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Rafter J Clear Well Asbestos Support Services  

EXECUTIVE SUMMARY 

The Rafter J Ranch Improvement and Service District (ISD) retained Golder Associates Inc. (Golder) to 
provide asbestos related field investigation and historical document evaluation services for the Rafter J 
Ranch ISD public water supply system located in Jackson, Wyoming. The purpose of these services was 
to assess the likelihood of potential exposure to asbestos within the Rafter J water supply system. 

This Summary is to be used only in conjunction with Golder’s Report on Asbestos Support Services, 
Rafter J Ranch Improvement and Service District Water Supply System, Jackson, Wyoming (Report). All 
definitions used in this Summary have the same meanings as in the Report, and the use of this Summary 
is subject to the limitations and conditions contained in the Report. The Report shall govern in the event of 
any inconsistency between this Summary and the Report. 

The Rafter J Ranch ISD is responsible for operating and maintaining the public water supply system that 
currently services the Rafter J Ranch Subdivision, South Park Service Center and Adams Canyon County 
facilities. A large portion of the system was originally installed in the late 1970s with subsequent 
improvements to the original system over the years. Improvements have included service area 
enlargement and associated installation of additional transmission, distribution and service piping, 
installation of a second storage tank, installation of additional groundwater source wells and rehabilitation 
of select original system components. 

On March 26, 2015, asbestos was identified in the cement matrix of the clear well pipe located just 
downstream of the chlorination building as a result of a water leak discovered on March 17, 2015. The 
clear well is a 252-feet long, 36-inch diameter cement pipe with steel end caps that promoted blending of 
water from the groundwater source wells and disinfectants (chlorine) prior to distribution to the potable 
water supply system. Subsequently, proactive/expedited steps were taken to evaluate the water supply 
and to immediately isolate the clear well pipe from the Rafter J water supply system, which occurred on 
March 18, 2015. The clear well pipe has not been in service since that date. Since the clear well cement 
pipe was found to be asbestos containing, a review of system drawings was performed to assess the 
potential for additional asbestos-containing pipe within the Rafter J water distribution system. A review of 
drawings prepared by Rendezvous Engineering identified the clear well pipe as reinforced concrete and 
remaining pipe material types were largely not specified. However, observations made during the 
2008/2009 water service and isolation valve replacement projects (when approximately 325 water 
services [district portion] were replaced) indicated that “Blue Brute” C900 polyvinyl chloride (PVC) pipe 
was noted at all water main locations exposed. Therefore, it is unlikely that asbestos-containing pipe is 
present elsewhere within the Rafter J service area. 

Based on the results of Golder’s field investigation, historical document review and previous 
investigations performed by others, Golder provides the following conclusions: 

 Asbestos was identified within the matrix of the clear well cement pipe at concentrations 
ranging from 5% to 10% chrysotile asbestos and 3% to 15% crocidolite asbestos 

 No asbestos was detected in the mortar/grout located between sections of the clear well 
cement pipe (interior), pipe bottom sediment from within the downgradient end of the 
cement pipe, nor within eight water samples collected from throughout the Rafter J water 
distribution system 

 The interior of the clear well cement pipe was observed to be in good condition with little 
to no fines or sediment throughout the length of the pipe 

 The limited literature review regarding the historical use of asbestos-cement pipes (up to 
200,000 miles to this day) in drinking water systems and possible health effects indicated 
that there is no consistent, convincing evidence that ingested asbestos is hazardous to 
health, with the World Health Organization (WHO) ultimately concluding that there is no 
need to establish a guideline for asbestos in drinking water 

 The EPA has established an MCL of 7 MFL for asbestos in drinking water but there is no 
evidence of any detectable concentrations of asbestos in the Rafter J drinking water 
supply 

 There is no evidence that downstream users were exposed to asbestos 
 Golder recommends abandoning the isolated clear well pipe in-place beneath the existing 

four to seven feet of soil overburden 
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1.0 BACKGROUND AND SCOPE OF WORK 

Based on the scope of work detailed in our Proposal, Golder provided asbestos support services for the 

Rafter J Ranch ISD, including a field investigation and historical document review. The scope of work was 

developed based on information provided to Golder in an April 14, 2015 letter from Meridian Engineering, 

P.C. (Meridian) and subsequent correspondence.  Meridian is the District Engineer for the ISD. 

The Rafter J Ranch ISD is responsible for operating and maintaining the public water supply system that 

currently services the Rafter J Ranch Subdivision, South Park Service Center and Adams Canyon County 

facilities. A large portion of the system was originally installed in the late 1970s with subsequent 

improvements to the original system over the years. Improvements have included service area 

enlargement and associated installation of additional transmission, distribution and service piping, 

installation of a second storage tank, installation of additional groundwater source wells and rehabilitation 

of select original system components. 

On March 17, 2015, the ISD identified a leak in the clear well located downstream of the 

control/chlorination building. The clear well is a 252-feet long, 36-inch diameter cement pipe with steel 

end caps that promoted blending of water from the groundwater source well and disinfectants (chlorine) 

prior to distribution to the potable water supply system. On March 20, 2015, the source of the leak was 

determined to be at the steel end cap at the distal (downstream) end of the clear well where it transitions 

into a 12-inch diameter polyvinylchloride (PVC) pipe. During this activity, it was determined that the clear 

well cement pipe contained asbestos within the cement matrix. Two bulk samples of cement pipe were 

collected on March 24, 2015 and submitted to EMSL Analytical, Inc. (EMSL) in New York, New York for 

analysis by polarized light microscopy (PLM) using the Environmental Protection Agency (EPA) 600/R-

93/116 Method with a reporting limit of greater than 1% asbestos. Laboratory test results (Appendix A) 

indicated the cement pipe consisted of between 6% and 10% chrysotile asbestos and between 3% and 

15% crocidolite asbestos. Subsequently, proactive steps were taken to evaluate the water quality and the 

clear well was immediately isolated from the water supply system on March 18, 2015, and has not been in 

service since. 

On April 1, 2015, eight water samples were collected from the clear well pipe leak area and various 

plumbing fixtures and fire hydrants located throughout the Rafter J water distribution system, which had 

not been disturbed since the clear well was taken out of service. The samples were submitted to Energy 

Laboratories, Inc. of Casper, Wyoming (and subsequently to ALS Laboratory Group in Cincinnati, Ohio) 

and analyzed by transmission electron microscopy (TEM) for asbestos in water using EPA Method 100.2 

“Detection of Asbestos Structures >10µm in Length in Drinking Water”. Laboratory test results (Appendix 

A) indicated no asbestos structures were detected. 
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Since the clear well cement pipe was found to be asbestos containing, a review of system drawings was 

performed to assess the potential for additional asbestos-containing pipe within the Rafter J water 

distribution system. A review of drawings prepared by Rendezvous Engineering identified the clear well 

pipe as reinforced concrete and remaining pipe material types were largely not specified. However, 

observations made during the 2008/2009 water service and isolation valve replacement projects (when 

approximately 325 water services [district portion] were replaced) indicated that “Blue Brute” C900 PVC 

pipe was noted at all water main locations exposed. Therefore, it is unlikely that asbestos-containing pipe 

is present elsewhere within the Rafter J service area. Golder understands the ISD water storage tanks 

(two 200,000-gallon below grade concrete water tanks located east of Highway 89) are cleaned and 

inspected every five years pursuant to applicable regulations. A brief summary of the activities described 

above and timeline thereof is provided in Appendix A. 

Meridian requested that Golder provide an evaluation of the likelihood of past exposure to asbestos fibers 

potentially within the water supply to downstream users and a narrative describing the historical use of 

asbestos-containing pipe in public water systems, current applicable State and Federal regulatory 

requirements, and recommendations for abandonment or removal of the clear well. The following sections 

detail the findings of the field investigation and historical document evaluation. 
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2.0 SUMMARY OF FIELD INVESTIGATION 

On May 19, 2015 Golder performed a field investigation to assess the condition of the interior of the clear 

well cement pipe and obtain samples of residual sediment within the clear well. This included a video 

inspection of the interior of the approximately 252-feet long, 36-inch diameter clear well pipe. Prior to 

Golder’s arrival, ISD’s contractor removed the steel end cap from the downstream end of the pipe and 

dewatered the pit to facilitate video camera access. Once the end cap was removed, ISD’s contractor 

collected two jars of bottom sediment from within the downstream end of the pipe before it was disturbed 

with any additional activities. 

Golder retained Sanitary Systems Inc. (Sanitary Systems) of Lander, Wyoming to provide video 

inspection services. Sanitary Systems used a rubber-tired remote control vehicle with an articulating arm 

video camera and light to inspect the clear well cement pipe starting at the downstream end. The top of 

the clear well pipe ranged from approximately four feet below ground surface (bgs) at the upstream end to 

approximately seven feet bgs at the downstream end. Based on review of the video generated, the clear 

well cement pipe appeared to be in good condition with no visible interior degradation. During the 

inspection, a mortar/grout material was observed at seams between each section of cement pipe 

(approximately every 12 feet). In many locations this material had fallen out in chunks from the top half of 

the pipe. The remote control vehicle was able to travel 247.5 feet into the pipe at which point it 

encountered a 12 to 15-inch thick mound of apparent sand (likely generated from the groundwater supply 

wells that settled out when the water slowed down in the larger diameter clear well cement pipe). Several 

attempts to climb over and move beyond this mound of sand failed and the video inspection was ended a 

few feet from the upstream end of the clear well cement pipe.  In general, little to no fines or sediment 

were observed throughout the bottom of the remainder of the clear well cement pipe. 

While on-site, Golder collected three bulk samples of suspect asbestos-containing material (ACM) to 

further assess the potential presence of asbestos throughout the clear well system. Samples of suspect 

ACM were collected following accepted protocols outlined by the Asbestos Hazard Emergency Response 

Act of 1986 (AHERA) and the National Emission Standards for Hazardous Air Pollutants (NESHAP). 

Samples collected included the following: 

 Exterior surface of cement pipe (upstream end) 

 Mortar/grout between sections of cement pipe (interior) 

 Pipe bottom sediment from within downgradient end of cement pipe (provide by ISD’s 
contractor) 

Bulk samples were submitted to EMSL in Indianapolis, Indiana for visual analysis using PLM 

(mortar/grout and cement pipe) and TEM (pipe bottom sediment). According to laboratory test results, 

there was no asbestos detected in the mortar/grout or pipe bottom sediment samples collected. The 

sample of clear well cement pipe contained 5% chrysotile asbestos and 5% crocidolite asbestos, 



June 2015 4 1529599

 

 

Rafter J Clear Well Asbestos Support Services  

consistent with samples previously collected from the downstream end of the clear well cement pipe. 

Analytical report sheets are provided in Appendix B and select photographs are provided in Appendix C. 
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3.0 SUMMARY OF HISTORICAL DOCUMENT EVALUATION 

Golder conducted a limited literature review to evaluate the historical use of asbestos-cement pipe in 

public water systems and findings from studies that have evaluated potential health hazards associated 

with the use of asbestos-cement pipe and asbestos fibers in drinking water. This limited evaluation 

included review of documentation and literature available from the EPA, Occupational Safety and Health 

Administration (OSHA), Wyoming Department of Environmental Quality (WDEQ), American Water Works 

Association (AWWA), the World Health Organization (WHO), Foundation for Water Research, and 

various articles from peer-reviewed journals. 

The following sections provide a summary of our literature review of asbestos and applicable regulations, 

a history of asbestos-cement pipe use in drinking water systems, and the possible health risks associated 

with asbestos-cement drinking water pipes. 

3.1 Asbestos and Applicable Regulations 

Asbestos is a general term used to describe a group of naturally occurring minerals that are resistant to 

heat and corrosion. Asbestos has been used in products including roofing materials, brake pads and 

cement pipes often used to distribute drinking water. Asbestos is divided into two groups: serpentine and 

amphibole. Asbestos in the serpentine group is called chrysotile. The amphibole group contains five types 

of asbestos: amosite, crocidolite, tremolite, anthophyllite, and actinolite. 

Asbestos is well-recognized as a health hazard and is regulated by OSHA, the EPA and many states. The 

greatest concern regarding asbestos exposure is related to breathing in or inhaling the fibers. Therefore, 

OSHA has established occupational airborne exposure limits and practices to be followed when the 

potential for asbestos exposure exists. 

The EPA regulates asbestos in many facets, including asbestos in school buildings, public building 

activities such as operations and maintenance, renovation and demolition, clean-up sites, and training 

and accreditation of asbestos professionals. Training for asbestos professionals is required under the 

EPA Asbestos Model Accreditation Plan (MAP), which the EPA issued under AHERA. The MAP requires 

the use of trained and accredited asbestos professionals when conducting asbestos inspections or 

designing or conducting response actions at schools and public and commercial buildings. It provides 

guidance to states on the minimum training requirements for accrediting asbestos professionals. State 

training programs must be at least as stringent as the MAP. 

Since 1973, the EPA has banned various asbestos-containing materials primarily associated with spray-

applied and insulation materials. In 1989, the EPA issued a final rule under Section 6 of the Toxic 

Substances Control Act (TSCA) banning most asbestos-containing products. However, in 1991, the rule 

was vacated and remanded. As a result, the original ban on the manufacture, importation, processing or 
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distribution in commerce for the majority of the products covered in the 1989 ban was overturned.  

Currently, the manufacture, importation, processing, or distribution in commerce of asbestos-cement pipe 

is not banned in the United States (US). 

The EPA also regulates asbestos in drinking water. The EPA has stated that “some people who drink 

water containing asbestos well in excess of the maximum contaminant level (MCL) for many years may 

have an increased risk of developing benign intestinal polyps”. The Safe Drinking Water Act requires that 

the EPA determine the level of contaminants in drinking water at which no adverse health effects are 

likely to occur. The EPA has set a MCL for asbestos in drinking water of 7 million fibers per liter (MFL). 

This regulation became effective in 1992. 

Asbestos is also regulated by many states, particularly in regards to building operations and maintenance, 

renovation and demolition.  In the State of Wyoming, the Wyoming Asbestos Program within the Air 

Quality Division of the WDEQ enforces the state regulations for asbestos inspections and abatement 

projects. While there is no registration or licensure program for companies or individuals in the State of 

Wyoming, each person performing or supervising an asbestos project must have current AHERA-type 

training and certification. 

3.2 History of Asbestos-Cement Pipes in Drinking Water Systems 

Asbestos has been used in a large number of products and construction materials such as asbestos-

cement sheet and pipe, electrical and thermal insulation, and brake pads.  In the United States, chrysotile 

has been the most commonly used form of asbestos, accounting for approximately 95% of asbestos 

found in construction materials in the US according to the USEPA1. However, the amphibole asbestos 

forms amosite and crocidolite were used in high-temperature insulation and chemical-resistant products, 

including asbestos-cement pipe. 

In the early 1970s, estimates indicated approximately 200,000 miles of asbestos-cement pipe existed in 

the US.2 A survey (2002 Water://STATS Distribution Report) conducted by the AWWA estimated as much 

as 15% (approximately 150,000 miles) of the total miles of pipe in the US water distribution and 

transmission systems was asbestos-cement pipes; however, this data was based on a limited pool of 

utilities (337) mostly in the eastern US. Therefore, estimates similar to those from the 1970s 

(approximately 200,000 miles) may still be present in the US to this day.   

Asbestos-cement pipe was first created in Italy in the early 1900s due to the need for corrosion-resistant 

pipe. The occurrence of asbestos in drinking water supplies received national attention in the US in the 

early 1970s when asbestos was found in the City of Duluth, Minnesota water supply. Two years prior to 

                                                      
1 USEPA “How to Manage Asbestos in School Building: The AHERA Designated Person’s Self Study Guide”. January 1996. 
2 Olson, Harold. 1973. Asbestos in Potable-Water Supplies. Journal of the American Water Works Association. September 1974. 
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this, similar situations occurred in water supplies in Ottawa, Toronto, Montreal, and other Canadian cities. 

The forms of asbestos detected varied and the sources were either from natural background or industrial 

activities.3 The source of asbestos in the Duluth case was from the washings of a taconite ore processing 

operation. 

These cases led to concern about asbestos-cement pipe used in drinking water distribution systems as a 

source of chrysotile and crocidolite asbestos fibers. Since this concern, various governmental and non-

governmental agencies and groups have evaluated the possible health risks associated with asbestos-

cement drinking water pipes. A summary of these findings is provided in the following section. 

3.3 Possible Health Risks Associated with Asbestos-Cement Drinking Water 
Pipes 

After the Duluth, Minnesota water supply was found to contain asbestos, questions started being raised 

about the possible health impact of the ingestion of asbestos fibers in drinking water. This section 

provides a brief review of the current state of knowledge regarding asbestos in drinking water and its 

potential health risks as it relates to asbestos-cement pipe. 

As stated previously, asbestos is well-recognized as a health hazard when inhaled in large enough 

amounts. This relationship has been seen primarily in occupational exposures. Some studies have 

suggested health effects related to ingestion of asbestos fibers. Selikoff et al4 found an incidence of 

stomach, colon and rectum cancers in New York and New Jersey insulators at three times that expected 

in the general US population. Kleinfeld et al5 found a significant increase in gastrointestinal cancer among 

insulating workers in New York State, but not in talc workers also exposed to asbestos fibers. This 

indicated that the pattern of increased gastrointestinal cancer in insulating workers was due to the 

swallowing of fibers which had been inhaled, caught in the respiratory tract, then ingested via mucociliary 

action.1 However, of more than 20 studies, only five demonstrated a statistically significant excess of 

incidence of gastrointestinal tumors.6 These and similar findings have created concern whether ingesting 

asbestos via drinking water has similar health concerns.  

Asbestos is introduced into drinking water by dissolution of asbestos-containing materials and ores as 

well as from industrial effluents, atmospheric pollution and asbestos-cement pipes in water distribution 

systems.7 In a study conducted in Canada, only two of 71 locations indicated that degradation of 

                                                      
3 Cooper, Robert and Cooper, Clark. 1978. Public Health Aspects of Asbestos Fibers in Drinking Water. Journal of the American 
Water Works Association. June 1978. 
4 Selikoff, I.J., Hammond, E.C., and Seidman, H. 1973. Cancer Risk of Insulation Workers in the United States, Biological Effects of 
Asbestos. Proc. International Agency for Research on Cancer, WHO, Lyon, France.  
5 Kleinfeld, M., Messite, J. and Kooyman, O. 1967. Mortality Experience in a Group of Asbestos Workers. Environmental Health; 
15:177. 
6 Commins, Brian. 1985. Viewpoint - Ingested Asbestos Deemed Benign. American Water Works Association.  
7 World Health Organization. 2003. Asbestos in Drinking Water, Background document for development of WHO Guidelines for 
Drinking-water Quality.  
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asbestos-cement piping contributed measurably to the asbestos content of the water supplies.8 However, 

a study of the water system in Woodstock, New York found high levels of asbestos associated with 

severe deterioration of asbestos-cement pipe.9 The Canadian study7 found fiber concentrations of greater 

than 1 MFL in 25% of the water supplies, greater than 10 MFL in 5% of the water supplies and greater 

than 100 MFL in less than 1% of the water supplies with a median fiber length of 0.5-0.8 micrometers 

(µm). A study conducted in 1983 in the US, indicated that most of the population of the US consumes 

drinking-water with asbestos concentrations below 1 MFL.10 

Concerns in the US regarding asbestos in drinking water and the Safe Drinking Water Act led the EPA to 

set a MCL for asbestos in drinking water of 7 MFL in 1992. Again, the EPA concluded that “some people 

who drink water containing asbestos well in excess of the MCL for many years may have an increased 

risk of developing benign intestinal polyps”. Benign indicates non-cancerous. Benign growths may grow 

larger, but do not spread to other parts of the body. In 1996, the WHO published Guidelines for drinking-

water quality (2nd Edition, Volume 2), which contained a section entitled Health Criteria and other 

supporting information. This publication provided the background information that led the WHO to 

conclude “there is no need to establish a guideline for asbestos in drinking water”.11 In addition to 

environmental levels and human exposure via drinking-water supplies summarized above, the WHO also 

evaluated research of effects on laboratory animals and in vitro systems as well as epidemiological 

research on the effects on humans. This information was further summarized in a 2003 document by the 

WHO entitled “Asbestos in Drinking-water, Background document for development of WHO Guidelines for 

Drinking-water Quality”. 

The WHO concluded that there was “little convincing evidence” of the carcinogenicity of ingested 

asbestos based on numerous epidemiological studies of populations with drinking water supplies with 

high concentrations of asbestos fibers.11 In addition, the WHO noted that there has been considerable 

disagreement whether asbestos fibers ingested from drinking water can migrate through the walls of the 

gastrointestinal tract in sufficient numbers to cause adverse local or system effects.11  One specific study 

referenced by the WHO, found no consistent evidence of a cancer risk associated with the ingestion of 

drinking-water in Puget Sound with levels up to 200 MFL.12 

The WHO concluded that while asbestos is a known human carcinogen by the inhalation route, available 

research does not support the hypothesis that an increased cancer risk is associated with ingestion of 
                                                      
8 Chatfield E.J. and Dillon, M.J. 1979. A national survey for asbestos fibres in Canadian drinking water supplies. Ottawa, Canada 
Department of National Health and Welfare. Environmental Health Directorate Report 79-EHD-34. 
9 Webber, J.S., Covey, J.R. and King, M.V. 1989. Asbestos in drinking water supplied through grossly deteriorated A-C pipe. 
Journal of the American Water Works Association, 81:80 
10 Millette, J.R., Clark, P.J., Stober, J. and Rosenthal, M. 1983. Asbestos in water supplies of the United States. Environmental 
Health Perspectives, 53:45-48. 
11 World Health Organization, 1996. Guidelines for drinking-water quality. 2nd Edition, Volume 2.  
12 Polissar L., Severson, R.K. and Boatman, E.S. 1984. A case control study of asbestos in drinking water and cancer risk. 
American Journal of Epidemiology, 119: 456-471. 
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asbestos in drinking water. In addition, animal studies have not demonstrated that asbestos consistently 

increased the incidence of tumors of the gastrointestinal tract. Therefore, the WHO ultimately concluded 

that “there is no consistent, convincing evidence that ingested asbestos is hazardous to health, and it is 

concluded that there is no need to establish a guideline for asbestos in drinking-water.”11 The conclusions 

by the WHO were further supported in a summary document published by the Drinking Water 

Inspectorate (DWI, United Kingdom) and provided on the Foundation for Water Research (United 

Kingdom) website. 
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4.0 DISPOSITION OF EXISTING CLEAR WELL 

Based upon the data collected and research conducted, there is no evidence to indicate that the existing 

clear well has led or will lead to any unacceptable asbestos exposure to downstream users of the Rafter J 

water distribution system. The clear well was bypassed on March 18, 2015 and is no longer a part of the 

water distribution system. Options include abandonment in place or removal. In this instance, Golder 

recommends abandoning the clear well in-place beneath the existing four to seven feet of soil cover 

(which is also below the groundwater table) where the existing asbestos cannot be disturbed, damaged or 

create an airborne fiber release episode. 
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5.0 CONCLUSIONS 

Based on the results of our field investigation, historical document review and previous investigations 

performed by others, Golder provides the following conclusions: 

 Asbestos was identified within the matrix of the clear well cement pipe at concentrations 
ranging from 5% to 10% chrysotile asbestos and 3% to 15% crocidolite asbestos 

 No asbestos was detected in the mortar/grout located between sections of the clear well 
cement pipe (interior), pipe bottom sediment from within the downgradient end of the 
cement pipe, nor within eight water samples collected from throughout the Rafter J water 
distribution system 

 The interior of the clear well cement pipe was observed to be in good condition with little 
to no fines or sediment throughout the length of the pipe 

 The limited literature review regarding the historical use of asbestos-cement pipes (up to 
200,000 miles to this day) in drinking water systems and possible health effects indicated 
that there is no consistent, convincing evidence that ingested asbestos is hazardous to 
health, with the WHO ultimately concluding that there is no need to establish a guideline 
for asbestos in drinking water 

 The EPA has established an MCL of 7 MFL for asbestos in drinking water but there is no 
evidence of any detectable concentrations of asbestos in the Rafter J drinking water 
supply 

 There is no evidence that downstream users were exposed to asbestos 

 Golder recommends abandoning the isolated clear well in-place beneath the existing four 
to seven feet of soil overburden 
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6.0 LIMITATIONS 

Services performed by Golder were conducted in a manner consistent with that level of care and skill 

ordinarily exercised by other members of the engineering and science professions currently practicing 

under similar conditions subject to the time limits and financial and physical constraints applicable to the 

services. No warranty, express or implied is made. 
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7.0 CLOSING 

Golder appreciates the opportunity to assist Rafter J Ranch ISD and Meridian with these important 

asbestos support services. If you have comments or questions regarding this summary report, please do 

not hesitate to contact the undersigned at (636) 724-9191. 

GOLDER ASSOCIATES INC. 
 

  
 
Angela Dartt, PhD, CIH Christopher M. Redington 
Senior Project Industrial Hygienist Associate 

 

Mark McClain, P.E. 
Principal 

 

 

 



 

 

 

APPENDIX A 

MERIDIAN 36” DIAMETER CLEAR WELL LEAK IDENTIFICATION/REPAIR TIMELINE 

  



RAFTER J RANCH 
36” Diameter Clear Well Leak Identification/Repair Timeline 

Prepared By:  Meridian Engineering, P.C. 
 

Date        Activity 

3-17-2015 Received call from Chuck regarding 
increase in 24-hour pumped flows (see 
email to ISD)

3-17-2015 Went to site and identified leak location 
about 36” dia. clear well

3-18-2015 Chuck isolated clear well from potable water 
system and increased chlorine dosage per 
direction from Dave Stickel (see email to 
ISD)

3-19-2015 Sent email to ISD regarding reduction in 
daily volume of water pumped from the 
groundwater supply wells

3-20-2015 Evans Construction Co. employed to 
expose/repair leaking clear well.  Utility 
locates were requested by Evans (see 
email)

3-23-2015 Evans mobilized equipment to site and 
exposed leaking end cap on the clear well.  
I met with the Contractor, Gordon, and 
Chuck to assess damages and formulate 
repair options.  During visit, I questioned 
pipe material type and suspected it may be 
AC pipe.  

3-23-2015 Meridian Engineering contacted Steve 
Harrington, of Jorgensen Associates, and 
met with him at the site to assess pipe 
material type due to his expertise in AC 
pipe.  He indicated it might be AC pipe, but 
recommended lab test to affirm.

3-24-2015 Jorgensen Associates directed by Meridian 
Engineering to obtain material samples and 
send to laboratory.  



Date        Activity 

3-24-2015 Meridian Engineering directed Evans 
Construction to continue dewatering 
excavation pit until material samples are 
obtained and then stop work until further 
notice while keeping sufficient barricades in 
place.

3-26-2015 Laboratory test results received affirming
presence of transite material in samples
(see email)

3-27-2015 Discussed chlorine contact time 
requirements with James Brough of DEQ.  
He indicated no contact time required for 
groundwater supply sources with no surface 
water influence.

3-27-2015 Held a meeting with the ISD Board 
members and Paul D’Amours regarding
outcome of laboratory tests.  Board 
members directed Chuck to collect water 
samples and test for presence of asbestos
fibers.  Board members also agreed to 
employment of a consultant that specializes 
in AC pipe matters.  

4-1-2015 Water samples collected at various 
locations throughout Rafter J for testing of 
asbestos fibers

4-3-2015 Test results received from Energy 
Laboratories Inc. indicating no asbestos 
fibers present

4-14-2015 Meridian Engineering transmitted a proposal 
request to Golder Associates for specialized 
engineering services related to the asbestos 
cement clear well pipe

5-1-2015 Gordon Gray, Chairman of the ISD Board, 
executes the Agreement with Golder 
Associates for provision of engineering 
support services



5-18-2015 Westwood Curtis Construction removes 
clear well steel end cap in preparation for 
Golder Assoc. field investigations.  
Contractor obtained two samples of 
sediment from pipe interior upon removing 
end cap.

5-19-2015 Golder Assoc. representative arrives on site 
and performs clear well investigations. 
Investigations included internal video 
inspection and sampling of sediment, pipe 
joint grout, and pipe material at east end of 
clear well.

6-4-2015 Golder Assoc. provides a draft copy of the 
report on the Rafter J clear well for review 
and comment
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OrderID: 161508032

Page 1 Of 1



EMSL Analytical, Inc.
2001 East 52nd St., Indianapolis, IN 46205
Phone/Fax: (317) 803-2997 / (317) 803-3047
http://www.EMSL.com indianapolislab@emsl.com

161508032
CustomerID: GOLD50
CustomerPO:
ProjectID:

EMSL Order:

Attn: Chris Redington
Golder Associates, Inc.
820 South Main Street
Suite 100
St. Charles, MO 63301

Received: 05/21/15 8:50 AM

Rafter J Ranch/1529599

Fax: (636) 724-9323
Phone: (636) 724-9191

Project:

5/22/2015Analysis Date:
Collected:

Sample Description Appearance %  Type

AsbestosNon-Asbestos

%     Fibrous %   Non-Fibrous

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy

2

161508032-0002

Mortar Gray None Detected
Non-Fibrous
Homogeneous

Quartz5%
Non-fibrous (other)95%

3

161508032-0003

Clear Well Pipe Gray
Fibrous
Homogeneous

Chrysotile5%
Crocidolite5%

Non-fibrous (other)90%

1THIS IS THE LAST PAGE OF THE REPORT.Test Report  PLM-7.28.9  Printed: 5/22/2015 4:50:40 PM

Richard Harding, Laboratory Manager
or other approved signatory

Analyst(s)

EMSL maintains liability limited to cost of analysis.  This report relates only to the samples reported and may not be reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client.  This report must not be used by the client to claim 
product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal government.   Non-friable organically bound materials present a problem matrix and therefore EMSL 
recommends gravimetric reduction prior to analysis.  Samples received in good condition unless otherwise noted.  Estimated accuracy, precision and uncertainty data available upon request. Unless 
requested by the client, building materials manufactured with multiple layers (i.e. linoleum, wallboard, etc.) are reported as a single sample. Reporting limit is 1%
Samples analyzed by EMSL Analytical, Inc. Indianapolis, IN NVLAP Lab Code 200188-0, AZ0939, CA 2575, CO AL-15132, TX 300262

Initial report from 05/22/2015  12:45:15

Craig Nixon (2)

http://www.EMSL.com
mailto:indianapolislab@emsl.com


Sample Description TEM Result Notes

Test Report:Qualitative Asbestos Analysis by Transmission 
Electron Microscopy (TEM) and Filtration Technique

Attn: Chris Redington
Golder Associates, Inc.
820 South Main Street
Suite 100
St. Charles, MO 63301

Received: 05/21/15 8:50 AM

Rafter J Ranch/1529599

Fax: (636) 724-9323
Phone: (636) 724-9191

Project:

5/22/2015Analysis Date:
Collected:

EMSL Analytical, Inc.
2001 East 52nd St., Indianapolis, IN 46205
Phone/Fax: (317) 803-2997 / (317) 803-3047
http://www.EMSL.com indianapolislab@emsl.com

161508032
CustomerID: GOLD50
CustomerPO:
ProjectID:

EMSL Order:

1
161508032-0001

Sediment None Detected

Richard Harding, Laboratory Manager
or other approved signatory

Test Report  TEMQual-7.21.0  Printed: 5/22/2015 4:50:40 PM 1

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

EMSL maintains liability limited to cost of analysis.  This report relates only to the samples reported above and may not reproduced, except in full, without written approval by EMSL.  EMSL bears no 
responsibility for sample collection activities or analytical method limitations.  Interpretation and use of test results are the responsibility of the client.  This is a qualitative screen only.  There is a chance for 
false negatives with this method. Samples received in good condition unless otherwise noted.
Samples analyzed by EMSL Analytical, Inc. Indianapolis, IN 

Richard Harding (1)

Initial report from 05/22/2015  12:45:15

http://www.EMSL.com
mailto:indianapolislab@emsl.com
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SELECT PHOTOGRAPHS 

 



Rafter J Ranch ISD 
June 2015 Jackson, Wyoming 1529599 

 

 Golder Associates 

 
 
Photograph 1:  View of clear well cement pipe with steel end cap intact. 
 

 
 
Photograph 2:  View of clear well cement pipe with steel end cap removed. 
 



Rafter J Ranch ISD 
June 2015 Jackson, Wyoming 1529599 

 

 Golder Associates 

 
 
Photograph 3:  View of fines, sediment and other debris inside downstream end of clear 
well pipe. 
 

 
 
Photograph 4:  View inside clear well pipe.  Note mortar/grout material at pipe seam. 



Rafter J Ranch ISD 
June 2015 Jackson, Wyoming 1529599 

 

 Golder Associates 

 
 
Photograph 5:  View of remote controlled camera vehicle. 
 

 
 
Photograph 6:  View of mortar/grout from clear well interior pipe seam. 
 



Rafter J Ranch ISD 
June 2015 Jackson, Wyoming 1529599 

 

 Golder Associates 

 
 
Photograph 7:  View of apparent sand mound at upstream end of clear well pipe. 
 



 

 
 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 
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St. Charles, MO  63301 USA  
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