailer and other equipment were staged at the Church. The asphalt parking lot was fenced 
off to limit public access, but a protected pathway was maintained so that churchgoers could 
access the Church as needed. 
 
5.2  Protective Barrier Construction 
 
The retaining wall was constructed with blocks specially manufactured by Wilbert Precast of 
Spokane, Washington (JM Engineering 2011). The western portion of the wall was disassembled 
by removing the individual blocks from the portion of the wall that was slumping and shifting, 
and the blocks were then staged by size on the adjoining asphalt parking lot. As the wall was 
disassembled, the asbestos-contaminated soil was excavated from behind the wall and stockpiled 
on polyethylene sheeting on the asphalt parking lot and covered to prevent the soil from being 
blown away. Much of the existing drain rock was separated so that it could be reused during the 
reconstruction phase, although some additional drain rock was transported to the Site to complete 
the reconstruction of the wall.  
 
Two areas in the parking lot near the north wall were damaged because of settling in the 
underlying soil. The asphalt in these areas was cut out and the asbestos-contaminated soil was 
excavated down to native soil, and then both areas were backfilled and compacted with the 
stockpiled asbestos-contaminated soil in preparation for new asphalt covers. 
 
Before the reconstruction of the wall, a representative from Wilbert Precast inspected the blocks 
that had been removed and marked those that needed to be replaced and those blocks that could 
be used again. Wilbert Precast also provided new blocks for any blocks that needed to be 
replaced. As the wall was reconstructed, the drain rock and replacement perforated drainage 
pipes were placed behind the wall and separated from the soil with an 8-ounce nonwoven filter 
fiber barrier. As the wall was reconstructed, the asbestos-contaminated soil was placed and 
compacted behind the wall. Allwest Geotechnical, a subcontractor of ERRS, was on Site to test 
for and document the compaction during each soil lift. Throughout the construction process, JM 
Engineering and a consulting civil engineer from an E & E subsidiary visited the Site and 
participated in phone conferences to monitor the reconstruction process and to ensure that it was 
performed in accordance with the reconstruction plans. 
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Before the 2012 RA, ERRS had determined that a loam soil layer was located approximately 20 
to 25 feet below the repository that would provide good drainage for the dry well. An excavation 
20 feet on each side and 25 feet deep was completed into this loam soil layer in preparation for 
the installation of the pre-fabricated concrete drywell. Engineered safety shoring was used during 
the excavation and installation of the drywell to maintain the excavation and protect workers 
who entered the excavation. Any worker who entered the dry well excavation wore a full body 
harness and was attached to a retrieval system.  
 
Asbestos-contaminated soil removed during the excavation for the drywell was added to the 
contaminated soil stockpile. Below the asbestos-contaminated soil, ERRS encountered the native 
loam layer of soil, which was visually distinctive from the asbestos-contaminated soil and 
assumed to not contain asbestos. The excavated native loam soil was placed into its own 
stockpile away from the stockpiled asbestos-contaminated soil. START collected multiple 
composite samples from this native soil stockpile for asbestos analysis at an off-Site laboratory, 
and the results indicated that no asbestos was present (see Section 8). Based on these laboratory 
results, the soil was later used as part of the nine-inch topsoil layer cap (see below).  
 
When excavation was completed, an 8-ounce nonwoven fiber liner was placed in the bottom of 
the excavation and then covered with drain rock. The base section of the drywell was then placed 
on the drain rock and the drywell was constructed towards the surface. The bottom two 4-foot 
sections of the drywell were perforated for drainage. As the drywell was constructed, a four-foot 
diameter corrugated metal pipe was placed vertically around the drywell, and drain rock was 
used to fill the area between them. The remainder of the drywell excavation area outside the 
corrugated metal pipe was filled and compacted with contaminated soil from the stockpile.  
 
Once all the asbestos-contaminated soil that could be placed behind the wall was re-deposited 
and compacted, ERRS constructed a topsoil cap for the repository using the native loam soil that 
had been excavated for the drywell. There was not enough of the native loam soil to complete the 
topsoil cap, so additional topsoil from a local quarry was obtained after the results of sampling 
and off-Site laboratory analysis indicated that it did not contain asbestos (see Section 8). 
 
The nine-inch clean topsoil cap was designed to provide for minor moisture evaporation and 
drainage into the drywell during extreme precipitation events, and to minimize the amount of 
water infiltrating through the compacted asbestos-contaminated soil in the repository. To 
construct the topsoil cap, a subcontractor for ERRS placed a 20-ounce nonwoven fabric layer 
and then a 25 mil PVC liner over the asbestos-contaminated soil and under the topsoil. The liner 
was anchored under the last row of wall blocks and anchored with a metal band to the four-foot 
corrugated pipe around the drywell. The liner was also anchored at the asphalt parking lot edge 
with a shallow trench and compacted with soil to retain the PVC liner. The nine-inch topsoil cap 
was placed onto the liner. The topsoil cap was initially graded at 3% for approximately three feet 
away from the wall and then graded to an overall 1 percent (%) to 2% drainage slope from the 
end of the 3% grade towards the drywell.  
 
After it was completed and graded, an ERRS subcontractor hydro-seeded the soil cap on the west 
end of the repository and around the drywell.  
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On October 5, 2012, the chain-link fence was re-installed at the top of the retaining wall for 
public safety, and on November 22, 2012, an ERRS subcontractor replaced the asphalt over the 
two areas of the Church parking lot that had been re-excavated and re-compacted. 
 
5.4 Best Management Practices and Air Monitoring 
 
Throughout the 2012 RA, EPA used similar best management practices (BMPs) and air 
monitoring as during the 2011 RA (E & E 2012b). The results of the air monitoring are discussed 
in Section 8.  
 
5.5 Off-Site Disposal 
 
Because of the amount of asbestos-contaminated soil that was displaced by the drywell 
installation, not all of it could be replaced behind the reconstructed wall. Therefore, 
approximately 378 cubic yards (yd3) of soil was transported off Site to the Graham Road landfill 
located in Medical Lake, Washington. Additional disposal details are provided in Section 7. 
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 6 Post-Removal Site Controls 
 
Because asbestos-contaminated soil was left at the Site, EPA is currently developing a restrictive 
covenant and a maintenance and repair (M&R) plan for the Church property.  
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 7 Waste Management, Transportation, 
and Disposal Activities 
 
The wastes generated from the 2012 Orofino Asbestos Site RA included 378 yd3 of asbestos-
contaminated soil that was transported off Site to a landfill licensed for asbestos waste. This 
waste was generated by the excavation for and placement of the drywell concrete structure and 
the associated drain rock around the drywell in the middle of the repository. 
 
Asbestos-contaminated soil remains on Site under protective barriers at the Church property. 
Additionally, asbestos-contaminated soil remains under a protective gravel barrier at the Vacant 
Lot at 12976 Highway 12 (Vacant Lot). The protective barrier was placed over the asbestos-
contaminated soil at the Vacant Lot by one of the responsible parties in 2010 pursuant to an 
Administrative Settlement Agreement and Order on Consent with EPA, and in 2011 EPA 
determined that the gravel barrier was sufficient as a final protective barrier (E & E 2012b). EPA 
performed no work at the Vacant Lot during the 2012 RA. A summary of these waste streams 
and final disposition locations is provided below. Copies of applicable waste disposal records are 
provided in Appendix E. 
 
Waste Stream Quantity Final Waste Destination 

Asbestos-
contaminated 

soil 

Approximately 378 yd3 
transported off Site in 2012 

Waste Management 
Graham Road Landfill 

Medical Lake, Washington 

Asbestos-
contaminated 

soil 

 
Approximately 11,722 yd3  

 
 
 

 Contained under protective barrier 
and behind the retaining wall at the 

Church at 291 118th Street  

Asbestos-
contaminated 

soil 
Approximately 16,860 yd3  

Covered by protective gravel 
barrier at the Vacant Lot at 12976 

Highway 12 
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 8 Sampling and Monitoring Activities 
 
START collected air and soil samples throughout the 2012 RA to support removal decisions. 
Summaries of the samples and matrices are provided below: 

 Air samples (perimeter and personal monitoring) were analyzed for asbestos and other 
fibers by phase contrast microscopy (PCM) in accordance with National Institute of 
Occupational Safety and Health (NIOSH) Method 7400; 

 Air samples (perimeter and personal monitoring) were analyzed for asbestos by 
transmission electron microscopy (TEM) in accordance with International Organization 
for Standardization (ISO) Method 10312; 

 Soil samples were analyzed for asbestos by polarized light microscopy (PLM) in 
accordance with California Air Resources Board (CARB) Method 435; 

 One soil sample was analyzed for Resource Conservation and Recovery Act (RCRA) 
TCLP metals analyses (EPA Methods 1311, 6010C, and 7470A) 

 Geotechnical testing for compact and moisture content of the asbestos-contaminated soil 
backfilled was performed by Allwest Geotechnical, a subcontractor of ERRS.  

 
Table 8-1 describes the samples collected during the 2012 RA and includes the date collected, 
sample matrix, and analytical parameter for each. Samples were collected and analyzed in 
accordance with the START Site-specific sampling plan (SSSP) (E & E 2010) and the 2012 RA 
Sampling Plan Alteration Form (SPAF) (E & E 2012a). Data generated during the 2012 RA was 
managed in accordance with the Site-Specific Data Management Plan (E & E 2012a). Off-Site 
asbestos analyses, including PLM, PCM, and TEM, were performed by EMSL Analytical, Inc. 
(EMSL) of Cinnaminson, New Jersey, as a subcontractor to E & E. The soil sample that was 
collected for TCLP metals was analyzed by GEL Laboratories, Inc., Charleston, South Carolina, 
as a subcontractor to E & E. The analytical data reports and validation memoranda are included 
in Tables 8-2 through 8-6 and Appendix F.  
 
8.1 Air Samples 
 
Air samples were collected throughout the RA as the wall was taken down and reconstructed. 
START monitored worker exposure by collecting personal samples and monitored dust control 
efforts by collecting perimeter samples. 
 
8.1.1 Personal Samples by PCM 
A total of 21 personal samples (not including blanks) were collected and analyzed using PCM to 
measure potential asbestos exposures to workers and heavy equipment operators in the work 
zones. The data are presented in Table 8-2. Site workers initially wore Level C personal 
protective equipment (PPE), including respirators with high efficiency particulate air cartridges, 
while removing asbestos-contaminated soil from behind the wall. Upon receiving analytical 
results from the PCM samples that documented that the potential exposures to fibers was below 
acceptable levels, Site workers downgraded to Level D PPE (hard hats, safety glasses, and steel-
toed safety shoes with no respiratory protection). 



 

10:START-3\10-09-0008    8-2

 
Personal samples were collected in accordance with NIOSH method 7400 from multiple workers 
to measure a range of potential exposure scenarios. Personal samples were collected by placing a 
personal air sampling pump on the worker and/or in the breathing zone of an equipment operator 
to be monitored. A mixed cellulose ester (MCE) filter cassette was placed in the worker’s 
breathing zone and attached to the pump with polyethylene tubing. Personal samples were 
generally collected with 25-millimeter diameter filter cassettes with a pore size of 0.8 
micrometer (µm) filter. The pumps were set at flow rates of approximately 2 liters per minute 
(L/min) and allowed to run for a minimum of 2 hours for permissible exposure limit (PEL) 
samples, although most ran for the duration of the work day. The flow rates of each pump were 
recorded before and after sampling with a flow meter, and the average flow rate for the entire 
sampling time was calculated. The sample volume was then calculated using the average flow 
rate and the sample duration. 
 
Table 8-2 summarizes the sample information and PCM results for the personal air samples. 
PCM results ranged from non-detect (less than 0.001) to 0.009 fibers per cubic centimeter of air 
(f/cc). All of the PCM results were below the Occupational Safety and Health Administration 
(OSHA) PEL of 0.1 f/cc. According to NIOSH method 7400, the PCM analysis measures 
asbestos as well as other fibers; therefore, the PCM results may include non-asbestos fibers. 
 
8.1.2 Perimeter Samples by PCM 
A total of 22 perimeter samples were collected for PCM analyses, although six PCM samples 
could not be analyzed because of overloading. The data are presented in Table 8-3. The samples 
were collected at the perimeter of the work zone of the Church parking lot property during 
removal activities to monitor asbestos and fiber concentrations. Additionally, daily blank filter 
cassettes were collected and held at the laboratory for blank analyses, if necessary. 
 
Perimeter air samples were collected from stationary sources triangulated around the work area 
to determine the airborne concentration of asbestos and other fibers. The samples were collected 
using Gast pumps at flow rates of approximately 10 L/min. Samples for PCM testing were 
collected on 0.8 µm MCE filter cassettes hung at approximately 4 to 6 feet above the ground to 
represent a person's breathing zone.  
 
Most of the samples were collected and analyzed for PCM because of the quicker turnaround 
times and lower analytical costs. PCM samples were collected daily during RA activities around 
the excavation areas behind the wall and downwind of the work area. A subset of the samples 
was analyzed for asbestos by TEM in accordance with ISO method 10312 (see Section 8.1.3). 
While more costly and time consuming, the ISO TEM method has several advantages over PCM, 
including greater sensitivity, the ability to positively identify asbestos (PCM measures asbestos 
and other fibers and therefore cannot positively identify asbestos), and the ability to differentiate 
between different asbestos fiber types and sizes. Despite the difference in turnaround time and 
sensitivity, PCM is an approved method for asbestos analysis, and no data quality was lost due to 
the use of the PCM analyses. 
 
The results of the PCM analyses performed on the perimeter samples are summarized in Table 
8-3. The PCM results ranged from non-detect (less than 0.0001) to 0.004 f/cc. The perimeter 
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monitoring action limit for the RA was 0.01 f/cc, which is based on the Asbestos Hazard 
Emergency Response Act (AHERA) clearance limit for asbestos projects. None of the PCM field 
samples exceeded this action level or the OSHA PEL of 0.1 f/cc. This data also supported the 
downgrading of Site workers PPE to level D. 
 
8.1.3 Perimeter and Personal Samples by TEM 
A subset of the personal and perimeter monitoring samples were submitted for TEM analyses as 
described above. TEM samples were collected in a similar manner as the PCM samples, with the 
only difference that TEM samples were generally collected on 0.8 µm MCE filter cassettes. A 
total of six samples, including five perimeter and one personal, were submitted for TEM 
analyses, and the results are presented in Table 8-4. With the ISO 10312 TEM method, all 
individual asbestos structures/fibers detected in the sample field are analyzed, and the length, 
width, aspect ratio (ratio of length to width), and asbestos species (e.g., chrysotile, amosite, etc.) 
are recorded. The results indicated that no asbestos fibers were detected in any of the samples 
submitted for TEM analyses, with reporting limits less than 0.001 structures per cubic 
centimeter.  
 
8.2 Soil Samples for PLM and TCLP Metals 
 
START collected four composite soil samples for asbestos analysis during the 2012 RA. All four 
samples were collected from soil in preparation to be used as topsoil over the dry basin around 
the drywell.  
 
The first soil sample (12080126) was a composite sample collected from soil from a local quarry. 
This sample was collected in anticipation of using the soil to cover the repository around the 
drywell. The soil sample was analyzed for asbestos using PLM following the CARB Method 435 
sample preparation technique, and the result indicated that the sample was non-detect for 
asbestos (less than 0.1%), and these results are included in Table 8-5. A second composite 
sample (12080127) was also collected from this off-Site quarry soil for TCLP RCRA metals 
analysis. The results indicated that seven of the RCRA metals (arsenic, cadmium, chromium, 
lead, mercury, selenium, and silver) were not detected in the TCLP leaching fluid. The result for 
barium was 0.324 milligrams per liter (mg/L), which is well below the TCLP regulatory limit for 
barium of 100 mg/L. The data are presented in Table 8-6.  
 
Three composite samples were collected from the on-Site stockpile of native loam soil excavated 
from the bottom of the drywell excavation. These three samples consisted of composite samples 
collected from the surface of the stockpile (12080128) and from one-third (12080129) and two-
thirds (12080130) into and around the stockpile. An ERRS excavator was used to collect the 
composites for each of the three samples. These composite samples were collected to confirm 
that the native loam soil did not contain asbestos. The soil samples were analyzed for asbestos 
using PLM following the CARB Method 435 sample preparation technique, and the results are 
summarized in Table 8-5. The results for all soil samples were less than the detection limit of 
0.1%. 



 

10:START-3\10-09-0008    8-4

 
8.3 Geotechnical Testing 
 
During the reconstruction of the wall, real-time compaction testing was completed by a 
subcontractor to ERRS. The results were used to confirm that soil compaction was sufficient and 
are included in Appendix G.  
  
 
 



Table 8-1

Summary of Samples

Orofino Asbestos Site, 2012 Removal Action

Orofino, Idaho

Sample Matrix and Analysis Method

Air Samples Soil Samples
NIOSH 7400

PCM

(Perimeter)

NIOSH 7400

PCM

(Personal)

ISO 10312 TEM

(Perimeter)

ISO 10312

TEM

(Personal) TCLP Metals

CARB 435

PLM

12080001 291 118th Street 8/27/2012 Air X

12080002 291 118th Street 8/27/2012 Air X (overloaded)

12080003 291 118th Street 8/27/2012 Air X (overloaded)

12080004 291 118th Street 8/28/2012 Air X

12080005 291 118th Street 8/29/2012 Air X

12080006 291 118th Street 8/29/2012 Air X

12080007 291 118th Street 8/29/2012 Air X

12080008 291 118th Street 8/30/2012 Air X

12080009 291 118th Street 8/30/2012 Air X

12080010 291 118th Street 8/30/2012 Air X

12080011 291 118th Street 8/30/2012 Air X

12080012 291 118th Street 8/31/2012 Air X

12080013 291 118th Street 8/31/2012 Air X

12080014 291 118th Street 8/31/2012 Air X

12080015 291 118th Street 9/10/2012 Air X

12080016 291 118th Street 9/10/2012 Air X

12080017 291 118th Street 9/13/2012 Air X

12080018 291 118th Street 9/13/2012 Air X

12080019 291 118th Street 9/13/2012 Air X

12080020 291 118th Street 9/13/2012 Air X

12080021 291 118th Street 9/13/2012 Air X

12080022 291 118th Street 9/13/2012 Air X

12080023 291 118th Street 9/14/2012 Air X (overloaded)

12080024 291 118th Street 9/17/2012 Air X

12080025 291 118th Street 9/17/2012 Air X (overloaded)

12080026 291 118th Street 9/18/2012 Air X (overloaded)

12080027 291 118th Street 9/18/2012 Air X

12080028 291 118th Street 9/18/2012 Air X

12080029 291 118th Street 9/18/2012 Air X (overloaded)

12080030 291 118th Street 9/19/2012 Air X

12080031 291 118th Street 9/19/2012 Air X

12080032 291 118th Street 9/19/2012 Air X

12080033 291 118th Street 9/20/2012 Air X

12080034 291 118th Street 9/20/2012 Air X (overloaded)

12080035 291 118th Street 9/20/2012 Air X (overloaded)

12080036 291 118th Street 9/20/2012 Air X

12080037 291 118th Street 9/21/2012 Air X

12080038 291 118th Street 9/21/2012 Air X (overloaded)

12080039 291 118th Street 9/24/2012 Air X

12080040 291 118th Street 9/25/2012 Air X

12080041 291 118th Street 9/26/2012 Air X

12080042 291 118th Street 9/25/2012 Air X

MatrixProperty Address

EPA

Sample ID Sample Date
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Table 8-1

Summary of Samples

Orofino Asbestos Site, 2012 Removal Action

Orofino, Idaho

Sample Matrix and Analysis Method

Air Samples Soil Samples
NIOSH 7400

PCM

(Perimeter)

NIOSH 7400

PCM

(Personal)

ISO 10312 TEM

(Perimeter)

ISO 10312

TEM

(Personal) TCLP Metals

CARB 435

PLMMatrixProperty Address

EPA

Sample ID Sample Date

12080043 291 118th Street 9/27/2012 Air X

12080044 291 118th Street 9/27/2012 Air X

12080045 291 118th Street 9/28/2012 Air X

12080046 291 118th Street 9/28/2012 Air X

12080047 291 118th Street 10/2/2012 Air X

12080048 291 118th Street 10/2/2012 Air X

12080049 291 118th Street 10/3/2012 Air X

12080050 291 118th Street 10/3/2012 Air X

12080150 Blank 8/27/2012 Air X(not analyzed)

12080151 Blank 8/29/2012 Air X(not analyzed)

12080152 Blank 8/30/2012 Air X(not analyzed)

12080153 Blank 8/31/2012 Air X(not analyzed)

12080154 Blank 9/10/2012 Air X(not analyzed)

12080155 Blank 9/13/2012 Air X(not analyzed)

12080156 Blank 9/13/2012 Air X(not analyzed)

12080157 Blank 9/17/2012 Air X(not analyzed)

12080158 Blank 9/18/2012 Air X(not analyzed)

12080159 Blank 9/19/2012 Air X(not analyzed)

12080160 Blank 9/20/2012 Air X(not analyzed)

12080161 Blank 9/21/2012 Air X(not analyzed)

12080162 Blank 9/25/2012 Air X(not analyzed)

12080163 Blank 9/26/2012 Air X(not analyzed)

12080164 Blank 9/27/2012 Air X(not analyzed)

12080165 Blank 9/28/2012 Air X(not analyzed)

12080166 Blank 10/2/2012 Air X(not analyzed)

12080167 Blank 10/2/2012 Air X(not analyzed)

12080168 Blank 10/3/2012 Air X(not analyzed)

12080126 TripCo Quarry 9/11/2012 Soil X

12080127 TripCo Quarry 9/11/2012 Soil X

12080128 291 118th Street 9/19/2012 Soil X

12080129 292 118th Street 9/19/2012 Soil X

12080130 293 118th Street 9/19/2012 Soil X

Key:
CARB = California Air Resources Board

EPA = United States Environmental Protection Agency
ID = Identification

ISO = International Organization for Standardization
NIOSH = National Institute for Occupational Safety and Health

PCM = Phase Contrast Microscopy
PLM = Polarized Light Microscopy
TEM = Transmission Electron Microscopy

TCLP = Toxicity Characteristic Leaching Procedure

8-6



Table 8-2

Personal Air Sample Results - Phase Contrast Microscopy

Orofino Asbestos Site, 2012 Removal Action
Orofino, Idaho

Action Limit (OSHA PEL) 0.1

12080001 291 118th Street 8/27/2012 0.005

12080005 291 118th Street 8/29/2012 0.006

12080008 291 118th Street 8/30/2012 <0.002

12080012 291 118th Street 8/31/2012 <0.003

12080015 291 118th Street 9/10/2012 0.009

12080017 291 118th Street 9/13/2012 0.003

12080020 291 118th Street 9/13/2012 0.005

12080024 291 118th Street 9/17/2012 0.003

12080025 291 118th Street 9/17/2012 Overloaded

12080026 291 118th Street 9/18/2012 Overloaded

12080027 291 118th Street 9/18/2012 0.003

12080030 291 118th Street 9/19/2012 0.004

12080031 291 118th Street 9/19/2012 0.002

12080033 291 118th Street 9/20/2012 0.004

12080034 291 118th Street 9/20/2012 Overloaded

12080037 291 118th Street 9/21/2012 0.006

12080039 291 118th Street 9/24/2012 <0.001

12080041 291 118th Street 9/26/2012 <0.002

12080043 291 118th Street 9/27/2012 <0.002

12080045 291 118th Street 9/28/2012 <0.005

12080049 291 118th Street 10/3/2012 <0.003

Note: A BOLD result indicates asbestos and other fibers were detected.

Key:

EPA = United States Environmental Protection Agency

f/cc = fibers per cubic centimeter

ID = Identification

ND = Not detected

NIOSH = National Institute for Occupational Safety and Health

OSHA = Occupational Safety and Health Administration

PCM = Phase Contrast Microscopy

PEL = Permissible Exposure Limit

TEM = Transmission electron microscopy

EPA Sample ID

Sample

Date

Asbestos and Other Fibers

NIOSH Method 7400 PCM

(f/cc)Property Address
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Table 8-3

Perimeter Air Sample Results - Phase Contrast Microscopy

Orofino Asbestos Site, 2012 Removal Action
Orofino, Idaho

Action Limit (Clearance Limit) 0.01

12080002 291 118th Street 8/27/2012 Overloaded

12080003 291 118th Street 8/27/2012 Overloaded

12080004 291 118th Street 8/28/2012 0.001

12080006 291 118th Street 8/29/2012 0.002

12080007 291 118th Street 8/29/2012 0.001

12080009 291 118th Street 8/30/2012 <0.0004

12080011 291 118th Street 8/30/2012 <0.0003

12080013 291 118th Street 8/31/2012 <0.001

12080014 291 118th Street 8/31/2012 <0.001

12080016 291 118th Street 9/10/2012 0.004

12080018 291 118th Street 9/13/2012 <0.0005

12080019 291 118th Street 9/13/2012 <0.0005

12080021 291 118th Street 9/13/2012 0.0005

12080023 291 118th Street 9/14/2012 Overloaded

12080029 291 118th Street 9/18/2012 Overloaded

12080032 291 118th Street 9/19/2012 <0.0001

12080035 291 118th Street 9/20/2012 Overloaded

12080036 291 118th Street 9/20/2012 0.001

12080038 291 118th Street 9/21/2012 Overloaded

12080042 291 118th Street 9/25/2012 <0.0004

12080044 291 118th Street 9/27/2012 <0.0004

12080048 291 118th Street 10/2/2012 <0.0004

12080050 291 118th Street 10/3/2012 <0.001

Note: A BOLD result indicates asbestos and other fibers were detected.

Key:
EPA = United States Environmental Protection Agency

f/cc = fibers per cubic centimeter

ID = Identification

NAD = no asbestos detected

NIOSH = National Institute for Occupational Safety and Health

PCM = Phase Contrast Microscopy

Asbestos and Other Fibers

NIOSH Method 7400 PCM

(f/cc)

EPA Sample

ID

Sample

DateProperty Address
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Table 8-4

Perimeter and Personal Air Sample Results - Transmission Electron Microscopy
Orofino Asbestos Site, 2012 Removal Action

Orofino, Idaho

Action Level (Clearance Limit) 0.01 0.01
12080010 291 118th Street 8/30/2012 Perimeter < 0.0009311 < 0.0009311
12080022 291 118th Street 9/13/2012 Perimeter < 0.0009981 < 0.0009981
12080028 291 118th Street 9/18/2012 Perimeter < 0.0009281 < 0.0009281
12080040 291 118th Street 9/25/2012 Perimeter < 0.0009612 < 0.0009612
12080046 292 118th Street 9/28/2012 Perimeter < 0.0009968 < 0.0009968
12080047 293 118th Street 10/2/2012 Personal < 0.0009823 < 0.0009823

Note: A BOLD result indicates asbestos and other fibers were detected.

Key:
EPA = United States Environmental Protection Agency

ID = Identification
ISO = International Organization for Standardization

NAD = no asbestos detected
PCM = Phase Contrast Microscopy

s/cc = structures per cubic centimeter
TEM = Transmission Electron Microscopy

Asbestos
ISO 10312 TEM Results

(s/cc)
Total Asbestos

Structures
PCM-Equivalent

Structures
EPA Sample

ID
Sample

DateProperty Address
Sample

Type

8-11



8-12



Table 8-5

Soil Sample Asbestos Results

Orofino Asbestos Site, 2012 Removal Action
Orofino, Idaho

EPA Sample ID Property Address Purpose

Sample

Date

Asbestos

CARB Method 435

PLM Results

(%)

12080126 TripCo Quarry Pre-Top Soil Confirmation 9/11/2012 NAD (< 0.1%)

12080128 291 118th Street Pre-Top Soil Confirmation 9/19/2012 NAD (< 0.1%)

12080129 291 118th Street Pre-Top Soil Confirmation 9/19/2012 NAD (< 0.1%)

12080130 291 118th Street Pre-Top Soil Confirmation 9/19/2012 NAD (< 0.1%)

Key:

CARB = California Air Resources Board

EPA = United States Environmental Protection Agency

ID = Identification

NAD = No Asbestos Detected

PLM = Polarized Light Microscopy
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Table 8-6

Soil Sample TCLP Metals Results

Orofino Asbestos Site, 2012 Removal Action

Orofino, Idaho

EPA Sample

Identification Property Address

Sample

Date
Analyte

Result

(milligrams per liter)
Qualifier

RCRA

Limit

12080127 TripCo Quarry 9/11/2012 Arsenic 0.3 UJL 5

12080127 TripCo Quarry 9/11/2012 Barium 0.324 100

12080127 TripCo Quarry 9/11/2012 Cadmium 0.05 U 1

12080127 TripCo Quarry 9/11/2012 Chromium 0.05 U 5

12080127 TripCo Quarry 9/11/2012 Lead 0.1 U 5

12080127 TripCo Quarry 9/11/2012 Mercury 0.002 U 0.2

12080127 TripCo Quarry 9/11/2012 Selenium 0.3 U 1

12080127 TripCo Quarry 9/11/2012 Silver 0.05 U 5

Bold results are greater than the sample quantitation limit.

Key:

EPA = United States Environmental Protection Agency

U = The analyte was analyzed for, but was not detected but was not detected above the

reported sample quantitation limit.

UJL = The analyte was not detected above the reported sample quantitation limit. However, the

reported sample quantitation limit is approximate with a low bias and may or may not

represent the actual limit of quantitation necessary to accurately and precisely

measure the analyte in the sample.

RCRA = Resource Conservation and Recovery Act
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 9 Quality Assurance/Quality Control 
 
Quality assurance (QA)/quality control (QC) data are necessary to determine precision and 
accuracy and to demonstrate the absence of interferences and/or contamination of sampling 
equipment, glassware and reagents. Specific QC requirements for laboratory analyses are 
incorporated in the Contract Laboratory Program Statement of Work for Inorganic Analyses 
(EPA 2007). These QC requirements or equivalent requirements found in the analytical methods 
were followed for analytical work on the project. This section describes the QA/QC measures 
taken for the project and provides an evaluation of the usability of data presented in this report. 
 
Data from the START-subcontracted commercial laboratory were reviewed and validated by a 
START chemist. Data qualifiers and labels were applied as necessary according to the following 
guidance: 
 
 EPA (2009) Guidance for Labeling Externally Validated Laboratory Data for Superfund 

Use. 

 EPA (2010) USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Superfund Data Review. 

 
In the absence of other QC guidance, method- and/or standard operating procedure-specific QC 
limits were also utilized to apply qualifiers to the data. 
 
9.1 Satisfaction of Data Quality Objectives 
The following EPA (EPA 2000) guidance document was used to establish data quality objectives 
(DQOs) for this project: 
 
 Guidance for the Data Quality Objectives Process (EPA QA/G-4), EPA/600/R-96/055. 
 
EPA determined that definitive data without error and bias determination would be used for the 
sampling and analyses conducted during the field activities. The data quality achieved during the 
field work produced sufficient data that met the DQOs stated in the SSSP (E & E 2012a). A 
detailed discussion of accomplished project objectives is presented in the following sections. 
 
9.2 QA/QC Samples 
Rinsate blank and trip blank QA samples were not collected. Rinsate blank samples were not 
required as all samples were collected using dedicated sampling equipment. Trip blank samples 
are only required for volatile organic compound analysis. Nineteen air field blank samples were 
collected and held at the laboratory pending the results of the sample analyses; because no 
anomalous sample results were obtained, the blank samples were not analyzed. QC sample 
(matrix spike [MS], MS duplicate [MSD] and laboratory duplicate samples) analyses were 
performed for the TCLP metals sample. 
 
9.3 Project-Specific Data Quality Objectives 
The laboratory data were reviewed to ensure that DQOs for the project were met. The following 
describes the laboratories’ abilities to meet project DQOs for precision, accuracy and 
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completeness and the field team's ability to meet project DQOs for representativeness and 
comparability. The laboratories and the field team were able to meet DQOs for the project. 
 
9.3.1 Precision 
Precision measures the reproducibility of the sampling and analytical methodology. Laboratory 
and field precision is defined as the relative percent difference (RPD) between duplicate sample 
analyses. Laboratory duplicate analyses were performed for the TCLP metals sample; no 
qualifiers were applied based on the one duplicate outlier. The project DQO for precision of 90% 
was met. 
 
9.3.2 Accuracy 
Accuracy indicates the conformity of the measurements to fact. Laboratory accuracy is defined 
as the surrogate spike percent recovery (%R) or the MS/MSD %Rs for all laboratory analyses. 
Surrogates are not applicable to asbestos and metals analyses. A total of one sample result 
(approximately 9.5% of the results) was qualified as an estimated quantity based on MS and 
MSD outliers; the project DQO for accuracy of 90% was met. 
 
9.3.3 Completeness 
Data completeness is defined as the percentage of usable data (usable data divided by the total 
possible data). All laboratory data were reviewed for data validation and usability. No sample 
results were rejected; therefore, the project DQO for completeness of 90 % was met. 
 
9.3.4 Representativeness 
Data representativeness expresses the degree to which sample data accurately and precisely 
represent a characteristic of a population, parameter variations at a sampling point or 
environmental condition. The number and selection of samples were determined in the field to 
account accurately for Site variations and sample matrices. The DQO for representativeness was 
met. 
 
9.3.5 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set can 
be compared to another. Data produced for this Site followed applicable field sampling 
techniques and specific analytical methodology. The DQO for comparability was met. 
 
9.4 Laboratory QA/QC Parameters 
The laboratory data also were reviewed for holding times, interference check sample, serial 
dilution, and field blank samples. This QA/QC parameter is summarized below. 
 
9.4.1 Holding Times 
All samples were analyzed within holding time QC limits. 
 
9.4.2 Interference Check Sample 
All interference check sample results were within QC limits. 
 
9.4.3 Serial Dilution 
All serial dilution results were within QC limits. 
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9.4.4 Field Blanks 
Asbestos air filter field blank collection met the frequency criteria of greater than one per ten 
field samples; however, analyses were not performed on these samples because past sampling 
history during the last two years of the RA indicated that the integrity of the sampling protocol 
was successful. 
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 10 Community Relations 
 
Throughout the RA, the OSC maintained communications with the minister of the Church and 
several members of their board of Elders. The OSC was also available to answer any questions 
about the RA from any party that was interested in the project. The City of Orofino Codes 
Official visited the Site September 7, 2012, and requested information about the Site activities. 
The OSC provided an update of the RA activity as well as the projected completion date. 
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 11 Health and Safety 
 
The OSC maintained ultimate authority and responsibility for Site safety during the RA. ERRS 
and START each developed a Site-specific health and safety plan. The OSC conducted a general 
Site safety meeting at the beginning of the 2012 RA to establish the health and safety procedures 
for the Site. Daily safety meetings were conducted at the beginning of each day of Site work and 
the meetings were attended by all personnel present, including the OSC, ERRS, and START. 
During the daily safety meetings, Site personnel discussed the planned activities for that day and 
any task-specific health and safety issues. The daily safety meeting also included a review of any 
health and safety issue from the previous day and any relevant air monitoring data collected by 
START. 
 
The physical hazards at the Site included uneven terrain, heat stress, and heavy equipment. After 
the initial data from air sampling was received, the minimum level of PPE for the Site was Level 
D, including safety glasses, hard hat, safety vest, and steel-toed safety shoes.  
 
The chemical hazard associated with the Site was asbestos. EPA established an exclusion work 
zone around the west end of the Church parking lot where asbestos-contaminated soil was 
handled or disturbed. The work zone was established and maintained with the installation of an 
orange safety fence around the Site. Perimeter and personal monitoring confirmed that Site 
personnel could wear Level D in the exclusion work zone; see Section 8. Additionally, ERRS 
consistently used water from water trucks for dust and airborne asbestos fiber suppression. 
 
The results of air sampling (personal and perimeter) and dust monitoring indicated that the Site 
activities were performed in a manner that was safe for Site personnel, nearby residents, and 
passers-by.  
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   12 Difficulties Encountered/ 
Recommendations 
 
There were no issues that adversely affected the conduct of the RA. However, the cleanup work 
was challenging because of the close proximity of the retaining wall and repository to adjoining 
properties and the narrow community roadways. Close coordination with residents and the 
general public, along with well-designed and effectively implemented BMPs, ensured that 
difficulties were avoided or mitigated.  
 
Due to wild land fires in Washington and Idaho, the Clearwater River Valley filled with smoke 
during several days of the RA, causing the National Weather Service to issue a weather advisory 
for individuals that were sensitive or had existing respiratory problems. None of the Site 
personnel had any complaints or exhibited any clinical symptoms due to the smoke. 
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   13 Summary and Conclusions 
 
In the late summer and fall of 2012, EPA performed an RA at the Orofino Asbestos Site in 
Orofino, Idaho, to complete the repair and re-construction of the repository wall at the First 
Baptist Church where asbestos-contaminated soil had been placed during the 2011 RA.  
 
During the 2012 RA, the western portion of the wall was completely disassembled and 
reconstructed, and the asbestos-contaminated soil that has been backfilled behind the wall was 
temporarily removed and stockpiled on Site. As part of the RA, a drywell was installed in the 
middle of the western portion of the repository to drain surface water and to minimize excessive 
compaction of the asbestos-contaminated soil behind the retaining wall. The topsoil cover was 
graded to direct the water toward the drywell, which was installed to a depth of approximately 25 
feet below the surface in a loam soil layer that would naturally drain the water.  
 
Because of the addition of the drywell, approximately 378 yd3 of asbestos-contaminated soil was 
disposed off-Site at the Graham Road landfill in Medical Lake, Washington, which is licensed to 
accept asbestos waste.  
 
Two small areas of the asphalt church parking lot were also excavated and re-compacted, and 
then the asphalt was replaced. The protective chain-link fence that had been removed to facilitate 
the re-construction of the wall during the 2012 RA was also replaced. 
 
Asbestos-contaminated soil remains on-Site under protective barriers at two properties: the 
Church at 291 118th Street, which was the subject of the 2012 RA, and the Vacant Lot at 12976 
Highway 12, where no removal work was performed in 2012. Restrictive covenants will be 
imposed on both properties as long as the asbestos-contaminated soil is present, and EPA is 
developing M&R plans to be implemented by each property owner. 
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Photo 1 View of dry retention pond and wall before 2012 removal 
action.

Direction: Southwest Date: 8/26/12 Time: 16:12 Taken by: PH

Photo 2 Heavy equipment is used to disassemble the wall by 
removing individual precast blocks. 

Direction: Northwest Date: 8/27/12 Time: 14:25 Taken by: EL

Photo 3 Shifted blocks of the western section of the retaining wall.

Direction: Northwest Date: 8/28/12 Time: 14:29 Taken by: EL

Photo 4 Close-up of retaining wall with shifted blocks before 2012 
removal action. 

Direction: Northwest Date: 8/26/12 Time: 16:14 Taken by: EL

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 5 Dis-assembling of the west wall shifted blocks.

Direction: Southwest Date: Time: 11:46 Taken by:8/30/12 EL

Photo 6 Base Blocks replaced with fabric liner.

Direction: West Date: 9/7/12 Time: 09:27 Taken by: EL

Photo 7 West wall being re-built.

Direction: Northwest Date: Time: 17:39 Taken by:9/8/12 EL

Photo 8 Compaction of asbestos-contaminated soil behind the wall.

Direction: East Date: Time: 10:32 Taken by:9/8/12 EL

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 9 Measuring the base height for the southwest section of
the wall.

Direction: Northwest Date: Time: 13:56 Taken by:9/20/12 EL

Photo 10 Compaction of base in preparation for the rebuilding of the 
southwest section of wall.

Direction: Date: Time: 07:56 Taken by:Northwest 9/20/12 EL

Photo 11 View of the rebuilding of the wall from the southwest.

Direction: Northeast Date: Time: 13:55 Taken by:9/20/12 EL

Photo 12 Southwest end of the wall.

Direction: Date: Time: 17:26 Taken by: MWNorthwest 9/26/12

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 13 Air monitoring for asbestos and other fibers at perimeter of 
work zone.

Direction: Southwest Date: 8/27/12 Time: 14:26 Taken by: EL

Photo 14 Personnel air monitoring for asbestos and other fibers on 
excavator. 

Direction: Date: Time: 07:45 Taken by:Southwest 8/28/12 EL

Photo 15 Air monitoring cassette samples packaged under custody 
seal for shipment to off-site laboratory. 

Direction: Down Date: Time: 10:50 Taken by:8/30/12 EL

Photo 16 Asbestos-contaminated soil excavated from behind wall 
stockpile on-site with cover.

Direction: Northeast Date: Time: 14:26 Taken by:8/31/12 EL

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 17 Excavation of drywell in background, with stockpile of 
asbestos-contaminated soil in foreground.

Direction: Northwest Date: 9/12/12 Time: 15:27 Taken by: EL

Photo 18 Close-up of dry will excavation and shoring.

Direction: Northeast Date: Time: 15:40 Taken by:9/12/12 EL

Photo 19 ERRS worker in safety harness assembles temporary sheet 
pile wall supports. 

Direction: Down Date: Time: 11:50 Taken by:9/13/12 EL

Photo 20 Lower portion of dry well with slots for drainage, surrounded 
by drainage rock fill. 

Direction: Date: Time: 07:14 Taken by:Down 9/14/12 EL

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 21 Upper portion of dry well.

Direction: Date: Time: 11:54 Taken by:Down 9/17/12 EL

Photo 22 Installation of fabric liner around drain rock and dry well.

Direction: Northwest Date: Time: 11:55 Taken by:9/17/12 EL

Photo 23 Installation of galvanized culvert around dry well for drain 
rock.

Direction: Date: Time: 17:14 Taken by:Northwest 9/17/12 EL

Photo 24 Placement and compaction of asbestos-contaminated soil 
around dry well.

Direction: Date: Time: 09:54 Taken by:Northwest 9/24/12 EL

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 25 Dry well completed to the surface level. 

Direction: Date: 10/3/12 Time: 12:05 Taken by:Northwest EL

Photo 26 Completed grading of top soil from the southwest.

Direction: Northeast Date: Time: 16:33 Taken by: MW10/3/12

Photo 27 Completed grading of top soil from the southeast.

Direction: Date: Time: 18:10 Taken by:Northwest 10/3/12 MW

Photo 28 Installation of liner material over compacted and graded 
asbestos-contaminated soil. 

Direction: Northeast Date: 9/28/12 Time: 08:39 Taken by: MW

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 29 Installation of liner material at edge of soil retention basin and 
at the edge of the asphalt parking lot. 

Direction: Down Date: Time: 09:15 Taken by:9/28/12 MW

Photo 30 Liner material around surface of dry well. 

Direction: Down Date: Time: 10:59 Taken by:9/28/12 MW

Photo 31 Final view of liner over asbestos-contaminated material 
before installation of asphalt and top soil. 

Direction: Date: Time: 08:08 Taken by:Northwest 9/28/12 MW

Photo 32 Completed retaining wall and chain-link fence with asphalt for 
parking area. 

Direction: Date: 12/27/12 Time: 06:54 Taken by: PHNorthwest

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho



Photo 33 Completed retaining wall and chain-link fence with asphalt for 
parking area. 

Direction: East Date: Time: 06:55 Taken by:12/27/12 PH

Photo 34 Loading of asbestos-contaminated soil into trucks for off-site 
disposal.

Direction: North Date: 9/28/12 Time: N/A Taken by: PH

Photo 35 Completed asphalt parking area and grass dry retention 
basin. 

Direction: West Date: Time: 06:55 Taken by:12/27/12 PH

TDD Number: 10-08-0001

Photographed by: Eric Lindeman (EL), Michael Worden (MW),

and Pat Heyneman (PH)

OROFINO ASBESTOS SITE

Orofino, Idaho
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C Site Construction Drawings
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INTRODUCTION 
 
This project is located within the town of Orofino on 118th Street near its intersection 
with Tabor Drive. See Figure 1, Vicinity Map. This project proposes to construct a 
retaining wall to contain contaminated soil.  A majority of the area will be covered by 
asphalt for a parking lot and the remaining area at the west end will be grass.  This 
report will address drainage for the site in accordance with industry standards.    
 
PURPOSE 
 
The purpose of this report is to determine the extent of storm drainage facilities which 
will be required to treat and dispose of the increase in stormwater runoff created by the 
development of the subject parcel. The storm drainage facilities on this project will be 
designed to treat and dispose of runoff from a 25-year storm event. For this project a 
25-year intensity of 2.2 inches was used. 
 
ANALYSIS METHODOLOGY 
 
The proposed drainage facilities for this site were designed by the use of a water budget 
analysis.  
 
PROJECT DESCRIPTION 
 
The proposed site is 2.93 acres in size and will consist of 60,782 square feet of 
impervious area and  66,790 square feet of pervious area.  
 
TOPOGRAPHY 
 
The site is located near the intersection of 118th Street and Tabor Drive. The site slopes 
to the north and to the west. 
 
STREAM HYDROLOGY 
 
No existing or intermittent streams are located on this property. No visual display of 
flows onsite other than sheet flow can be found; therefore, no shallow concentrated 
ditch flows were considered to have entered or exited the parcel area. 
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SOILS 
 
I have included a soils map for this project, however the soil classifications for this site 
were not used to determine the infiltration capacity of the soil.  A geo-tech study was 
completed by Allwest to determine the infiltration rate for the soils.  I have also included 
a copy of the geo-tech report.  An infiltration rate of 12 inches per hour was reported by 
Allwest and an infiltration rate of 6 inches per hour was used for design, incorporating a 
safety factor of 2. 
 
DRAINAGE NARRATIVE 
 
Off-site 
 
Off site drainage from adjacent properties are cutoff by 118th Street and do not flow onto 
this site.  
 
Onsite 
 
All increase in drainage generated by development of this parcel will be collected within 
an evaporative/infiltrative swale located at the west end of the property.  The size of the 
proposed storm drainage facility was determined using a water budget analysis which 
started with a 25-year storm in the swale and then analyzed a two year cycle of normal 
rainfall. 
 
For this project there is 1 basin.  
 
Table No. 1 - Pond and Basin Summary 
 

POND AND BASIN SUMMARY 
Areas in SF 

Basin and 
Swale/ 

Pond 

Total Area 
(sf) 

Total 
Impervious 

Area (sf) 

Total 
Pervious 

Area (sf) 

Swale Area 
(sf) 

Max Pond 
Storage 

Depth (ft)1 

Basin 1 127,572 60,782 66790 9,963 1.44 

1 = See Basin Calculation Worksheet in Appendix 
 
The swale was designed with a depth of 1.75’ to provide a small amount of freeboard in 
the swale. 
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 APPENDIX 
 
Vicinity Map 
 
Soils Map 
 
Geo-Tech Report 
 
25 Year Water Budget Calculations 
 
Basin Map
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VICINITY MAP 
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SOILS MAP 
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25 YEAR WATER BUDGET CALCULATIONS 



NET INCREASE IN RUNOFF VOLUME PER ANNUM

Note:      User to fill in shaded areas

Project: Orofino Curve Numbers (CN)
Job No. 12-131 AMC II AMC III Winter

Basin: 1 Apr - Oct Nov, Mar Dec - Feb
Date: May-12

Reviewer: John McKervey Pre-Developed Conditions 82 92 95

Basin Data Post-Developed Conditions
Total Basin Area (acres) = 2.93 acres Pervious Area 82 92 95
Developed Conditions: Impervious Area 98 98 98
    Pervious Area (acres) = 1.53 acres
    Impervious Area (acres) = 1.40 acres

Precipitation
Adjustment Factor = 17.1 /16.18 = 1.057

Adjusted Pre-Developed Conditions Post-Developed Pervious Area Post-Developed Impervious Area
Precipitation Precipitation Runoff Runoff Runoff Runoff Runoff Runoff

Month (inches) (inches) CN S (inches) (cubic ft) CN S (inches) (cubic ft) CN S (inches) (cubic ft)
Jan 2.05 2.17 95 0.53 1.64 17,456 95 0.53 1.64 9,139 95 0.53 1.64 8,317
Feb 1.57 1.66 95 0.53 1.16 12,341 95 0.53 1.16 6,461 95 0.53 1.16 5,880
Mar 1.38 1.46 92 0.87 0.77 8,143 92 0.87 0.77 4,263 98 0.20 1.24 6,277
Apr 1.11 1.17 82 2.20 0.18 1,956 82 2.20 0.18 1,024 98 0.20 0.96 4,859
May 1.37 1.45 82 2.20 0.32 3,377 82 2.20 0.32 1,768 98 0.20 1.23 6,224
Jun 1.27 1.34 82 2.20 0.26 2,799 82 2.20 0.26 1,465 98 0.20 1.12 5,698
Jul 0.5 0.53 82 2.20 0.00 37 82 2.20 0.00 19 98 0.20 0.34 1,741
Aug 0.6 0.63 82 2.20 0.02 169 82 2.20 0.02 89 98 0.20 0.44 2,236
Sep 0.8 0.85 82 2.20 0.06 675 82 2.20 0.06 353 98 0.20 0.64 3,251
Oct 1.22 1.29 82 2.20 0.24 2,524 82 2.20 0.24 1,321 98 0.20 1.07 5,436
Nov 2.02 2.13 92 0.87 1.36 14,442 92 0.87 1.36 7,561 98 0.20 1.91 9,665
Dec 2.22 2.35 95 0.53 1.81 19,293 95 0.53 1.81 10,101 95 0.53 1.81 9,192

7.83
Annual Total = 16.11 17.03 0 cf 43,566 cf 68,777 cf

Increase in Runoff Volume/year = [(Post Impervious) + (Post Pervious)] - Pre-Developed

Increase in Runoff Volume/year = 112,343 cubic ft. Mean Annual Increase in Runoff Volume



NET INCREASE IN RUNOFF VOLUME PER ANNUM

Note:     User to fill in shaded areas

Precipitation with 25-yr storm 2.2 inches Design Infiltration Rate = 6 inches/hr
Pond Bottom Area = 314 sq. ft.

Pervious Area Impervious Area
S Runoff (in) S Runoff (in)

Runoff from 25-yr storm = 2.20 0.78 0.20 1.97

OutflowsOutflows
Adjusted Initial Initial Pond Pond Pond Change in Final Pond

Total Runoff Pan Evap Evaporation Pond Pond Surface Evaporation Overflow Infiltration Pond vol. Elev
(cf) (inches) (inches) Elev Area, (sq ft) (cf) (cf) Max, (cf) (cf)

25-yr storm 14,355 100.00 9,963 14355.01 101.44
Nov 17,226 0.92 0.66 101.44 9,963 550 0 16,676 0 100.00
Dec 19,293 0.51 0.37 100.00 9,963 305 0 18,988 0 100.00
Jan 17,456 0.61 0.44 100.00 9,963 365 0 17,092 0 100.00
Feb 12,341 1.11 0.80 100.00 9,963 664 0 11,677 0 100.00
Mar 10,540 2.28 1.64 100.00 9,963 1,363 0 9,178 0 100.00
Apr 5,883 4.45 3.20 100.00 9,963 2,660 0 3,223 0 100.00
May 7,992 6.69 4.82 100.00 9,963 3,999 0 3,993 0 100.00
Jun 7,164 8.14 5.86 100.00 9,963 4,866 0 2,298 0 100.00
Jul 1 761 10 70 7 70 100 00 9 963 6 396 0 -4 636 0 100 00Jul 1,761 10.70 7.70 100.00 9,963 6,396 0 -4,636 0 100.00
Aug 2,325 9.42 6.78 100.00 9,963 5,631 0 -3,306 0 100.00
Sep 3,605 5.90 4.25 100.00 9,963 3,527 0 78 0 100.00
Oct 6,757 2.58 1.86 100.00 9,963 1,542 0 5,215 0 100.00
Nov 17,226 0.92 0.66 100.00 9,963 550 0 16,676 0 100.00
Dec 19,293 0.51 0.37 100.00 9,963 305 0 18,988 0 100.00
Jan 17,456 0.61 0.44 100.00 9,963 365 0 17,092 0 100.00
Feb 12,341 1.11 0.80 100.00 9,963 664 0 11,677 0 100.00
Mar 10,540 2.28 1.64 100.00 9,963 1,363 0 9,178 0 100.00
Apr 5,883 4.45 3.20 100.00 9,963 2,660 0 3,223 0 100.00
May 7,992 6.69 4.82 100.00 9,963 3,999 0 3,993 0 100.00
Jun 7,164 8.14 5.86 100.00 9,963 4,866 0 2,298 0 100.00
Jul 1,761 10.70 7.70 100.00 9,963 6,396 0 -4,636 0 100.00
Aug 2 325 9 42 6 78 100 00 9 963 5 631 0 -3 306 0 100 00Aug 2,325 9.42 6.78 100.00 9,963 5,631 0 -3,306 0 100.00
Sep 3,605 5.90 4.25 100.00 9,963 3,527 0 78 0 100.00
Oct 6,757 2.58 1.86 100.00 9,963 1,542 0 5,215 0 100.00
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BASIN MAP 
 

 











Approximate Site Location 

Vicinity Map 
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F Analytical Results and Data
Validation Memoranda
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G Geotechnical Testing Results
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