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City of Greensboro and NCDEQ Winston-Salem Regional Office 
Special Order by Consent (SOC) Year Two: 6th Quarterly Meeting  

Wednesday, September 14, 2022 11:00 am – 1:00 pm  
NOTES [submitted 9-27-2022] 

 

Participants:   
NCDEQ WSRO: Lon Snider, Jenny Graznak (WSRO)  

              Mike Montebello, Keyes McGee, (Raleigh NPDES) 
Greensboro:  Elijah Williams, Alicia Goots, Amy Varinoski, Bill Burdick, Julie Greene, Kristine Williams, 

Bradley Flynt 
 

Updates from NCDEQ  
 

Updates from City of Greensboro  
1. Information Items:  

a. Greensboro SOC Year One Report Submitted to NCDEQ 6-13-22 
b. NCDEQ Civil Penalty Demand Letter Received/City Paid $1000 Penalty for 4-5-2022 

Exceedance Event 
2. SOC Sampling Plan Year Two Data Review:  May 1, 2022 to July 31, 2022 

a. SOC Sampling of SIUs in Year Two: 1st Quarter (May-July 2022)  
i. 31 SIU sampling sites (one SIU closed)   

ii. SIUs with concentration of 31.5 ug/l required to complete conduct Source 
Investigation, Evaluation, and Survey (May-July 2022) 

1. Shamrock-Patton Avenue (Transportation Equipment Cleaning facility) 
sample on 7/14/22 = 63.0ug/L.  Source Investigation, Evaluation, and Survey 
due 9/4, submitted 9/2 

2. Express Container Services (Transportation Equipment Cleaning facility) 
sample on 8/3/22 = 42.5ug/L.  Source Investigation, Evaluation, and Survey 
due 9/29/22 

3. Neither discharge appears to have impacted the POTW  
b. Other Sites: Haw River Arm Jordan Lake, Receiving Streams, Pittsboro Water Plant  

1. Data attached 
c. Surveillance Sampling (voluntary) 

i. Patton Trunkline 
1. Data attached 
2. No concerning results during SOC Y2Q1 (range <2ug/L – 3.58ug/L)  

ii. Changes 
1. After reviewing the trunkline monitoring data and assessing staff workload, 

including Year Two SOC requirements, we will only collect continuous 24/7 
samples from the Bryan Park manhole (below Shamrock -  Brown Summit) 
and Patton Avenue trunkline (below Lanxess).   

2. The Airport trunkline is a part of the Patton line. All of the industries identified 
to have 1,4-Dioxane (Chemol, Evonik 02) on the Arlington trunkline are 
collecting daily samples and holding until we receive weekly effluent results. 

3. April 5, 2022 Exceedance Event Update 
a. Lanxess has ceased manufacturing the two products at the Greensboro facility until further 

notice 
b. NOV and Civil Penalty in progress to Lanxess for April 5, 2022 Event 

i. Civil Penalty will recoup the City’s penalty from NCDEQ for exceedance of its 
compliance value 
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c. Note – City IWS has been notified that the facility will be acquired by Hallstar chemical 
manufacturing company.  Letter of Intent is scheduled to be signed 10/3/2022 to transfer 
ownership.  Corporate EHS has contacted the IWS – there will be no changes to manufacturing 
processes, raw materials, final products.  Therefore they will request a transfer of the existing 
SIU Permit.  They will assume responsibility for required 1,4-dioxane sampling& analysis and 
will NOT manufacturing the two products of concern. 

4. Public Outreach  
a. City Website Updates 

i. All 1,4-dioxane data from NCDEQ emails  
ii. eDMRs beginning with January 2021 

iii. 5th Quarterly Meeting Notes/documents 
iv. First meeting with GTN on 9/28/2022 for public awareness campaign 

1. Our goal is to have three different advertisements.  One for commercial users, 
one for industrial users and one for domestic users. 

b. Greensboro giving 1,4-dioxane presentation at NC Pretreatment Consortium Annual 
Conference on September 19. 

c. Economic Development Information updated on website document to include 1,4-dioxane 
language. 

d. CEC LPAD updated with tiers for Year 2 Compliance Value of 31.5 ug/l and Year 3 Compliance 
Value of 23 ug/l. 

5. Other Items of Discussion 
a. Economic Development updates 

1. Received preliminary permit application from Toyota.  Based on their data 
from a sister facility, no 1,4-Dioxane is present.  Supposed to have full 
application and 1,4-Dioxane data by mid-October. 

 
Questions and Wrap-Up   
 
Scheduled Dates for SOC Year Two Quarterly Meetings between NCDEQ WSRO and GSO   

 Meeting #7 Wednesday, November 16, 2022 
 Meeting #8 Wednesday, February 15, 2023 
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SOC Year Two:  NCDEQ and COG Quarterly Meeting #8  (February 15, 2023)                                 page 1 
 

 
City of Greensboro and NCDEQ Winston-Salem Regional Office 

Special Order by Consent (SOC) Year Two: 8th Quarterly Meeting NOTES 
Wednesday, February 15, 2023 10 am – 11 am (Virtual)  

 
Participants:   
NCDEQ:          Lon Snider, Jenny Graznak (WSRO)  

            Mike Montebello, Keyes McGee, (Raleigh NPDES) 
Greensboro:  Elijah Williams, Alicia Goots, Amy Varinoski, Bill Burdick,  
    Julie Greene, Ben Goforth 

 
Updates from NCDEQ  
  Nothing to report or share 

 

 
Updates from City of Greensboro  
 Information Items: 

a. TZO eDMR data summary since beginning of SOC (May 1, 2021) 
 Average value = 19.9 ug/l 
 Average = 4.09 ug/l without 3 exceedance values - calculated on 2-14-2023 

   
 SOC Sampling Plan Year Two Data Review:  

a. Patton Avenue Surveillance Sampling (voluntary) 
 1/6-9/2023 = 2.32 ug/l 
 1/13-17/2023 = 3.5 ug/l 
 1/20-28/2023 = 3.82 ug/l 
 1/27-30/2023 = 4.58 ug/l 
 AVERAGE = 3.56 ug/l 
 

b. All other SOC Year Two data is provided to NCDEQ via email and posted on City 
website 
 

 Update re:  TZO Effluent on October 25, 2022 (NOTE: no exceedance of SOC Compliance 
Value) 

 NOV for Hallstar issued 2/14/2023 
 DEQ reiterated EMC’s concern about this exceedance.   
 We have letter from Hallstar stating they will no longer make these PEG 
chemicals in Greensboro. 

 Specified industries are required to collect and retain daily composite samples.  
They are required to pour up a representative weekly composite from their 
retained daily samples and submit one weekly composite, of their choosing, 
per month to send for analysis and submit the results to the IWS.  The 
industries receive a 1,4-dioxane email update based on the City’s update email 
sent to the State and downstream utilities.  The industries’ update email 
indicates which retained samples they can dispose of based on City data.     

 
Questions and Wrap-Up   
 
Potential Dates for SOC Year Three Quarterly Meetings between NCDEQ WSRO and GSO   

 Meeting #9 Wednesday May 10, 2023 
 Meeting #10 August 9 or August 16, 2023 (both are Wednesdays) 
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April 30, 2019 
 
«PT_Contacts_Formal_Name» 
«PT_Contacts_Title» 
«WWTP_Name» 
«PT_Contacts_B1_Addr_1» 
City, NC «PT_Contacts_B1_Zip» 
 
Dear «PT_Contacts_Formal_Name», 
 
Several emerging compounds have been found in North Carolina waters, specifically, 1,4-dioxane and a 
group of chemicals known as perfluoroalkyl and polyfluoroalkyl substances (PFAS, also referred to as 
PFCs).  Data reviewed as part of the UCMR (Unregulated Contaminant Monitoring Rule) has indicated 
elevated concentrations for these compounds in the Cape Fear River Basin.  In addition, ambient 
monitoring performed by DWR’s Water Sciences Section have confirmed the presence of these 
compounds in the Cape Fear River Basin (https://deq.nc.gov/about/divisions/water-resources/water-
resources-data/water-sciences-home-page/1-4-dioxane). 
 
Background 
 
1,4-dioxane is a clear liquid that is highly miscible in water.  It has historically been used as a solvent 
stabilizer and is currently used for a wide variety of industrial and manufacturing purposes.  The 
compound can be found in industrial solvents, paint strippers, and varnishes and is often produced as a 
by-product of chemical processes to manufacture soaps, plastics, and other consumer products. 
 
The U.S. EPA has not established a maximum contaminant level for 1,4-dioxane in drinking water but 
has characterized it as “likely to be carcinogenic to humans” and has established a drinking water health 
advisory of 35 ug/L.  North Carolina has a calculated human health surface water criterion with an 
associated estimated lifetime cancer risk of one in one million at a concentration for 1,4-dioxane of 0.35 
ug/L in water supplies and 80 ug/L in all other waterbodies (15A NCAC 02B .0208).  
 
PFAS compounds are most often associated with nonstick coatings, plating operations, firefighting foams, 
and stain- and water-resistant treatments for clothing, furniture and carpeting. 
 
PFAS has been found to have adverse effects in laboratory animals and humans when ingested.  To 
provide Americans with a margin of protection from a lifetime of exposure to PFAS from drinking water, 
EPA has established the health advisory levels of 70 ng/L individually and combined for two of the most 
common PFAS compounds: PFOA (perfluorooctanoic acid) and PFOS (perfluorooctane sulfonate).   
 
Required Actions 
 
To assess the levels of these compounds throughout the Cape Fear and to assist DWR in developing a 
Management Strategy to address and reduce levels of these emerging compounds, POTWs with approved 
Pretreatment Programs are hereby required to perform investigative monitoring at the treatment plant 
influent for 1,4-dioxane and total PFAS monthly for three consecutive months starting in July 2019. Such 
investigative actions can be required under 15A NCAC 02B .0508 (b)(2) and G.S. 143-215.66. 
 



Samples collected should be representative of the typical wastewater flow to your facility. Sufficiently 
sensitive test methods shall be used. 

 To locate a lab capable of performing the PFAS analysis, please visit 
https://www.denix.osd.mil/edqw/accreditation/accreditedlabs/and search by method “PFAS 
by LCMSMS Compliant with Table B-15 of QSM 5.1 or Latest Version”. 

 Grab samples are required to avoid cross-contamination and ensure consistency. 
 Please refer to Attachment B for the analyte list. Each facility shall provide results for as 
many of the PFAS compounds as possible, specifically including PFOA and PFOS. 

 To locate a lab certified to perform 1,4-dioxane analysis using EPA Method 624.1, please 
visit https://deq.nc.gov/about/divisions/water-resources/water-resources-data/water-sciences-
home-page/laboratory-certification-branch/certified-laboratory-listings. Be sure to specify 
1,4-dioxane by EPA method 624.1 when contacting the labs. 

 All sample results shall be submitted to PERCS by October 31, 2019 and shall be sent to the 
following email address (please include the lab sheets with the test results):   
Pretreatment.Results@ncdenr.gov. Please include your NPDES permit number in your 
subject heading. 

 
Attachment A outlines recommended actions on how to assess potential sources, monitor, and work with 
your industries to reduce potential sources of these compounds.  You are not required to implement these 
actions until you have received notification from the Division to do so.  However, if your influent samples 
exceed the human health surface water criteria for 1,4-dioxane pertaining to your receiving stream 
classification, contact your DWR Pretreatment Program coordinator to discuss your facility’s allowable 
discharge concentration.  If your influent levels exceed your facility’s allowable discharge concentration, 
you should take proactive steps to begin reducing or eliminating 1,4-dioxane discharges to your facility. 
 
The PFAS drinking water health advisory of 70 ng/L is the target concentration for the sum of sample 
results for PFOA and PFOS. Therefore, actions to reduce these compounds will be required for facilities 
with influent levels greater than a total PFAS value of 70 ng/L if there are water supply intakes 
downstream of your facility’s discharge. Again, you are not required to implement actions in Attachment 
A until you have received notification from the Division to do so.  Please be aware that criteria are being 
developed for PFAS compounds and are likely to be lower than the current drinking water advisory level. 
Results for PFAS that do not currently require action may trigger reduction activities in the future. 
 
More Information 
 
DWR will be holding a technical informational session on May 21, 2019 from 10 am to 3 pm at the 
Herbert C. Young Community Center, 101 Wilkinson Ave., Cary, NC.  At this time registration for this 
workshop is limited to approved Pretreatment Program POTW staff due to space limitations.  Please 
register at http://tinyurl.com/NCECTIS. 

 
The Department looks forward to working closely with you on this important public health issue.  Data 
from the UCMR and other sources will continue to be evaluated to determine next steps to reduce the 
discharge of 1,4-dioxane and PFAS throughout the State.   

 
Please contact the appropriate PERCS staff member if you have any questions or concerns:  Deborah 
Gore 919-707-3624, Monti Hassan 919-707-3626 or Vivien Zhong 919-707-3627 or via email 
(firstname.lastname@ncdenr.gov). 
 

Sincerely, 
 
 
Linda Culpepper, Director 
Division of Water Resources, NCDEQ 

Cc:  Dana Satterwhite, WSS 



Attachment A 
<due dates for activities will be added on a case-by-case basis> 

 
 
1. Conduct Initial Screening:  Conduct a review of your industrial users to identify industrial users 

that may be potential significant sources of 1,4-dioxane and/or PFAS.  The following types of 
industrial users may be potential significant sources for these chemicals:  

 
Potential Sources of PFOA & PFOS for POTWs: 
 Platers/Metal Finishers  
 Paper and Packaging Manufacturers  
 Tanneries and Leather/Fabric/Carpet Treaters  
 Manufacturers of Parts with PTFE (polytetrafluoroethylene, Teflon type) Coatings (i.e., Bearings)  
 Landfill Leachate  
 Centralized Waste Treaters  
 Contaminated Sites  
 Firefighting Foam 
 Any other known or suspected sources of PFAS 

 
Potential Sources of 1,4-dioxane for POTWs: 
 Paints, Varnishes and Lacquers Manufacturers 
 Cosmetics, Deodorants, Cleaning and Detergent Manufacturers 
 Pharmaceutical Manufacturers 
 Organic and Inorganic Chemical Manufacturers 
 Plastics manufacturers or recyclers 
 Rubber Manufacturers 
 Centralized Waste Treaters 
 Photographic Film, Paper and Plate Manufacturers, Commercial Printing 
 Electroplating/ Polishing, Semiconductors and Electronic Components Manufacturers 
 Pesticide and Agriculture Manufacturers 
 Solid Waste Combustors and Incinerators 
 Cement Manufacturers 
 Abrasive Product Manufacturers 
 Roofing, Siding, and Insulation Material Merchant Wholesalers 
 Scintillating Fluids Manufacturers 
 Dyes and Fiber Manufacturers 
 Any other known or suspected sources of 1,4-dioxane 

 
2. Develop a Monitoring Plan:  Once you have developed a list of potential 1,4-dioxane and PFAS 

sources, you will need to evaluate each one to determine whether it is a probable source of 1,4-
dioxane or PFAS and develop a strategy for sampling these probable sources.  You will likely need to 
review records and interview your contacts to find out which sources use/have used or accept/have 
accepted 1,4-dioxance or PFAS containing materials or wastes.    

 
Once you have a list of probable sources, develop a plan to monitor them.  Your plan will most likely 
include your commitment to monitor all your probable sources, when and where you will sample, 
how you will conduct sampling, transport your samples and analyze them at your chosen laboratory. 
You may be able to eliminate several probable sources located near one another with one downstream 
collection system sample.  If you have many probable sources, you may also need more time to 



conduct monitoring.  No pre-approval of your plan is required.  You should submit your plan to 
PERCS by DATE.   

 
3. Perform Source Monitoring:  Sample the discharge from each probable source identified in your 

monitoring plan for 1,4-dioxane or PFAS depending on your identification as a probable source 
following the sampling procedures your chosen labs recommended. Begin this sampling no later 
than DATE.   
 

4. Reduce/Eliminate Sources:  If significant sources of 1,4-dioxane or PFAS are found through source 
monitoring, you are required to follow-up with the source(s) to reduce and/or eliminate 1,4-dioxane 
or PFAS in their effluent.  Source reduction and elimination efforts may include product substitution, 
operational controls, pretreatment and clean-up of historical contamination.    
 

5. Submit an Interim Report:  Summarize the list of potential sources and your determination 
regarding whether they are a probable source, sampling data collected, and evaluation conducted to-
date for items 1 – 4 above to the PERCS Unit by DATE. 
 

6. Evaluate Impacts:  If you find sources discharging 1,4-dioxane or PFAS to your WWTP from this 
monitoring, you are required to monitor your WWTP influent and effluent for the chemicals detected 
at the sources for three consecutive months beginning DATE.  If effluent results are found to be 
greater than the applicable criterion you are required to continue working with those sources to 
achieve further reductions. 
 

7. Submit a Summary Report:  Submit the results of any additional monitoring data (WWTP 
influent, effluent, or source monitoring) and summary of 1,4-dioxane and PFAS source reduction 
and/or elimination effort to DWR/PERCS by DATE.  Staff will review the information reported and 
will contact you about any required follow-up actions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
Attachment B 

 
To locate a lab capable of performing the PFAS analysis, please visit 
https://www.denix.osd.mil/edqw/accreditation/accreditedlabs/and search by method “PFAS by LCMSMS 
Compliant with Table B-15 of QSM 5.1 or Latest Version”. Grab samples are required to avoid cross-
contamination and ensure consistency.  
 
It is the Division’s understanding that this test method is capable of providing results for the listed PFAS 
compounds listed below. The Division recognizes that there may be variations from lab to lab. Each 
facility shall provide results for PFOA, PFOS, and shall include as many of the following PFAS 
compounds as possible: 
 

Analyte Name Acronym Fluorinated 
Carbon Chain 

Length 

Molecular 
Formula 

CAS 
Number 

Perfluorotetradecanoic acid  PFTeA C14 C13F27COOH 376-06-7 
Perfluorotridecanoic acid  PFTriA C13 C12F25COOH 72629-94-8 
Perfluorododecanoic acid  PFDoA C12 C11F23COOH 307-55-1 
Perfluoroundecanoic acid  PFUnA C11 C10F21COOH 2058-94-8 
Perfluorodecanoic acid  PFDA C10 C9F19COOH 335-76-2 
Perfluorononanoic acid  PFNA C9 C8F17COOH 375-95-1 
Perfluorooctanoic acid  PFOA C8 C7F15COOH 335-67-1 
Perfluoroheptanoic acid  PFHpA C7 C6F13COOH 375-85-9 
Perfluorohexanoic acid  PFHxA C6 C5F11COOH 307-24-4 
Perfluoropentanoic acid  PFPeA C5 C4F9COOH 2706-90-3 
Perfluorobutanoic acid  PFBA C4 C3F7COOH 375-22-4 
Perfluorodecanesulfonic acid  PFDS C10 C10F21SO3H 335-77-3 
Perfluorononanesulfonic acid  PFNS C9 C9F19SO3H 68259-12-1 
Perfluorooctanesulfonic acid  PFOS C8 C8F17SO3H 1763-23-1 
Perfluoroheptanesulfonic acid  PFHpS C7 C7F15SO3H 375-92-8 
Perfluorohexanesulfonic acid  PFHxS C6 C6F13SO3H 355-46-4 
Perfluoropentanesulfonic acid  PFPeS C5 C5F11SO3H 2706-91-4 
Perfluorobutanesulfonic acid  PFBS C4OMG C4F9SO3H 375-73-5 
Perfluorooctanesulfonamide  PFOSA C8 C8F17SO2NH2 754-91-6 
2-(N-Ethylperfluorooctanesulfonamido) 
acetic acid  

N-EtFOSAA C8 C8F17SO2N(C2H5)
CH2COOH 

2991-50-6 

2-(N-Methylperfluorooctanesulfonamido) 
acetic acid  

N-MeFOSAA C8 C8F17SO2N(CH3)C
HCOOH 

2355-31-9 
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Georgia ruling signals new concerns for PFAS
users and wastewater treatment systems
Catherine Masingill

Share:

    
On September 20, 2021, Judge Amy Totenberg, a senior judge on the U.S. District Court for the

Northern District of Georgia, issued what she termed an “odyssey” of an Order, totaling 180 pages,

in response to 12 motions to dismiss in a per- and polyfluoroalkyl substances, or PFAS, lawsuit,

Jarrod Johnson v. 3M, et al., 4:20-cv-00008ǪAT (N.D. Ga.).

On September 20, 2021, Judge Amy Totenberg, a senior judge on the U.S. District Court for the

Northern District of Georgia, issued what she termed an “odyssey” of an Order, totaling 180 pages,

in response to 12 motions to dismiss in a per- and polyfluoroalkyl substances, or PFAS, lawsuit,

Jarrod Johnson v. 3M, et al., 4:20-cv-00008ǪAT (N.D. Ga.).

Rate payers and water subscribers in the Rome, Georgia, area filed the suit, alleging that an
upstream 9,800-acre land application system (LAS) has polluted, and continues to pollute, their

drinking water with the PFAS compounds used by the carpet manufacturing industry in Dalton,

Georgia. The suit is one of many filed in Georgia alleging Clean Water Act violations, together with

state and common law claims, against PFAS manufacturers and suppliers, carpet manufacturers,

and in some cases, the City of Dalton’s water utility companies. 

The court largely denied the defendants’ motions, the implications of which are twofold: (1) by

casting doubt that LASs are not point sources under the Clean Water Act—an argument not yet

addressed by the U.S. Court of Appeals for the Eleventh Circuit—the Order places Georgia’s

existing LAS operators in a vulnerable position, operationally, financially, and with regulatory

compliance; and (2) the Order indicates a shift toward a more expansive view of potential liability
for PFAS exposure damages beyond just PFAS manufacturers. 

PFAS and carpet manufacturing 
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Dalton, Georgia—often referred to as the Carpet Capital of the World—is located in northern

Georgia and produces nearly 90 percent of the world’s carpet. PFAS are used throughout the

carpet production process to impart stain resistance and durability to carpet fibers. Due to their

oil-, water-, and heat-repellant properties, PFAS can persist in the environment with significant

longevity. 

Discarded PFAS-containing effluent from Dalton’s carpet manufacturers is transported to Dalton

Utilities, where the wastewater is land-applied by Dalton’s LAS following certain wastewater

treatment measures. 

Plaintiffs argue that this land application contributes PFAS into the Conasauga River and its

tributaries through hydrological connections, ultimately contaminating downstream

communities’ drinking water. 

Georgia ruling exposes added vulnerabilities to LAS operators 

In its attempts to secure dismissal from the case and, specifically, the Clean Water Act claims,

Dalton Utilities argued that its operations are properly permitted under all applicable state and
federal regulatory frameworks. Judge Totenberg, however, was persuaded by plaintiffs’ argument

that a separate National Pollutant Discharge Elimination System (NPDES) permit may be required

for the LAS, as the LAS may be a point source of PFAS pollution. 

Under the Clean Water Act, point source designation is a threshold determination for permitting.

The typical point source is a discernible pipe discharging pollutants directly into a stream, or the

“functional equivalent” of such a discharge, per the U.S. Supreme Court’s recent decision, County

of Maui v. Hawaii Wildlife Fund, 140 S. Ct. 1462 (2020). LASs incorporate a network of spray

nozzles, which irrigate using wastewater over land and, accordingly, do not fit so clearly within the

conventional understanding of a point source. 

According to Georgia case law, LASs are permitted as nonpoint sources, and many Georgia

industries have relied on this conclusion. Consequently, Judge Totenberg’s ruling muddies the

water for Georgia’s existing LAS permitting framework by casting doubt as to whether LASs

require additional NPDES permitting. Faced with this uncertainty, many existing LASs may halt

land application operations or be forced to turn to other less practical and more costly
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wastewater treatment measures, at least while Georgia, Congress, or federal appellate courts

further evaluate the issue. 

In the meantime, one thing is clear: LAS operators are now—at least in the Northern District of

Georgia—more vulnerable to regulatory actions and civil claims under theories that the systems

require additional NPDES permits. 

Ruling opens the door to reaching product manufacturers 

The Order also provides a new focus in PFAS litigation directed at downstream commercial

producers that use the chemicals, rather than solely holding PFAS manufacturers like 3M and

DuPont accountable for PFAS environmental remediation claims. The Order specifically noted

that plaintiffs “. . . failed to point to any authority from Georgia establishing a duty on the part of a

chemical supplier to protect an unknown third-party, rather than its consumer, from harm

resulting from the negligent use or disposal of the chemical.” Users such as Dalton’s sophisticated

carpet producers, however, are deemed to know the risks of disposal. 

Despite Judge Totenberg’s reliance on Georgia law, product manufacturers like Dalton’s carpet
producers should heed the Order’s implications on national PFAS litigation and anticipate a

heightened risk for liability exposure from litigants seeking remediation costs and damages for

alleged PFAS pollution and exposure. It appears that the days of only large-scale PFAS

manufacturers bearing the brunt of PFAS pollution and exposure costs may be a thing of the past.
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SECTION B: Project Overview & Design 

B1. Introduction 
 

The headwaters of the Coosa River Basin begin in Tennessee and the North Georgia Mountains as 
the Conasauga, Coosawattee, and Etowah Rivers. The confluence of the Conasauga and the 
Coosawattee Rivers form the Oostanaula River south of Dalton Georgia before converging with 
the Etowah River forming the Coosa River in Rome Georgia. The Coosa River flows west across 
the Alabama-Georgia state line and is then impounded in Leesburg Alabama to form Weiss Lake.  

The Conasauga, Oostanaula, and Coosa Rivers have historically tested positive for the presence of 
per- and polyfluoroalkyl substances (PFAS) via monitoring studies conducted by the Georgia 
Environmental Protection Division (GAEPD). PFAS have also been detected in the receiving 
waters of Alabama on the Coosa River and Weiss Lake by the Alabama Department of 
Environmental Management (ADEM), and the U.S. EPA Region 4’s Laboratory Services & 
Applied Science Division (LSASD).  

PFAS are man-made chemicals that do not occur in nature and have been found to be persistent 
and accumulate in both the environment and the human body via exposure pathways such as 
consumption of contaminated food and drinking water. PFAS have been extensively used in 
industry, manufacturing of commercial products, and as a component in aqueous film forming 
foams (AFFF) used for firefighting. There is evidence that suggests exposure to PFAS can lead to 
adverse health effects and are an emerging concern to public health. PFAS is a generic 
nomenclature encompassing a broader array of chemicals, with the most studied being 
perfluorooctanoic acid (PFOA) and perfluorooctanesulfonate (PFOS). The U.S. EPA has issued a 
Recommended Health Advisory for drinking water of 70 ng/L (ppt) for combined concentrations 
of PFOA and PFOS compounds. Extensive information regarding PFAS can be found at 
http://www.epa.gov/pfas. 

Exceedances of the U.S. EPA’s Recommended Health Advisory for PFOA and PFOS have been 
observed at both the drinking water intakes for the City of Centre Alabama in Weiss Lake and 
further downstream on the Coosa River in the City of Gadsden Alabama. Data collected by ADEM 
from 2016 through 2019 observed elevated detections of both PFOA and PFOS in Weiss Lake and 
on the Coosa River (both downstream and upstream of the lake). In 2012 and 2016, elevated levels 
of PFOA and PFOS were detected in the receiving waters of the Oostanaula and Coosa Rivers in 
studies conducted by GAEPD. 

The Looper’s Bend land application site (LAS) operated by Dalton Utilities is located along the 
main stem of the Conasauga River in Dalton Georgia. Surface water samples collected by GAEPD 
in both 2012 and 2016 in the Conasauga River and associated tributaries draining the Looper’s 
Bend LAS contained elevated concentrations of both PFOA and PFOS. In 2009, an analytical data 
report was submitted to the U.S. EPA by Dalton Utilities showing elevated levels of PFOA, PFOS, 
and other PFAS related compounds in groundwater, wastewater effluent, soil, and compost 
samples collected at the Looper’s Bend LAS (MPI, 2009). Research indicates some PFAS 
compounds may adsorb to soils and sediments and is influenced by the presence of solid organic 
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carbon, and that the sorption potential tends to increase with carbon chain length and is elevated 
for PFOS relative to PFOA (ITRC, 2018; Anderson et al., 2016; CONCAWE, 2016). Furthermore, 
the adsorption of certain PFAS such as perfluoroalkyl carboxylic acids (PFCAs) (e.g. PFOA) and 
perfluoroalkyl sulphonic acids (PFSAs) (e.g. PFOS) to positively charged suspended particles may 
be an important transport pathway in surface water (CONCAWE, 2016). Background 
concentrations of PFAS in sediments in the Coosa River Basin downstream of Looper’s Bend LAS 
and the potential of sediment as a source of PFOA and PFOS via resuspension and transport to 
receiving waters is currently unknown. The purpose of this study was to observe background 
concentrations and composition of PFAS in sediments and co-located surface water samples 
collected at spatially stratified scales in the Upper Coosa River Basin stemming from the 
Conasauga at Looper’s Bend LAS. 

B2. Methodology 

Unless noted otherwise, all field activities described below were conducted in accordance with the 
approved Assessment of Resuspended Sediments as a Source of PFAS to the Upper Coosa River 
Basin Sample and Analysis Plan (SAP) (USEPA, 2019a), standard operating procedures and 
policies outlined in the Applied Science Branch Quality Assurance Project Plan (USEPA, 2018a), 
and LSASD’s ISO/IEC 17025 accreditation issued by the ANSI-ASQ National Accreditation 
Board.  

Study Area: 

The study area for this project included the main stem of the Conasauga River adjacent to the 
Looper’s Bend LAS in Dalton Georgia, the Oostanaula River from Resaca to Rome Georgia, and 
the receiving waters of the Coosa River from Rome Georgia to the Alabama – Georgia state line 
(Figure 1). A total of eight sites were assessed, which included four sites on the Conasauga River, 
three sites on the Oostanaula River, and one site on the Coosa River near the Alabama – 
Georg  state line. See Table 1 for a description and coordinates of all sites sampled in this study.  

Surface water and sediment samples were collected at CRI, OOST3, and OOST2 on Monday 
September 16th, 2019. The remaining sites (OOST1, CONA1, CONA2, CONA3, and CONA4) 
were sampled on Tuesday September 17th, 2019. A new location relative to the SAP (USEPA, 
2019a) was substituted for CONA2 due to limited access and extremely low water depths causing 
significant portions of the Conasauga River to be unnavigable by boat during the time of the 
study.  alternative location for CONA2  after significant effort by the field 
personnel to reach the proposed sampling location for this site at Looper’s Bridge Road by 
boating in from downstream. The alternative sampling location for CONA2 was located 
approximately 6.7 river miles downstream of Looper’s Bridge Road and 3.7 miles upstream 
from CONA3. All references to CONA2 in this report refer to the alternative location listed in 
Table 1. 
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Surface Water Sample Collection: 

Surface water samples were collected at all sites in 15 mL polypropylene vials and analyzed for 
the 25 PFAS analytes listed in Table 2. Additional surface water samples were collected in 1-liter 
polyethylene containers at CONA1, CONA3, OOST3, and CRI and analyzed for total organic 
carbon (TOC) and total suspended solids (TSS) (Table 3). The sample container, preservation, and 
holding time requirements for all analytes are listed in Table 4. All surface water analyses were 
conducted at the Region 4 LSASD Laboratory in Athens Georgia. 

An additional surface water sample was also collected at CONA1, CONA3, OOST3, and CRI and 
filtered through a 1.2 μm GF/C glass micro-fiber filter loaded into a polypropylene gravimetric 
filter to remove suspended particulate matter and analyzed for the dissolved fraction of PFAS 
analytes listed in Table 2. This experimental procedure was performed outside of LSASD’s 
ISO/IEC 17025 accreditation to provide preliminary insight into the downstream transport of 
PFAS associated with suspended particles and the resulting data should be used for screening 
purposes only. 

All surface water samples were collected in accordance with LSASD’s Standard Operating 
Procedure for Surface Water Sampling (USEPA, 2016). Surface water samples collected at 
CONA1, CONA3, OOST1, OOST3, and CRI were collected via stainless-steel buckets lowered 
over the bridge crossings at each site, mid-stream, to a depth approximately 6-inches below the 
water surface and samples were then transferred into the appropriate containers for the 
corresponding analyses listed in Table 4. Surface water samples collected at both CONA2 and 
OOST2 were collected directly into the containers approximately 6-inches below the water surface 
from the edge of the boat while anchored at the coordinates listed in Table 1. At CONA4, the 
surface water sample was collected directly into the container at a depth approximately 6-inches 
below the water surface by wading in along the streambank facing upstream into the flow. 
Deviations between sampling methods conducted at the sites were due to both access and safety 
considerations for field personnel.  

 

Sediment Sample Collection: 

Sediment samples were collected at all sites in 50 mL polypropylene vials and analyzed for the 25 
PFAS analytes listed in Table 2. Additional sediment samples were also collected in 8-oz glass 
containers at all sites and analyzed for total organic carbon (TOC) (Table 3). The sample container, 
preservation, and holding time requirements for all analytes are listed in Table 4. All sediment 
analyses were conducted at the Region 4 LSASD Laboratory in Athens, Georgia. 

All sediment samples were collected in accordance with LSASD’s Standard Operating Procedure 
for Sediment Sampling (USEPA, 2014). Sediment samples collected at CONA1, CONA3, 
OOST1, OOST3, and CRI were first collected via stainless-steel petite Ponar sediment grabs 
lowered over the bridge crossings at each site. Sediment samples collected at CONA2 and OOST2 
were retrieved via stainless-steel petite Ponar sediment grabs from the side of a boat while 
anchored at the coordinates listed in Table 1. The sediment sample for CONA4 was collected by 
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hand with a stainless-steel spoon due to the significant presence of bedrock formations and unsafe 
traffic conditions on the bridge overhead. All sediment samples consisted of a composite of 3 
separate grabs or a spoon full that were first homogenized in a stainless-steel bowl with a stainless-
steel spoon before being transferred into the appropriate containers for the corresponding analyses 
listed in Table 4. 

 

In-Situ Water Quality Field Measurements: 

Surface water quality measurements of temperature, dissolved oxygen, specific conductance, 
turbidity, and pH were collected in-situ via YSI EXO1 multi-parameter data sondes at each site in 
accordance with LSASD’s Standard Operating Procedure for In-Situ Water Quality Monitoring 
(USEPA, 2018b). See Table 5 for a detailed list of in-situ water quality parameters. Multi-
parameter data sondes used to collect in-situ water quality measurements were maintained, 
calibrated, and verified in accordance with the LSASD Standard Operating Procedures for In-Situ 
Water Quality Monitoring (USEPA, 2018b). 

 

Stream Flow Data & Mass Loading: 

This study targeted near base-flow conditions. The maximum threshold for approximate base-flow 
conditions was defined as the 30-year monthly mean flow for September computed from USGS 
stream gage data on the Coosa River (USGS 02397000), Oostanaula River (USGS 02388500) and 
the Conasauga River (USGS 02387000). These threshold values were 3,145 ft3/s, 1,447 ft3/s, and 
562 ft3/s for the Coosa, Oostanaula, and Conasauga Rivers, respectively. These gages were 
monitored before and during the study to ensure flows were below the computed thresholds during 
sample collection. 

Streamflow data was retrieved from 4 USGS gages located at or within relative proximity to 
CONA3 (USGS 02387000), OOST1 (USGS 02387500), OOST3 (USGS 02388500), and CRI 
(USGS 02397000) during the time of sample collection. USGS streamflow data associated with 
the sampling time was used in conjunction with detected PFAS concentrations in surface water 
samples collected at these 4 sites to compute instantaneous mass loading rates in units of grams 
per day.  
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SECTION C: Results & Discussion 

C1: Analytical Data 
 

Per- and Poly-Fluoroalkyl Substances (PFAS) in Surface Waters: 

Surface water samples were collected at all sites listed in Table 1 and analyzed for the 25 PFAS 
target analytes listed in Table 2. A summary of detected PFAS in surface water samples are listed 
in Table 6. A total of 9 distinct PFAS compounds were detected in surface water samples collected 
throughout the watershed. The 9 compounds detected in surface waters in this study belong to 3 
separate classes which include perfluoroalkyl carboxylic acids (PFCAs), perfluoroalkane sulfonic 
acids (PFSAs), and fluorotelomer sulfonates (FTS). The PFCAs detected in surface waters 
included the following compounds in decreasing order of carbon chain length; perfluorooctanoic 
acid (PFOA, C8), perfluoroheptanoic acid (PFHpA, C7), perfluorohexanoic acid (PFHxA, C6), 
perfluoropentanoic acid (PFPeA, C5), and perfluorobutyric acid (PFBA, C4). The PFSAs detected 
in surface water samples included perfluorooctanesulfonate (PFOS, C8), perfluorohexanesulfonate 
(PFHxS, C6) and perfluorobutanesulfonate (PFBS, C4). Additionally, the 8 carbon fluorotelomer 
sulfonate 6:2 FTS was detected in surface water collected on the Conasauga River at CONA3. 6:2 
FTS is a transient environmental degradation product and precursor compound known to undergo 
aerobic biotransformation into shorter carbon chain PFCAs, primarily in the form of PFHxA and 
PFPeA (ITRC, 2018; Buck et al., 2011). Long-chain compounds of both PFCAs and PFSAs are 
considered public health priorities due to their increased residence times in humans and wildlife 
(CONCAWE, 2016). Both PFCAs and PFSAs have been used by industry as wetting, dispersing, 
emulsifying, and foaming agents to produce industrial and consumer products ranging from 
protective coatings for fabrics, carpets, textiles, and paper; as well as formulations of insecticides 
and surfactants (Wang et al., 2017). The composition and classifications of PFAS detected in 
surface water samples are outlined in Figures 2 and 3. 

There are currently no maximum contaminant levels (MCLs) established for PFAS nationally or 
for the state of Georgia. The U.S. EPA has issued a Lifetime Health Advisory (LHA) level of 70 
ng/L or parts-per-trillion (ppt) for combined and chemical-specific concentrations of the long-
chain compounds PFOA and PFOS in drinking water. Combined concentrations of PFOA and 
PFOS were detected in surface waters at significantly elevated levels 3 times greater than the LHA 
at sites located downstream of the Looper’s Bend land application site on the Conasauga River 
(CONA1, CONA2, and CONA3) ranging from 250 – 280 ng/L. Residual combined concentrations 
of PFOA and PFOS above the LHA were also observed downstream in surface waters along the 
Oostanaula River (OOST1, OOST2, and OOST3) ranging from 72 – 153 ng/L. Neither PFOA or 
PFOS were detected at or above the minimum reporting limit (MRL) upstream of Looper’s Bend 
on the Conasauga River (CONA1) or in the receiving waters of the Coosa River (CRI) near the 
Alabama-Georgia state line during the time of this study. The distribution and concentrations of 
PFOA and PFOS relative to the LHA in surface water samples are shown in Figures 4 and 5. 

Surface water samples on the Conasauga River downstream of Looper’s Bend (CONA2, CONA3, 
and CONA4) had the highest diversity of detected compounds with 8 distinct PFAS observed at 
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each site and PFAS concentrations ranging from 931 – 1,110 ng/L. The diversity of PFAS 
compounds was also high in the Oostanaula River with 6 distinct PFAS detected at each site and 

PFAS ranging from 361 – 463 ng/L. The short-chain compounds PFBS and PFPeA were the 
most prevalent PFAS detected throughout the watershed and were the only two compounds 
detected on the Conasauga River upstream of Looper’s Bend (CONA1) and on the Coosa River 
(CRI). The prevalence of PFBS and PFPeA was also observed in a previous investigation of the 
receiving waters of Weiss Lake in Alabama (USEPA, 2019b). PFBS and PFPeA are short-chain 
replacements of PFOS and PFOA, respectively. 

Surface water samples filtered through a 1.2μm GF/C glass microfiber filter in order to remove 
suspended sediments are summarized in Table 7. The percent recoveries of long-chain PFCAs, 
PFSAs, FTSs, and FASAs were significantly low after passing through the GF/C glass microfiber 
filter with an average loss of PFAS of approximately 37%. This observation is consistent with 
recently published research from Sörengård et al (in press) which analyzed the effects of multiple 
filter materials on the recoveries of the 21 PFAS analyzed in their study. Due to the low recoveries 
and high variability between pre- and post-filter PFAS concentrations the results were deemed 
inconclusive. Thus, the contribution of PFAS transport associated with resuspended sediment was 
not quantified at this time. The filter analysis is being duplicated by LSASD personnel in order to 
verify the percent recoveries of PFAS analytes observed. 

The “U” qualifier on tables and figures denotes that the analyte was not detected at or above the 
reporting limit. The “J” qualifier on tables and figures denotes that the identification of the analyte 
was deemed acceptable by the laboratory, but the reported value is an estimate. An accompanying 
“Q-2” qualifier denotes that the result was greater than the Minimum Detection Limit (MDL) but 
less than the MRL. The complete analytical results, MRLs, and associated qualifiers for all 
analyses of PFAS in surface water samples are listed in Appendix A of this report. 

 

Per- and Poly-Fluoroalkyl Substances (PFAS) in Sediments: 

Sediment samples were collected at all sites listed in Table 1 and analyzed for the 25 PFAS target 
analytes listed in Table 2. A summary of detected PFAS in sediment samples are listed in Table 8 
and shown in Figure 6. A total of 16 distinct PFAS were detected in sediment samples collected 
throughout the watershed. The 16 compounds detected in sediments belong to 3 separate classes 
which include perfluoroalkyl carboxylic acids (PFCAs), perfluoroalkane sulfonic acids (PFSAs), 
and perfluoroalkane sulfonamides (FASAs). The PFCAs detected in sediments included the 
following compounds in decreasing order of carbon chain length; perfluorotetradecanoic acid 
(PFTeDA, C14), perfluorotridecanoic acid (PFTrDA, C13), perfluorododecanoic acid (PFDoA, 
C12), perfluoroundecanoic acid (PFUDA, C11), perfluorodecanoic acid (PFDA, C10), 
perfluorononanoic acid (PFNA, C9), perfluorooctanoic acid (PFOA, C8), perfluoroheptanoic acid 
(PFHpA, C7), perfluorohexanoic acid (PFHxA, C6), perfluoropentanoic acid (PFPeA, C5), and 
perfluorobutyric acid (PFBA, C4). The PFSAs detected in sediment samples included 
perfluorooctanesulfonate (PFOS, C8) and perfluorobutanesulfonate (PFBS, C4). Additionally, 3 
FASAs were detected in sediment samples collected throughout the watershed which included 
perfluorooctanesulfonamide (FOSA), N-methyl perfluorooctane sulfonamido acetic acid (N-
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MeFOSAA), and N-ethyl perfluorooctane sulfonamido acetic acid (N-EtFOSAA). FOSA, N-
MeFOSAA, and N-EtFOSAA are transient biotransformation products of perfluorooctane 
sulfonamido ethanols (e.g. N-MeFOSE and N-EtFOSE) used in the production of surfactants and 
surface treatment products (ITRC, 2018), which have been shown to be potential precursors of 
both PFOS (Rhoads et al., 2008) and PFOA (Plumlee et al., 2009) depending on the transformation 
pathway. The composition and distribution of PFAS detected in sediment samples are outlined in 
Figures 7 and 8. 

The concentrations of PFAS detected in sediment samples are summarized in Table 8. PFOS was 
detected at elevated levels in all sediment samples ranging from 410 – 15,000 ng/kg (dry). PFOA 
was detected in sediments collected on the Conasauga River (CONA1, CONA2, CONA3, and 
CONA4) and the Oostanaula River (OOST1, OOST2, and OOST3) ranging from 91 – 1,100 ng/kg 
(dry). PFOA was not detected at or above the MRL in sediments collected on the Coosa River 
(CRI). There are currently no federal standards or criteria established for PFAS in sediments or in 
the state of Georgia. In April of 2019, the U.S. EPA issued draft interim recommendations for 
public comment to address groundwater contamination from PFOA and PFOS (USEPA, 2019c). 
The U.S. EPA’s draft interim recommendations propose that a target hazard quotient (THQ) of 0.1 
and target cancer risk (TR) of one-in-a-million be used to calculate Regional Screening Levels 
(RSLs) for soil protective of groundwater yielding values of 40 ppt for each compound (USEPA, 
2019c). In order to determine a potential risk posed by contaminated sediments to the overlying 
surface waters, generic RSLs for soil protective of groundwater of 3.78E-02 μg/kg for PFOS and 
1.72E-02 μg/kg for PFOA were derived from the U.S. EPA’s RSL calculator (https://epa-
prgs.ornl.gov/cgi-bin/chemicals/csl_search) using the proposed HQ=0.1 and TR=1.00E-06 (Appendix 
D). In general, the combined concentration of PFOA and PFOS as well as PFAS increased with 
the presence of total organic carbon (TOC) outlined in Figures 9 and 10 and discussed in further 
detail in the following section of this report. Thus, RSLs were standardized by the site-specific 
fraction of organic carbon content based on the total organic carbon concentration measured in the 
sediment at each site in units of grams organic carbon per grams sediment (dry) (Appendix E). The 
concentrations of PFOA and PFOS detected in sediments with respect to both the generic and site-
specific RSLs are outlined in Table 8 and Figure 11. All sediment samples with detected 
concentrations of PFOA were between 2 – 13 times greater than the site-specific RSLs and 5 – 64 
times greater than the generic RSLs computed for this study. All sediments samples had 
concentrations of PFOS between 6 – 33 times greater than the site-specific RSLs and 11 – 397 
times greater than the generic RSLs computed for this study. The RSLs presented in this report 
were calculated with the purpose of placing measured PFAS concentrations detected in sediments 
within a theoretical context for this study only. These RSLs are not enforceable and do not 
represent official policy of the U.S. EPA at the time this report was generated. The concentrations 
of PFOA and PFOS relative to both the generic and site-specific RSLs in sediment samples are 
shown in Figure 11. 

Sediments collected on the Conasauga River had a diversity of detected PFAS ranging from 14 – 
15 distinct compounds with a PFAS ranging from 3,386 – 34,770 ng/kg (dry). The significantly 
elevated levels of PFAS detected at CONA4 relative to the other sites can be attributed to a 
substantial presence of TOC in the sample and the sediment sampling approach used at CONA4 
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which differed from the other sites in this study. Due to the prevalence of in-stream bedrock 
outcroppings and unsafe sampling conditions on the nearby bridge, sediment grabs were collected 
by hand with a stainless-steel spoon in areas of noticeable deposition. This method inherently 
biased the composite sample towards finer particles compared to the Ponar grabs used to collect 
sediment samples at all other sites. The diversity of PFAS detected on the Oostanaula River ranged 
from 12 – 15 distinct compounds with PFAS ranging from 2,840 – 4,260 ng/kg (dry). A slight 
decrease in both the diversity of PFAS (ranging 8 – 9 distinct compounds) and PFAS (ranging 
1,067 – 2,020 ng/kg (dry)) was observed in sediment samples collected on the Coosa River. With 
the exception of CONA4, the average concentration of PFAS in sediments on the Conasauga 
River was approximately 3,605 ng/kg (dry), only slightly higher than the average PFAS of 
sediments collected downstream on the Oostanaula River (average PFAS = 3,363 ng/kg (dry)). 
Generally, PFOS was the most abundant compound detected in sediments followed by the long-
chain perfluorinated carboxylic acid PFDoA (C12), as seen in Figure 7.  

The “U” qualifier on tables and figures denotes that the analyte was not detected at or above the 
reporting limit. The “J” qualifier on tables and figures denotes that the identification of the analyte 
was deemed acceptable by the laboratory, but the reported value is an estimate. An accompanying 
“Q-2” qualifier denotes that the result was greater than the Minimum Detection Limit (MDL) but 
less than the MRL. The “QR-2” qualifier indicates that MRL verification recovery was greater 
than upper control limits. The “Y-2” qualifier should accompany all data for N-EtFOSAA and 
PFTeDA as these analytes should be used for screening purposes only. The complete analytical 
results, MRLs, and associated qualifiers for all analyses of PFAS in sediment samples are listed in 
Appendix B of this report. 

 

Analysis of Solids (TOC and TSS): 

Sediment samples were collected at all sites and analyzed for TOC (Tables 1 and 3). A summary 
of solids in both surface water and sediment samples are listed in Tables 9 and 10. Sediment TOC 
ranged from 2,200 – 30,000 mg/kg (dry) across all sites. The resulting TOC concentrations at 
CONA4 were significantly higher than the rest of the samples due to a difference in sampling 
techniques. Sediment grabs were collected at CONA4 using a stainless-steel spoon in depositional 
areas causing the composite sample to be biased towards finer particulates and detritus. With the 
exclusion of CONA4, the computed average TOC for the Conasauga, Oostanaula, and Coosa 
Rivers were 4,200 mg/kg (dry), 6,133 mg/kg (dry), and 3,550 mg/kg (dry), respectively. An 
increase in combined concentrations of PFOA and PFOS as well as PFAS in sediments with 
respect to the presence of TOC was observed both with and without the treatment of CONA4 as 
an outlier (Figures 9 and 10). The presence of organic carbon has been indicated as a significant 
factor in the retention of PFAS in both sediment and soil with increasing effects for long-chain 
PFCAs and PFSAs (ITRC, 2018; CONCAWE, 2016) and should be considered when comparing 
concentrations of PFAS in sediment across sites.  

Additional surface water samples were collected at CONA1, CONA3, OOST3, and CRI and 
analyzed for both TOC and TSS (Table 9). The concentration of TOC in surface water samples 
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remained relatively consistent throughout the watershed, ranging from 1.5 – 2.8 mg/L across all 
sites. The concentration of TSS ranged from 9.1 – 29 mg/L throughout the watershed. On average, 
a slight increase in TSS was observed moving downstream (Table 9). Significant variability in 
TSS concentrations was observed on the Coosa River between duplicate samples, which is 
discussed in Section C4. – Data Quality.  

The “J” qualifier on tables and figures denotes that the identification of the analyte was deemed 
acceptable by the laboratory, but the reported value is an estimate. An accompanying “Q-2” 
qualifier denotes that the result was greater than the MDL, but less than the MRL. The “QR-2” 
qualifier indicates that MRL verification recovery was greater than upper control limits. The 
complete analytical results, MRLs, and associated qualifiers for all analyses of solids in sediment 
and surface water samples are listed in Appendix C of this report. 

 

C2. Field Measurements 

 

In-Situ Water Quality: 

Instantaneous measurements of temperature, pH, specific conductance, dissolved oxygen, and 
turbidity were collected in-situ at all sites and are summarized in Table 11. Water temperature 
ranged from 24.2 – 28.4°C across all sites depending on the time of day in which the measurement 
was collected. The pH of surface waters was observed to be relatively consistent throughout the 
watershed during the study period, ranging from 7.37 – 7.89 S.U. In general, the average specific 
conductance was higher on the Conasauga River (~246 μS/cm) compared to the receiving waters 
of the Oostanaula (~122 μS/cm) and Coosa River (~203 μS/cm). The measured values of dissolved 
oxygen ranged from 6.64 – 8.43 mg/L across all sites and was dependent on the time of day in 
which the measurement was collected. The lowest values of dissolved oxygen were observed in 
the early mornings with the highest values observed in the mid to late afternoon, consistent with 
diurnal cycles of photosynthesis and respiration. On average, a slight decrease in turbidity was 
observed between the Conasauga (~18 FNU), Oostanaula (~13 FNU), and Coosa Rivers (~9.3 
FNU). No exceedances of ambient surface water quality criteria were observed during the period 
of study.  

 

C3. Computations & Analyses 

 

Mass Loading Rates: 

Instantaneous mass loading rates were calculated in grams per day for all PFAS detected in surface 
water (6:2 FTS, PFBS, PFHpA, PFHxA, PFHxS, PFOA, PFOS, PFPeA), combined concentrations 
of PFOA and PFOS, and PFAS for sites near USGS stream gages (CONA3, OOST1, OOST3, 
and CRI). Computed mass loading rates and associated surface water concentrations of PFAS are 
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summarized in Table 12 and Figure 4. Stream flow conditions were well below the base-flow 
thresholds set for this study and were approaching the 7-day/10-year low-flow (7Q10) for the 
stream gages on the Conasauga River (USGS 02387000) and the upper Oostanaula River (USGS 
02387500) due to drought-like conditions experienced during the weeks prior to the study. The 
low-flow conditions limit PFAS inputs to groundwater intrusion, dissolution of PFAS adsorbed to 
sediments, transformation of precursor compounds within the sediment and surface waters, air 
deposition, and point-source discharges.  

The highest concentrations of PFAS in surface water were observed on the Conasauga River 
(Table 6 and Figure 4). The Conasauga River at CONA3 accounted for approximately 74% of the 
combined PFOA and PFOS, and 49% of the PFAS mass loading calculated for the headwaters 
of the Oostanaula River at OOST1 with a flow contribution of approximately 19%. Except for the 
short-chain PFBS, concentrations of all other PFAS compounds flowing from the Conasauga River 
were diluted after the confluence with the Coosawattee River (Figure 2). The flowrate of the 
Oostanaula increased by approximately 13% from the headwaters at OOST1 in Resaca Georgia 
and OOST3, upstream of the confluence with the Etowah River in Rome Georgia. Mass loadings 
calculated at OOST3 are largely attributed to upstream PFAS inputs with mass loadings at OOST1 
accounting for approximately 61% and 71% of combined PFOA and PFOS, and PFAS flux at 
OOST3, respectively. An increase in concentrations of both short and long-chain PFAS between 
OOST1 and OOST3 was observed. A significant increase in the concentration of PFOS was also 
observed at OOST2 downstream of Calhoun Georgia. The mass loading loss observed between 
OOST3 on the Oostanaula River and CRI on the Coosa River can be attributed to dilution of the 
PFAS compounds below the MDL making a mass balance difficult to attain.  

 

PFAS Class and Functional Groups in Sediment and Surface Water 

PFAS detected in sediment and surface waters were classified by both the functional group (i.e. 
PFCAs, PFSAs, FTSs, or FASAs) and carbon chain-length class (i.e. short-chain or long-chain) as 
defined in ITRC (2018) classifications are summarized in Table 13 and results are shown in 
Figures 3 and 8. In general, surface water samples were mainly comprised of both short-chain 
PFCAs (ranging 22 – 38%) and short-chain PFSAs (ranging 30 – 68%) throughout the watershed. 
Moderate levels of long-chain PFCAs (ranging 9 – 15%) and long-chain PFSAs (ranging 9 – 24%) 
were also detected on the Conasauga River below Loopers Bend (CONA2, CONA3, and CONA4) 
and along the Oostanaula River (OOST1, OOST2, and OOST3). No long-chain PFAS were 
detected in the water column upstream of Looper’s Bend (CONA1) or in the receiving waters of 
the Coosa River (CRI). The fluorotelomer 6:2 FTS was also detected at CONA3 comprising only 
3% of the total PFAS composition. 6:2 FTS is a potential precursor of short-chain PFCAs, 
primarily in the form of PFHxA and PFPeA (ITRC, 2018; Buck et al., 2011).  

Conversely, sediment samples were primarily dominated by both long-chain PFCAs (ranging 41 
– 56%) and long-chain PFSAs (ranging 13 – 40%) across all sites. Moderate levels of both short-
chain PFCAs (ranging 2 – 25%) and short-chain PFSAs (ranging 3 – 7%) were also detected in all 
sediment samples except for the Coosa River (CRI) in which no short-chain PFAS were observed. 
Furthermore, moderate levels of FASAs were also detected in all sediment samples collected 
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downstream of Looper’s Bend (ranging 8 – 22%) with a minor composition of FASAs of 
approximately 1% observed upstream of Looper’s Bend at CONA1. FASAs such as FOSA, N-
MeFOSAA, and N-EtFOSAA have been shown to be potential precursors of both PFOS (ITRC, 
2018; Rhoads et al, 2008) and PFOA (Plumlee et al, 2009).  

The partitioning of long-chain PFAS to sediments and short-chain PFAS to the water column 
supports both theoretical expectations outlined in guidance documents (ITRC, 2018; CONCAWE, 
2016) and environmental observations made in previous watershed-scale studies (Zhao et al, 
2016). The partitioning of long-chain compounds to the solid phase was observed in this study in 
which the most downstream site on the Coosa River (CRI) had sediment completely devoid of 
short-chain PFAS while the overlying surface water was solely comprised of short-chain 
compounds. A study conducted by Zhao et al. (2016) on the Yellow River in China, observed 
further significant partitioning of long-chain PFAS in the water column to suspended particulate 
matter indicating the transport of suspended sediments as a major transport mechanism for long-
chain PFAS to receiving waters. The contribution of resuspended sediments to the transport of 
long-chain PFAS was not quantified in this study due to low percent recoveries of PFAS target 
analytes and high variability of PFAS filtrate data discussed in section C1: Analytical Data of this 
report, and may warrant further investigation. 

ITRC (2018) and CONCAWE (2016) also suggest that PFSAs tend to undergo greater partitioning 
to the sediment compared to PFCAs of the same carbon chain-length. In this study, an opposite 
effect was observed in which PFCAs were generally more abundant than PFSAs of a similar class 
in sediments and the composition of PFSAs were similar or greater than PFCAs in surface water. 
Thus, an organic carbon partition coefficient was calculated for each PFAS analyte with detectable 
concentrations in co-located sediment and surface water samples using the following equation: 

 

 

Where: 

 

 

 

 

 

The logarithm of Koc was calculated for PFBS, PFPeA, PFHxA, PFHpA, PFOA, and PFOS and 
plotted with respect to the carbon chain-length for each analyte shown in Figure 12. Figure 12 
shows that the potential for sediment partitioning for the PFSAs (PFBS and PFOS) increased with 
carbon chain-length and that PFOS (C8, PFSA) did indeed have a higher sediment partitioning 
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distribution than PFOA (C8, PFCA) of the same carbon chain-length. In conditions of steady-state 
equilibrium an increase in the log Koc as carbon chain-length increased would also be expected for 
the PFCAs (PFPeA, PFHxA, PFHpA, and PFOA). The non-linear relationship between the organic 
carbon partition coefficients for the PFCAs may in part be due to the transformation of precursors 
that include short-chain PFCAs as a terminal endpoint in the degradation pathway, such as 6:2 
FTS which was detected at CONA3. More information is needed regarding the composition of 
PFAS sources throughout the watershed in order to determine the availability of PFSAs with 
respect to PFCAs and potential precursors of either functional group in order to further understand 
the distributions observed in the environment.  

C4. Data Quality 

Equipment Decontamination & Preparation: 

All sampling containers were certified and managed in accordance with the LSASD Standard 
Operating Procedure for Equipment Inventory and Management (USEPA, 2017a). Equipment 
used for collecting samples to be analyzed for PFAS (i.e. polypropylene gravity filters, stainless-
steel forceps, buckets, spoons, bowls, and petite Ponars) were washed using Luminox® in warm 
tap water, rinsed with PFAS-free water, air-dried on clean plastic sheets and sealed in clean plastic 
in preparation for field use. Personnel were required to wear clean nitrile gloves during all 
processes of cleaning, handling, and packaging equipment. PFAS-free water was certified to be 
PFAS target analyte free and supplied by the LSASD laboratory in a clean HDPE container. 
Equipment rinse blank quality control samples were collected after the decontamination process 
for each type of equipment and for each lot of nitrile gloves used for sampling and submitted to 
the LSASD laboratory for analysis of PFAS target analytes for verification before field use. No 
PFAS target analytes were detected at or above the MRLs for any equipment rinse blank quality 
control samples and were therefore deemed acceptable within the scope of this study (Appendix 
A).  

Field Sampling Quality Controls: 

Surface water and sediment samples collected for PFAS analysis were sampled via a trace level 
sampling technique to avoid cross-contamination of PFAS surface water samples due to sample 
collection and handling. This process required two field personnel for PFAS sample collection. A 
designated sampler handled the sample media and sample container only. A second designee 
operated sampling equipment and assisted with sample container packaging and labeling. 
Sampling equipment known or suspected to contain PFAS was avoided during sampling activities. 
Quality control samples which included field equipment rinse blanks, field blanks, and trip blanks 
were collected to account for the potential of cross-contamination. Additional quality control 
samples such as temperature blanks, field duplicates and matrix spike/matrix spike duplicates were 
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collected in accordance with the LSASD Standard Operating Procedure for Field Sampling Quality 
Control (USEPA, 2017b). 

Field equipment rinse blank quality control samples were collected by rinsing equipment (i.e. 
polypropylene gravity filters, stainless-steel forceps, buckets, spoons, bowls, and petite Ponars) 
with PFAS-free water in the field, to evaluate PFAS inputs due to equipment decontamination and 
reuse in the field following the decontamination procedure outlined in the previous section. Field 
blank quality control samples were also collected by transferring PFAS-free water into 15mL 
polypropylene vials in the field to evaluate the trace level sampling technique used for 
PFAS sample collection. Additionally, a trip blank quality control sample containing PFAS-
free water provided by the LSASD laboratory was stored in the sample cooler containing 
samples collected for PFAS analysis, to account for PFAS inputs during sample storage and 
transport. No PFAS target analytes were detected at or above the MRLs for any field quality 
control samples and were therefore deemed acceptable for the scope of this study (Appendix A). 

Temperature blanks were placed inside each sample cooler and measured upon arrival to the 
LSASD laboratory. Temperature blanks accompanying equipment rinse blank samples 
collected before the commencement of field activities received by the lab on September 11

 were recorded at 3.5°C. The temperature blank stored with the field samples submitted to 
the lab on September 18, 2019 was recorded at 1.2°C. Both temperature blanks were below 
the 4.0°C threshold and deemed acceptable by the LSASD laboratory.  

A duplicate sample was collected on the Coosa River (CRI) and submitted to the LSASD 
laboratory for analysis of all analytes targeted for this study (Tables 2 and 3). The duplicate results 
for all detected analytes along with the calculated relative percent differences (RPDs) are listed in 
Table 13. 

An additional field quality control sample containing PFAS-free water spiked with approximately 
400 – 450 ng/L of each PFAS target analyte listed in Table 2 was provided by the LSASD 
laboratory in a 50 mL polypropylene tube. This sample was filtered through a 1.2 μm GF/C glass 
microfiber filter placed in a polypropylene gravity filter apparatus to determine the percent 
recovery of PFAS analytes associated with the filtration technique used to collect filtered samples. 
A filter blank sample was also collected by rinsing a clean GF/C glass microfiber filter and 
polypropylene gravity filter apparatus with PFAS-free water supplied by the LSASD laboratory. 
No PFAS target analytes were detected in the filter blank sample at or above the MRLs. The 
percent recoveries of PFAS target analytes associated with the spiked field quality control sample 
are summarized in Table 7. 

In-Situ Water Quality Calibration & Verification: 

The multi-parameter data sonde used to collect in-situ water quality measurements was 
maintained, calibrated, and verified in accordance with the LSASD Standard Operating Procedures 
for In-Situ Water Quality Monitoring (USEPA, 2018b). Calibrations and end-check verifications 
performed on all parameters measured for the duration of the study were within the acceptable 
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ranges in accordance with LSASD’s Calibration and End-Check Acceptance Criteria 
(SESDFORM-060-R0).   

USGS Stream Gage Data: 

Streamflow data measured, stored, and managed by the U.S. Geological Survey (USGS) was used 
to calculate instantaneous mass loadings of PFAS analytes summarized in Table 12. Stream gage 
IDs and the dates and times of the streamflow measurement corresponding to sample collection (± 
15 min) are listed in Table 12. All streamflow data was retrieved at 
www.waterdata.usgs.gov. USGS streamflow data was classified as provisional at the time of 
retrieval and calculations  subject to revision until they have been thoroughly reviewed 
and receive final approval in accordance with USGS quality assurance policies and procedures.  

A total of 9-distinct compounds of PFAS were positively identified in surface water samples 
collected from 8 sites located throughout the Conasauga, Oostanaula, and Coosa River watersheds. 
Sites located along the Conasauga River downstream of Looper’s Bend LAS had both the highest 
diversity of compounds and PFAS concentrations. The composition of PFAS in surface waters 
was generally dominated by short-chain compounds with PFBS and PFPeA being the most 
prevalent in liquid phase throughout the watershed. Both PFBS and PFPeA were also found in a 
previous study to be the most prevalent compounds in the receiving waters of Weiss Lake in 
Alabama. The diversity of PFAS was found to be greater in sediment samples collected from the 
same 8 sites containing a total of 16-distinct compounds. The diversity and concentration of 

PFAS observed in sediments was found to be relatively consistent along the Conasauga and 
Oostanaula Rivers. In general, sediments consisted primarily of long-chain compounds with 
sediments collected from the most downstream site on the Coosa River being solely comprised of 
long-chain PFAS and sulfonamide precursors. The retention of PFAS compounds in sediment was 
found to be significantly affected by the presence of total organic carbon, carbon chain-length of 
PFAS analytes, and functional group classification (i.e. PFSA vs PFCA). Thus, these parameters 
should be considered when evaluating the distribution of PFAS at the watershed scale. 

Combined concentrations of PFOA and PFOS (ranging from 250 – 280 ng/L) were detected in 
surface water samples at levels 3 times greater than the EPA’s lifetime health advisory (LHA) of 
70 ng/L on the Conasauga River below Looper’s Bend LAS. Residual combined concentrations of 
PFOA and PFOS (ranging from 72 – 153 ng/L) were also detected at or above the LHA of 70 ng/L 
at all sites along the Oostanaula River. Neither PFOA or PFOS were detected at or above the MRL 
on the Conasauga River upstream of Looper’s Bend or in the receiving waters of the Coosa River 
during the study period. All sediment samples collected throughout the watershed contained PFOS 
concentrations (ranging from 410 – 15,000 ng/kg (dry)) above the generic and organic carbon 
corrected RSLs calculated for this study. Similarly, all sites except for the Coosa River, had 

C5. Conclusions 
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sediments with PFOA concentrations (91 – 1100 ng/kg (dry)) above both the generic and organic 
carbon corrected RSLs. Sediments collected on the Coosa river did not contain detectable levels 
of PFOA.  

The Conasauga River contributed the majority of instantaneous mass loadings of combined PFOA 
and PFOS (~74%) as well as PFAS (~49%) to the headwaters of the Oostanaula River comprising 
only 19% of the total streamflow. An increase in about 13% of the total streamflow was observed 
along the Oostanaula River from Resaca to Rome, Georgia. Despite the increase in flow, the 
residual PFAS concentrations in the Oostanaula headwaters accounted for approximately 61% and 
71% of the downstream mass loadings of combined PFOA and PFOS, and PFAS, respectively. 
A loss in mass was observed on the Coosa River due to the dilution of PFAS analytes below 
detectable levels. Low flows and drought-like conditions preceding the study limits PFAS sources 
to groundwater intrusion, contaminated sediments, transformation of undetected precursors, air 
deposition, and point-source discharges throughout the watershed, with a significant proportion 
originating from the Conasauga River. This study has found that the transport of both surface water 
and sediments contaminated with PFAS from the Coosa River Basin present significant inputs into 
the receiving waters of Weiss Lake. Background concentrations of PFAS associated with Weiss 
Lake sediments are currently unknown. The presence of long-chain PFAS, particularly PFOS, is 
Weiss Lake sediments is probable.  
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Table 2: PFAS Target Analytes

MDL MRL MDL MRL
Perfluorotetradecanoic acid (PFTeDA)* NA NA 0.04 0.4
Perfluorotridecanoic acid (PFTrDA) 0.039 0.04 0.04 0.1
Perfluorododecanoic acid (PFDoA) 0.029 0.04 0.04 0.1
Perfluoroundecanoic acid (PFUDA) 0.021 0.04 0.04 0.1
Perfluorodecanoic acid (PFDA) 0.096 0.16 0.04 0.1
Perfluorononanoic acid (PFNA) 0.016 0.04 0.04 0.1
Perfluorooctanoic acid (PFOA) 0.026 0.04 0.04 0.1
Perfluoroheptanoic acid (PFHpA) 0.014 0.04 0.04 0.1
Perfluorohexanoic acid (PFHxA) 0.031 0.04 0.04 0.1
Perfluoropentanoic acid (PFPeA) 0.018 0.04 0.04 0.1
Perfluorobutyric acid (PFBA) 0.022 0.04 0.04 0.1
Perfluorodecanesulfonate (PFDS) 0.032 0.039 0.04 0.096
Perfluorononanesulfonate (PFNS) 0.015 0.038 0.04 0.096
Perfluorooctanesulfonate (PFOS) 0.017 0.037 0.04 0.092
Perfluoroheptanesulfonate (PFHpS) 0.017 0.038 0.04 0.095
Perfluorohexanesulfonate (PFHxS) 0.017 0.036 0.04 0.091
Perfluoropentanesulfonate (PFPeS) 0.013 0.038 0.04 0.094
Perfluorobutanesulfonate (PFBS) 0.023 0.035 0.04 0.088
Perfluorooctanesulfonamide (FOSA) 0.031 0.04 0.04 0.1
Fluorotelomer sulfonate 8:02 (8:2 FTS) 0.034 0.038 0.04 0.096
Fluorotelomer sulfonate 6:02 (6:2 FTS) 0.029 0.038 0.04 0.095
Fluorotelomer sulfonate 4:02 (4:2 FTS) 0.021 0.037 0.04 0.094
N-ethyl-N-((heptadecafluorooctyl)sulfonyl)glycine (N-EtFOSAA)* NA NA 0.04 0.1
N-(Heptadecafluorooctylsulfonyl)-N-methylglycine (N-MeFOSAA) 0.11 0.16 0.04 0.1
Hexafluoropropylene oxide–dimer acid (HFPO-DA) 0.026 0.04 0.04 0.1

Region IV Laboratory
Per - and Polyfluoroalkyl Substances (PFAS) Target Analyte List

Minimum Detection Limits (MDLs) & Minimum Reporting Limits (MRLs) 
for Surface Water & Sediments

Analyte1
Water2

μg/L (ppb)
Soil/Sediment3

μg/kg (ppb)

* Surface water samples results for N-EtFOSAA and PFTeDA will be reported as estimates and should be used for
screening purposes only.

1PFAS analytes for both surface water and sediment/soil matrices are analyzed via the method outlined in
LSBPROC-800-R1.
2PFAS analytes in surface water are analyzed using ASTM standard D7979-17.
3PFAS analytes in solids (e.g. soil, sediment, and waste) are analyzed using ASTM standard D7968-17a.

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 26 of 220



Table 3: Inorganics Target Analyte List 

Region IV Laboratory  
Classical Inorganics Target Analyte List 

Minimum Reporting Limits (MRLs) for Surface Water 

Analyte Method 
Water 
mg/L  
(ppm) 

Soil/Sediment 
mg/kg  
(ppm) 

Total Suspended Solids (TSS) USGS I-3765-85 4.0 NA 

Total Organic Carbon (TOC) SM5310/LSB 
107C 1.0 12,000 

 

 

Table 4: Sample Collection, Preservation and Holding Times 

Analyses Media Container Preservation Holding 
Time 

PFAS 
Surface Water 2 x 15mL 

Polypropylene Vial Ice (  4°C) 42 days 

Sediment 50mL Polypropylene Ice (  4°C) 42 days 

Total Organic 
Carbon (TOC) 

Surface Water 500mL Polyethylene H2SO4 (pH < 2), 
Ice (  4°C) 28 days 

Sediment 8oz Glass Ice (  4°C) NA 

Total Suspended 
Solids (TSS) Surface Water 1-liter Polyethylene Ice (  4°C) 7 days 

 

 

Table 5: In-Situ Water Quality Parameters

Parameter Units Measurement Technology Measurement Uncertainty 

pH SU Glass electrode ± 0.2 SU 
Dissolved Oxygen mg/L Luminescent DO probe ± 0.2 mg/L 
Temperature °C LDO Thermistor ± 0.2 °C 
Specific Conductance S/cm Nickel electrode cell ± 0.5% of reading 
Turbidity FNU Optical Probe ± 5% of reading 
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Table 6: Detected PFAS - Surface Water

CONA1 CONA2 CONA3 CONA4 OOST1 OOST2 OOST3 CRI CRI (DUP)
6:2FTS U U 29 J,Q 2 U U U U U U
PFBA U 63 U 74 U U U U U
PFBS 58 360 250 400 190 210 210 39 41
PFHpA U 53 57 59 18 J,Q 2 18 J,Q 2 21 J,Q 2 U U
PFHxA U 110 110 110 36 J,Q 2 35 J,Q 2 46 U U
PFHxS U 24 J,Q 2 25 J,Q 2 27 J,Q 2 U U U U U
PFOA U 120 140 140 41 43 53 U U
PFOS U 130 140 130 31 J,Q 2 110 48 U U
PFPeA 27 J,Q 2 170 180 170 45 47 61 22 J,Q 2 23 J,Q 2
PFOA+PFOS U 250 280 270 72 153 101 U U
Total 85 1030 931 1110 361 463 439 61 64

Qualifirer: Description:
U The analyte was not detected at or above the reporting limit.
J The identification of the analyte is acceptable; the reported value is an estimate.
Q-2 Result greater than the MDL but less than the MRL.

* Values in red are above LHA for combined PFOA and PFOS (70 ng/L).

Analyte Units
Sampling Stations

ng/L
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Table 11: In-Situ  Water Quality Measurements

Station ID Date
(m/dd/yyyy)

Time
(hh:mm)

Temperature
(°C)

pH
(S.U.)

Specific
Conductance

(μS/cm)

Dissolved
Oxygen
(mg/L)

Turbidity
(FNU)

CONA1 9/17/2019 10:20 24.2 7.68 240 6.65 9.0
CONA2 9/17/2019 17:55 28.0 7.89 247 8.43 20
CONA3 9/17/2019 12:55 27.6 7.78 248 7.48 22
CONA4 9/17/2019 14:30 28.4 7.89 249 7.86 20
OOST1 9/17/2019 9:03 25.6 7.37 103 6.64 13
OOST2 9/16/2019 16:46 28.2 7.69 110 8.20 11
OOST3 9/16/2019 14:50 28.3 7.88 154 8.33 14
CRI 9/16/2019 12:30 27.9 7.60 203 7.65 9.3
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Table 12: PFAS Mass Loading Rates in Surface Water

CONA3 OOST1 OOST3 CRI CRI (DUP)
6:2FTS 29 J,Q 2 U U U U
PFBS 250 190 210 39 41
PFHpA 57 18 J,Q 2 21 J,Q 2 U U
PFHxA 110 36 J,Q 2 46 U U
PFHxS 25 J,Q 2 U U U U
PFOA 140 41 53 U U
PFOS 140 31 J,Q 2 48 U U
PFPeA 180 45 61 22 J,Q 2 23 J,Q 2
PFOA+PFOS 280 72 101 U U
Total 931 361 439 61 64
Sample Date m/dd/yyyy 9/17/2019 9/17/2019 9/16/2019 9/16/2019 9/16/2019
Sample Time hh:mm 13:00 9:00 15:00 12:45 13:00
Gage ID USGS ######## USGS 02387000 USGS 02387500 USGS 02388500 USGS 02397000 USGS 02397000
Discharge ft3/s 94 490 566 1010 1010

6:2FTS 7 NA NA NA NA
PFBS 57 228 291 96 101
PFHpA 13 22 29 NA NA
PFHxA 25 43 64 NA NA
PFHxS 6 NA NA NA NA
PFOA 32 49 73 NA NA
PFOS 32 37 66 NA NA
PFPeA 41 54 84 54 57
PFOA+PFOS 64 86 140 NA NA
Total 214 433 608 151 158

Qualifirer: Description:
U The analyte was not detected at or above the reporting limit.
J The identification of the analyte is acceptable; the reported value is an estimate.
Q-2 Result greater than the minimum detection limit (MDL) but less than the minimum reporting limit (MRL).
NA Mass loading rate was not calculated due to undetected analyte.

g/day

Parameter Units
Sampling Stations

ng/L

Mass Loading
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Table 13: PFAS Classifications and Functional Groups

Carbon Chain
Length PFAS Analyte Class Functional

Group
14 PFTeDA
13 PFTrDA
12 PFDoA
11 PFUDA
10 PFDA
9 PFNA
8 PFOA
7 PFHpA
6 PFHxA
5 PFPeA
4 PFBA

10 PFDS
9 PFNS
8 PFOS
7 PFHpS
6 PFHxS 
5 PFPeS
4 PFBS

10 8:2 FTS
8 6:2 FTS
6 4:2 FTS

10 N-EtFOSAA
9 N-MeFOSAA
8 FOSA

Based on classifications defined in ITRC (2018).

Precursor

PFCAs

PFSAs

Fluorotelomers

Sulfonamides

Short Chain

Long Chain

Short Chain

Long Chain

Precursor
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Table 1 : Relative Percent Difference for CRI Duplicate
Analyte Units CRI CRI (dup) RPD (%)

6:2FTS ng/L U U 0.0
PFBA ng/L U U 0.0
PFBS ng/L 39 41 5.0
PFHpA ng/L U U 0.0
PFHxA ng/L U U 0.0
PFHxS ng/L U U 0.0
PFOA ng/L U U 0.0
PFOS ng/L U U 0.0
PFPeA ng/L 22 J,Q 2 23 J,Q 2 4.4
TOC mg/L 2 2.8 33.3
TSS mg/L 29 8.3 111.0

FOSA ng/kg (dry) 74 J,Q 2 160 73.5
N EtFOSAA ng/kg (dry) 43 J,Q 2,Y 2 84 J,Q 2,Y 2 64.6
N MeFOSAA ng/kg (dry) 120 J,Q 2 170 34.5
PFBA ng/kg (dry) U U 0.0
PFBS ng/kg (dry) U U 0.0
PFDA ng/kg (dry) 91 J,Q 2 200 74.9
PFDoA ng/kg (dry) 170 260 34.6
PFHpA ng/kg (dry) U U 0.0
PFHxA ng/kg (dry) U U 0.0
PFNA ng/kg (dry) U U 0.0
PFOA ng/kg (dry) U U 0.0
PFOS ng/kg (dry) 410 890 73.8
PFPeA ng/kg (dry) U U 0.0
PFTeDA ng/kg (dry) U,Y 2 270 J,Q 2,Y 2 200.0
PFTrDA ng/kg (dry) 120 J,Q 2,QR 2 160 J,QR 2 28.6
PFUdA ng/kg (dry) 82 J,Q 2 180 74.8
TOC mg/kg (dry) 2200 J,Q 2 4900 J,Q 2 76.1
% Solids % 71 68 4.3

Qualifier: Description:
U The analyte was not detected at or above the reporting limit.
J The identification of the analyte is acceptable; the reported value is an estimate.
Q-2 Result greater than the MDL but less than the minimum reporting limit MRL.
QR-2 MRL verification recovery greater than upper control limits.
Y-2 Data for N-EtFOSAA and PFTeDA should be limited to screening purposes only.

Surface Water

Sediment
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PFAS Sediment Screening: USGS Gages
Sampling Stations
Rivers
Looper's Bend LAS Boundary

USGS02388500

USGS02397000

CRI

OOST3

OOST2

OOST1

CONA4

CONA3
CONA2

CONA1

USGS02387000

USGS02387500

Sources: Esri, HERE, DeLorme, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo,
MapmyIndia, © OpenStreetMap contributors, and the GIS User
Community

AL

0 3 6 9 121.5
Miles

GA

Upper Coosa River Basin

±
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PFAS = 1030 ppt

PFAS = 931 ppt

PFAS = 1110 ppt

PFAS = 361 ppt

PFAS = 463 ppt

PFAS = 439 ppt

PFAS = 61 ppt

PFAS = 64 ppt

D
ire

ct
io

n
of

 

PFCAs (Short Chain)

PFCAs (Long Chain)

PFSAs (Short Chain)

PFSAs (Long Chain)

Fluorotelomers

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 39 of 220



Weiss 
Lake Rome 

Calhoun 

Resaca 

Dalton 

PFAS Concentration (ng/L) 

PFOA+PFOS > 70 ppt 

River 
Looper’s Bend LAS 

Legend 

0

200

400

600

800

1000

1200

PFOA PFOS Other PFAS

 

CONA3 
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Discharge          94 cfs 

CONA2 
PFOA                120 ppt 
PFOS 130 ppt 
PFOA+PFOS     250 ppt 

PFAS             1030 ppt 

CONA1 
PFOA                U 
PFOS U 
PFOA+PFOS     U 

PFAS              85 ppt 

CONA4 
PFOA                140 ppt 
PFOS 130 ppt 
PFOA+PFOS     270 ppt 

PFAS             1110 ppt 

 

OOST1 
PFOA 41 ppt  /  49 gpd 
PFOS 31 ppt  /  37 gpd 
PFOA+PFOS       72 ppt  /  86 gpd 

PFAS               361 ppt  / 433 gpd 
Discharge        490 cfs 

OOST2 
PFOA                   43 ppt 
PFOS 110 ppt 
PFOA+PFOS     153 ppt 

PFAS       463 ppt 

 

OOST3 
PFOA  53 ppt  /  73 gpd 
PFOS  48 ppt  /  66 gpd 
PFOA+PFOS     101 ppt / 140 gpd 

PFAS               439 ppt / 608 gpd 
Discharge        566 cfs 

 

CRI 
PFOA   U          /   n.a 
PFOS                    U         /   n.a. 
PFOA+PFOS        U          /   n.a. 

PFAS               63 ppt  / 155 gpd 
Discharge       1010 cfs

Mass Loading Flow Direction 

No PFOA or PFOS Detected 

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 40 of 220



12
0

14
0

14
0

41
43

53

13
0

14
0

13
0

31

11
0

48

05010
0

15
0

20
0

25
0

30
0

PFASConcentration[ng/L]

PF
OA

&
PF

O
S

Li
fe

tim
e

He
al

th
Ad

vi
so

ry
W

at
er

PF
O

A

PF
O

S

E
PA

LH
A

 =
 7

0 
ng

/L

Co
na

sa
ug

a
Ri

ve
r

O
os

ta
na

ul
a 

Ri
ve

r
Co

os
a

Ri
ve

r

Lo
op

er
's 

Be
nd

D
ra

in
ag

e

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 4
1 

of
 2

20



Weiss 
Lake Rome 

Calhoun 

Resaca 

Dalton 

PFOA
280

PFOS
630

CONA1

PFOA
190

PFOS
1100

CONA2

PFOA
200

PFOS
920

CONA3

PFOA 1100

PFOS 15000

CONA4

PFOA
91PFOS

710

OOST1

PFOA
440

PFOS
620

OOST2

PFOA
360

PFOS
430

OOST3

PFOS
650

CRI

 

PFAS Concentration (ng/kg dry) 

Sampling Location 
River 
Looper’s Bend LAS 

Legend 

0

5000

10000

15000

20000

25000

30000

35000

40000

PFOA PFOS Other PFAS

dry

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 42 of 220



PFAS = 3555 ppt
n = 14

PFAS = 3386 ppt
n = 14

PFAS = 3873 ppt
n = 14

PFAS = 34770 ppt
n = 15

PFAS = 2840 ppt
n = 12

PFAS = 4260 ppt
n = 15

PFAS = 2990 ppt
n = 15

PFAS = 1067 ppt
n = 8

PFAS = 2020 ppt
n = 9

D
ire

ct
io

n
of

 F
lo

w

FOSA
N EtFOSAA
N MeFOSAA
PFBA
PFBS
PFDA
PFDoA
PFHpA
PFHxA
PFNA
PFOA
PFOS
PFPeA
PFTeDA
PFTrDA
PFUdA

dry

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 43 of 220



PFAS = 3555 ppt

PFAS = 3386 ppt

PFAS = 3873 ppt

PFAS = 34770 ppt

PFAS = 2840 ppt

PFAS = 4260 ppt

PFAS = 2990 ppt

PFAS = 1067 ppt

PFAS = 2020 ppt

D
ire

ct
io

n
of

 F
lo

w

PFCAs (Short Chain)

PFCAs (Long Chain)

PFSAs (Short Chain)

PFSAs (Long Chain)

Sulfonamides

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 44 of 220



y
=

0.
47

13
x

R²
=

0.
89

41

y
=

1.
05

7x
R²

=
0.

93
53

0

50
00

10
00

0

15
00

0

20
00

0

25
00

0

30
00

0

35
00

0

40
00

0

0
50

00
10

00
0

15
00

0
20

00
0

25
00

0
30

00
0

35
00

0

TotalOrganicCarbon[mg/kg(dry)]

PF
AS

[n
g/

kg
(d

ry
)]

Se
di

m
en

t
PF

AS
vs

TO
C

(w
ith

CO
NA

4)

PF
O

A+
PF

O
S

To
ta

lP
FA

S

Lin
ea

r(
PF

O
A+

PF
O

S)

Lin
ea

r(
To

ta
lP

FA
S)

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 4
5 

of
 2

20



y
=

3.
28

75
x

R²
=

0.
63

05
y

=
0.

59
99

x
R²

=
0.

04
79

0

50
0

10
00

15
00

20
00

25
00

30
00

35
00

40
00

45
00

0
10

00
20

00
30

00
40

00
50

00
60

00
70

00
80

00

TotalOrganicCarbon[mg/kg(dry)]

PF
AS

[n
g/

kg
(d

ry
)]

Se
di

m
en

t
PF

AS
vs

TO
C

(w
ith

ou
tC

O
NA

4)

PF
O

A+
PF

O
S

To
ta

lP
FA

S

Lin
ea

r(
PF

O
A+

PF
O

S)

Lin
ea

r(
To

ta
lP

FA
S)

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 4
6 

of
 2

20



280

190

200

1100

91

440

360

630

1100

920

15000

710

620

430

410

890

11010
0

10
00

10
00

0

10
00

00

PFASConcentration[ng/kg(dry)]

Co
nc

en
tr

at
io

ns
of

PF
O

A
&

PF
O

S
in

Co
lle

ct
ed

Se
di

m
en

t

PF
O

A

PF
O

S

C
on

as
au

ga
Ri

ve
r

O
os

ta
na

ul
a 

Ri
ve

r
C

oo
sa

Ri
ve

r

Lo
op

er
's 

Be
nd

D
ra

in
ag

e

R
SL

PF
O

S
= 

37
.8

 n
g/

kg

R
SL

PF
O

A
= 

17
.2

 n
g/

kg

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 4
7 

of
 2

20



2

2.
252.

5

2.
753

3.
253.

5

3
4

5
6

7
8

9

logKoc

PF
AS

Ca
rb

on
Ch

ai
n

Le
ng

th

PF
CA

PF
SA

PF
BS

PF
Pe

A

PF
Hx

A
PF

Hp
A

PF
O

A

PF
O

S

 1
: 

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 4
8 

of
 2

20



 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A – Surface Water PFAS Analytical Results 
 

  

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 49 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 50 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 51 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 52 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 53 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 54 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 55 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 56 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 57 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 58 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 59 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 60 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 61 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 62 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 63 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 64 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 65 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 66 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 67 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 68 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 69 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 70 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 71 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 72 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 73 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 74 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 75 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 76 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 77 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 78 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 79 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 80 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 81 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 82 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 83 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 84 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 85 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 86 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 87 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 88 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 89 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 90 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 91 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 92 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 93 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 94 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 95 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 96 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 97 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 98 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 99 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 100 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 101 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 102 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 103 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 104 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 105 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 106 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 107 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 108 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 109 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 110 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 111 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 112 of 220



Appendix A - Surface Water PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 113 of 220



Appendix B – Sediment PFAS Analytical Results 

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 114 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 115 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 116 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 117 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 118 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 119 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 120 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 121 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 122 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 123 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 124 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 125 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 126 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 127 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 128 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 129 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 130 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 131 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 132 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 133 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 134 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 135 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 136 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 137 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 138 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 139 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 140 of 220



Appendix B - Sediment PFAS Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 141 of 220



 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C – Solids Analytical Results 
  

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 142 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 143 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 144 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 145 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 146 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 147 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 148 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 149 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 150 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 151 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 152 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 153 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 154 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 155 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 156 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 157 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 158 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 159 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 160 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 161 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 162 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 163 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 164 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 165 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 166 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 167 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 168 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 169 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 170 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 171 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 172 of 220



Appendix C - Solids Analytical Results

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 173 of 220



Appendix D – Generic RSL Calculations 

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 174 of 220



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

D
ef

au
lt

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

Va
ria

bl
e

Va
lu

e
TH

Q
 (t

ar
ge

t h
az

ar
d 

qu
ot

ie
nt

) u
ni

tle
ss

0.
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1E

-0
6

LT
 (l

ife
tim

e)
 y

ea
rs

70
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
ED

re
s-

a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
ED

2-
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

se
co

nd
 p

ha
se

) y
ea

rs
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

ED
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fo
ur

th
 p

ha
se

) y
ea

rs
10

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

EF
re

s-
a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
ET

re
s (

ex
po

su
re

 ti
m

e)
 h

ou
rs

/d
ay

24
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
ET

re
s-

c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
ET

re
s-

a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

ET
2-

6 (
m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

se
co

nd
 p

ha
se

) h
ou

rs
/d

ay
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
ET

16
-2

6 (
m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/d

ay
24

ET
0-

2 (
m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
fir

st
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

ET
2-

6 (
m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
se

co
nd

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
ET

6-
16

 (m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

th
ird

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

71

A
pp

en
di

x 
D

 - 
G

en
er

ic
 R

SL
 C

al
cu

la
tio

ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
75

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

D
ef

au
lt

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

Va
ria

bl
e

Va
lu

e
ET

16
-2

6 (
m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

71
BW

re
s-

a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

BW
re

s-
c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

BW
0-

2 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

BW
6-

16
 (m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
IF

W
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

dj
us

te
d 

in
ta

ke
 fa

ct
or

) L
/k

g
10

19
.9

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
IR

W
re

s-
c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
EV

re
s-

c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
EV

0-
2 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
EV

6-
16

 (m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

D
FW

re
s-

ad
j (

ag
e-

ad
ju

st
ed

 d
er

m
al

 fa
ct

or
) c

m
2 -e

ve
nt

/k
g

26
10

65
0

D
FW

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
ge

-a
dj

us
te

d 
de

rm
al

 fa
ct

or
) c

m
2 -e

ve
nt

/k
g

81
91

63
3

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

SA
16

-2
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1A

pp
en

di
x 

D
 - 

G
en

er
ic

 R
SL

 C
al

cu
la

tio
ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
76

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

D
ef

au
lt

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

Va
ria

bl
e

Va
lu

e
Th

et
a w

 (w
at

er
-fi

lle
d 

so
il 

po
ro

si
ty

) L
w

at
er

/L
so

il
0.

3
Th

et
a a (

ai
r-f

ille
d 

so
il 

po
ro

si
ty

) L
ai

r/L
so

il }
0.

13
4

n 
(s

oi
l p

or
os

ity
) L

po
re
/L

so
il

0.
43

4
p b (

dr
y 

so
il 

bu
lk

 d
en

si
ty

) k
g/

L
1.

5
I (

in
fil

tra
tio

n 
ra

te
) m

/y
r

0.
18

ED
re

s (
ex

po
su

re
 d

ur
at

io
n)

 y
r

70
t re

s (
tim

e 
- r

es
id

en
t) 

yr
26

fo
c 

(fr
ac

tio
n 

or
ga

ni
c 

ca
rb

on
 in

 s
oi

l) 
g/

g
0.

00
2

p s (
so

il 
pa

rti
cl

e 
de

ns
ity

) k
g/

L
2.

65
T w

 (g
ro

un
dw

at
er

 te
m

pe
ra

tu
re

)  
C

el
si

us
25A

pp
en

di
x 

D
 - 

G
en

er
ic

 R
SL

 C
al

cu
la

tio
ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
77

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

D
ef

au
lt

4
R

is
k-

B
as

ed
 R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
E 

= 
R

PF
 a

pp
lie

d;
 G

 =
 s

ee
 u

se
r's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
 D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

Su
b-

ch
ro

ni
c 

to
xi

ci
ty

 v
al

ue
s 

w
ill

 b
e 

us
ed

 w
he

re
 a

va
ila

bl
e.

   
   

R
fC

 a
nd

 R
fD

 re
fe

re
nc

es
 fo

llo
w

ed
 b

y 
's

' i
nd

ic
at

es
 s

ub
ch

ro
ni

c 
va

lu
e;

   
 R

fC
 a

nd
 R

fD
 re

fe
re

nc
es

 fo
llo

w
ed

 b
y 

'c
'

in
di

ca
te

s 
ch

ro
ni

c 
va

lu
e.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

su
lfo

ni
c 

ac
id

(P
FO

S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

D
/C

hr
on

ic
-

1
0.

1
68

0
7.

43
E-

01

Pe
rfl

uo
ro

oc
ta

no
ic

ac
id

 (P
FO

A)
33

5-
67

-1
N

o
N

o
O

rg
an

ic
s

7.
00

E-
02

D
-

2.
00

E-
05

D
/C

hr
on

ic
-

1
0.

1
95

00
2.

30
E-

01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

PH
YS

PR
O

P
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
AT

SD
R

D
ra

ft
Pr

of
ile

46
5.

55
PH

YS
PR

O
P

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
6.

29
E-

05
3.

78
E-

05
-

3.
78

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
2.

87
E-

05
1.

72
E-

05
4.

78
E-

04
1.

72
E-

05

A
pp

en
di

x 
D

 - 
G

en
er

ic
 R

SL
 C

al
cu

la
tio

ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
78

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

In
ha

la
tio

n 
U

ni
t R

is
k 

To
xi

ci
ty

 M
et

ad
at

a
5

C
he

m
ic

al
C

A
SN

U
M

C
he

m
ic

al
Ty

pe

In
ha

la
tio

n 
U

ni
t

R
is

k
(&

m
ic

ro
;g

/m
3 )-1

To
xi

ci
ty

So
ur

ce
EP

A
 C

an
ce

r
C

la
ss

ifi
ca

tio
n

In
ha

la
tio

n
U

ni
t R

is
k

Tu
m

or
Ty

pe
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c 
ac

id
 (P

FO
S)

17
63

-2
3-

1
O

rg
an

ic
s

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d 
(P

FO
A)

33
5-

67
-1

O
rg

an
ic

s

In
ha

la
tio

n
U

ni
t R

is
k

Ta
rg

et
O

rg
an

In
ha

la
tio

n
U

ni
t R

is
k

Sp
ec

ie
s

In
ha

la
tio

n
U

ni
t R

is
k

M
et

ho
d

In
ha

la
tio

n
U

ni
t R

is
k

R
ou

te

In
ha

la
tio

n
U

ni
t R

is
k

Tr
ea

tm
en

t
D

ur
at

io
n

In
ha

la
tio

n
U

ni
t R

is
k

St
ud

y
R

ef
er

en
ce

In
ha

la
tio

n
U

ni
t R

is
k

N
ot

es

A
pp

en
di

x 
D

 - 
G

en
er

ic
 R

SL
 C

al
cu

la
tio

ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
79

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

O
ra

l S
lo

pe
 F

ac
to

r T
ox

ic
ity

 M
et

ad
at

a
6

C
he

m
ic

al
C

A
SN

U
M

C
he

m
ic

al
Ty

pe

O
ra

l S
lo

pe
Fa

ct
or

(m
g/

kg
-d

ay
)-1

To
xi

ci
ty

So
ur

ce
EP

A
 C

an
ce

r
C

la
ss

ifi
ca

tio
n

O
ra

l
Sl

op
e

Fa
ct

or
Tu

m
or

Ty
pe

O
ra

l
Sl

op
e

Fa
ct

or
Ta

rg
et

O
rg

an

O
ra

l
Sl

op
e

Fa
ct

or
Sp

ec
ie

s

O
ra

l
Sl

op
e

Fa
ct

or
M

et
ho

d

O
ra

l
Sl

op
e

Fa
ct

or
R

ou
te

O
ra

l
Sl

op
e

Fa
ct

or
Tr

ea
tm

en
t

D
ur

at
io

n

O
ra

l
Sl

op
e

Fa
ct

or
St

ud
y

R
ef

er
en

ce

O
ra

l
Sl

op
e

Fa
ct

or
N

ot
es

Pe
rfl

uo
ro

oc
ta

ne
 s

ul
fo

ni
c 

ac
id

(P
FO

S)
17

63
-2

3-
1

O
rg

an
ic

s

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d 
(P

FO
A)

33
5-

67
-1

O
rg

an
ic

s
7.

00
E-

02
D

W
SH

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A
N

A

A
pp

en
di

x 
D

 - 
G

en
er

ic
 R

SL
 C

al
cu

la
tio

ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
80

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

O
ra

l S
ub

-C
hr

on
ic

 T
ox

ic
ity

 M
et

ad
at

a
7

C
he

m
ic

al
C

A
SN

U
M

C
he

m
ic

al
Ty

pe

Su
bc

hr
on

ic
O

ra
l

R
ef

er
en

ce
D

os
e

(m
g/

kg
-d

ay
)

To
xi

ci
ty

So
ur

ce

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e 

B
as

is

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

C
on

fid
en

ce
Le

ve
l

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

C
rit

ic
al

Ef
fe

ct
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c 
ac

id
 (P

FO
S)

17
63

-2
3-

1
O

rg
an

ic
s

-
Pe

rfl
uo

ro
oc

ta
no

ic
 a

ci
d 

(P
FO

A)
33

5-
67

-1
O

rg
an

ic
s

-

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

Ta
rg

et
O

rg
an

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

M
od

ify
in

g
Fa

ct
or

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

U
nc

er
ta

in
ty

Fa
ct

or

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

Sp
ec

ie
s

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e

R
ou

te

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e 

St
ud

y
D

ur
at

io
n

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e 

St
ud

y
R

ef
er

en
ce

O
ra

l
Su

bc
hr

on
ic

R
ef

er
en

ce
D

os
e 

N
ot

es

A
pp

en
di

x 
D

 - 
G

en
er

ic
 R

SL
 C

al
cu

la
tio

ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
81

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
20

AU
G

20
19

:1
0:

23
:0

1

In
ha

la
tio

n 
Su

b-
C

hr
on

ic
 T

ox
ic

ity
 M

et
ad

at
a

8

C
he

m
ic

al
C

A
SN

U
M

C
he

m
ic

al
Ty

pe

Su
bc

hr
on

ic
In

ha
la

tio
n

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

(m
g/

m
3 )

To
xi

ci
ty

So
ur

ce

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

B
as

is

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

C
on

fid
en

ce
Le

ve
l

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

C
rit

ic
al

 E
ffe

ct

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

Ta
rg

et
 O

rg
an

Pe
rfl

uo
ro

oc
ta

ne
 s

ul
fo

ni
c 

ac
id

 (P
FO

S)
17

63
-2

3-
1

O
rg

an
ic

s
-

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d 
(P

FO
A)

33
5-

67
-1

O
rg

an
ic

s
-

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

M
od

ify
in

g
Fa

ct
or

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

U
nc

er
ta

in
ty

Fa
ct

or

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

Sp
ec

ie
s

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

R
ou

te

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

St
ud

y
D

ur
at

io
n

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

St
ud

y
R

ef
er

en
ce

In
ha

la
tio

n
Su

bc
hr

on
ic

R
ef

er
en

ce
C

on
ce

nt
ra

tio
n

N
ot

es

A
pp

en
di

x 
D

 - 
G

en
er

ic
 R

SL
 C

al
cu

la
tio

ns

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
82

 o
f 2

20



Appendix E – Site Specific RSL Calculations 

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 183 of 220



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
2:

09

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

*I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
de

fa
ul

ts
 a

re
 h

ig
hl

ig
ht

ed
.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

Ap
pe

nd
ix

 E
 - 

Si
te

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
84

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
2:

09

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

*I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
de

fa
ul

ts
 a

re
 h

ig
hl

ig
ht

ed
.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

Ap
pe

nd
ix

 E
 - 

Si
te

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
85

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
2:

09

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

*I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
de

fa
ul

ts
 a

re
 h

ig
hl

ig
ht

ed
.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

Ap
pe

nd
ix

 E
 - 

Si
te

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
86

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
2:

09

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
1.

15
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

3.
57

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
9.

03
E-

05
5.

43
E-

05
-

5.
43

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
3.

71
E-

05
2.

23
E-

05
6.

19
E-

04
2.

23
E-

05

Ap
pe

nd
ix

 E
 - 

Si
te

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
87

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
7:

36

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

*I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
de

fa
ul

ts
 a

re
 h

ig
hl

ig
ht

ed
.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
88

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
7:

36

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
89

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
7:

36

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
90

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:0
7:

36

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
1.

53
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

4.
72

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
1.

15
E-

04
6.

92
E-

05
-

6.
92

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
4.

48
E-

05
2.

69
E-

05
7.

47
E-

04
2.

69
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
91

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
0:

43

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
92

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
0:

43

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
93

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
0:

43

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
94

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
0:

43

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
2.

01
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

6.
21

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
1.

47
E-

04
8.

86
E-

05
-

8.
86

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
5.

48
E-

05
3.

29
E-

05
9.

14
E-

04
3.

29
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
95

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
05

D
EC

20
19

:1
6:

08
:2

9

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

4

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
96

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
05

D
EC

20
19

:1
6:

08
:2

9

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

4

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
97

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
05

D
EC

20
19

:1
6:

08
:2

9

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

4

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
98

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
05

D
EC

20
19

:1
6:

08
:2

9

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
1.

12
E+

01

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

3.
45

E+
00

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
7.

58
E-

04
4.

56
E-

04
-

4.
56

E-
04

4.
01

E-
05

1.
11

E-
03

-
-

-
2.

44
E-

04
1.

46
E-

04
4.

06
E-

03
1.

46
E-

04

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
O

N
A

4

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 1
99

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
2:

26

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
00

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
2:

26

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
01

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
2:

26

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
02

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
2:

26

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
2.

64
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

8.
17

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
1.

90
E-

04
1.

14
E-

04
-

1.
14

E-
04

4.
01

E-
05

1.
11

E-
03

-
-

-
6.

78
E-

05
4.

08
E-

05
1.

13
E-

03
4.

08
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
1

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
03

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

03

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
n:

 O
O

ST
2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
04

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

03

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
n:

 O
O

ST
2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
05

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

03

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
n:

 O
O

ST
2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
06

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

03

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
2.

49
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

7.
71

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
1.

80
E-

04
1.

08
E-

04
-

1.
08

E-
04

4.
01

E-
05

1.
11

E-
03

-
-

-
6.

48
E-

05
3.

89
E-

05
1.

08
E-

03
3.

89
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
n:

 O
O

ST
2

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
07

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

37

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
08

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

37

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
09

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

37

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
10

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
5:

37

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
1.

71
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

5.
29

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
1.

28
E-

04
7.

67
E-

05
-

7.
67

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
4.

87
E-

05
2.

92
E-

05
8.

11
E-

04
2.

92
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: O
O

ST
3

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
11

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
6:

31

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

*I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
de

fa
ul

ts
 a

re
 h

ig
hl

ig
ht

ed
.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
12

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
6:

31

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
13

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
6:

31

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
14

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
6:

31

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
8.

18
E-

01

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

2.
53

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
6.

80
E-

05
4.

08
E-

05
-

4.
08

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
3.

02
E-

05
1.

82
E-

05
5.

04
E-

04
1.

82
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
15

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
7:

09

Si
te

-s
pe

ci
fic

1
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
D

AF
 (d

ilu
tio

n 
at

te
nu

at
io

n 
fa

ct
or

) u
ni

tle
ss

1
1

D
AF

 (d
ilu

tio
n 

at
te

nu
at

io
n 

fa
ct

or
) u

ni
tle

ss
1

1
BW

0-
2 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

2-
6 (

m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
15

15
BW

6-
16

 (m
ut

ag
en

ic
 b

od
y 

w
ei

gh
t) 

kg
80

80
BW

16
-2

6 (
m

ut
ag

en
ic

 b
od

y 
w

ei
gh

t) 
kg

80
80

BW
re

s-
a
 (b

od
y 

w
ei

gh
t -

 a
du

lt)
 k

g
80

80
BW

re
s-

c
 (b

od
y 

w
ei

gh
t -

 c
hi

ld
) k

g
15

15
D

FW
re

s-
ad

j (
ag

e-
ad

ju
st

ed
 d

er
m

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
26

10
65

0
26

10
65

0
D

FW
M

re
s-

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

de
rm

al
 fa

ct
or

) c
m

2 -e
ve

nt
/k

g
81

91
63

3
81

91
63

3
ED

re
s (

ex
po

su
re

 d
ur

at
io

n 
- r

es
id

en
t) 

ye
ar

s
26

26
ED

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

du
ra

tio
n 

fir
st

 p
ha

se
) y

ea
rs

2
2

ED
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
se

co
nd

 p
ha

se
) y

ea
rs

4
4

ED
6-

16
 (m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
th

ird
 p

ha
se

) y
ea

rs
10

10
ED

16
-2

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
du

ra
tio

n 
fo

ur
th

 p
ha

se
) y

ea
rs

10
10

ED
re

s-
a
 (e

xp
os

ur
e 

du
ra

tio
n 

- a
du

lt)
 y

ea
rs

20
20

ED
re

s-
c
 (e

xp
os

ur
e 

du
ra

tio
n 

- c
hi

ld
) y

ea
rs

6
6

EF
re

s (
ex

po
su

re
 fr

eq
ue

nc
y)

 d
ay

s/
ye

ar
35

0
35

0
EF

0-
2 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fi
rs

t p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
2-

6 (
m

ut
ag

en
ic

 e
xp

os
ur

e 
fre

qu
en

cy
 s

ec
on

d 
ph

as
e)

 d
ay

s/
ye

ar
35

0
35

0
EF

6-
16

 (m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 th
ird

 p
ha

se
) d

ay
s/

ye
ar

35
0

35
0

EF
16

-2
6 (

m
ut

ag
en

ic
 e

xp
os

ur
e 

fre
qu

en
cy

 fo
ur

th
 p

ha
se

) d
ay

s/
ye

ar
35

0
35

0
EF

re
s-

a
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ad

ul
t) 

da
ys

/y
ea

r
35

0
35

0
EF

re
s-

c
 (e

xp
os

ur
e 

fre
qu

en
cy

 - 
ch

ild
) d

ay
s/

ye
ar

35
0

35
0

ET
re

s (
ex

po
su

re
 ti

m
e)

 h
ou

rs
/d

ay
24

24
ET

ev
en

t-r
es

-a
dj

 (a
ge

-a
dj

us
te

d 
ex

po
su

re
 ti

m
e)

 h
ou

rs
/e

ve
nt

0.
67

07
7

0.
67

07
7

ET
ev

en
t-r

es
-m

ad
j (

m
ut

ag
en

ic
 a

ge
-a

dj
us

te
d 

ex
po

su
re

 ti
m

e)
 h

ou
rs

/e
ve

nt
0.

67
07

7
0.

67
07

7
ET

0-
2 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fir
st

 p
ha

se
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

2-
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

se
co

nd
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
54

0.
54

ET
6-

16
 (m

ut
ag

en
ic

 d
er

m
al

 e
xp

os
ur

e 
tim

e 
th

ird
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

ET
16

-2
6 (

m
ut

ag
en

ic
 d

er
m

al
 e

xp
os

ur
e 

tim
e 

fo
ur

th
 p

ha
se

) h
ou

rs
/e

ve
nt

0.
71

0.
71

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

 (D
up

)

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
16

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
7:

09

Si
te

-s
pe

ci
fic

2
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
ET

re
s-

a
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- a
du

lt)
 h

ou
rs

/e
ve

nt
0.

71
0.

71
ET

re
s-

c
 (d

er
m

al
 e

xp
os

ur
e 

tim
e 

- c
hi

ld
) h

ou
rs

/e
ve

nt
0.

54
0.

54
ET

0-
2 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fir

st
 p

ha
se

) h
ou

rs
/d

ay
24

24
ET

2-
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
se

co
nd

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
6-

16
 (m

ut
ag

en
ic

 in
ha

la
tio

n 
ex

po
su

re
 ti

m
e 

th
ird

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
16

-2
6 (

m
ut

ag
en

ic
 in

ha
la

tio
n 

ex
po

su
re

 ti
m

e 
fo

ur
th

 p
ha

se
) h

ou
rs

/d
ay

24
24

ET
re

s-
a
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- a
du

lt)
 h

ou
rs

/d
ay

24
24

ET
re

s-
c
 (i

nh
al

at
io

n 
ex

po
su

re
 ti

m
e 

- c
hi

ld
) h

ou
rs

/d
ay

24
24

EV
0-

2 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
2-

6 (
m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
6-

16
 (m

ut
ag

en
ic

 e
ve

nt
s)

 p
er

 d
ay

1
1

EV
16

-2
6 (

m
ut

ag
en

ic
 e

ve
nt

s)
 p

er
 d

ay
1

1
EV

re
s-

a
 (e

ve
nt

s 
- a

du
lt)

 p
er

 d
ay

1
1

EV
re

s-
c
 (e

ve
nt

s 
- c

hi
ld

) p
er

 d
ay

1
1

TH
Q

 (t
ar

ge
t h

az
ar

d 
qu

ot
ie

nt
) u

ni
tle

ss
0.

1
0.

1
IF

W
re

s-
ad

j (
ad

ju
st

ed
 in

ta
ke

 fa
ct

or
) L

/k
g

32
7.

95
32

7.
95

IF
W

M
re

s-
ad

j (
m

ut
ag

en
ic

 a
dj

us
te

d 
in

ta
ke

 fa
ct

or
) L

/k
g

10
19

.9
10

19
.9

IR
W

0-
2 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

2-
6 (

m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

0.
78

0.
78

IR
W

6-
16

 (m
ut

ag
en

ic
 w

at
er

 in
ta

ke
 ra

te
) L

/d
ay

2.
5

2.
5

IR
W

16
-2

6 (
m

ut
ag

en
ic

 w
at

er
 in

ta
ke

 ra
te

) L
/d

ay
2.

5
2.

5
IR

W
re

s-
a
 (w

at
er

 in
ta

ke
 ra

te
 - 

ad
ul

t) 
L/

da
y

2.
5

2.
5

IR
W

re
s-

c
 (w

at
er

 in
ta

ke
 ra

te
 - 

ch
ild

) L
/d

ay
0.

78
0.

78
K 

(v
ol

at
iliz

at
io

n 
fa

ct
or

 o
f A

nd
el

m
an

) L
/m

3
0.

5
0.

5
LT

 (l
ife

tim
e)

 y
ea

rs
70

70
SA

0-
2 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

2-
6 (

m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
63

65
63

65
SA

6-
16

 (m
ut

ag
en

ic
 s

ki
n 

su
rfa

ce
 a

re
a)

 c
m

2
19

65
2

19
65

2
SA

16
-2

6 (
m

ut
ag

en
ic

 s
ki

n 
su

rfa
ce

 a
re

a)
 c

m
2

19
65

2
19

65
2

SA
re

s-
a
 (s

ki
n 

su
rfa

ce
 a

re
a 

- a
du

lt)
 c

m
2

19
65

2
19

65
2

SA
re

s-
c
 (s

ki
n 

su
rfa

ce
 a

re
a 

- c
hi

ld
) c

m
2

63
65

63
65

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

 (D
up

)

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
17

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
7:

09

Si
te

-s
pe

ci
fic

3
Eq

ua
tio

n 
In

pu
ts

 fo
r S

oi
l t

o 
G

ro
un

dw
at

er

* I
np

ut
te

d 
va

lu
es

 d
iff

er
en

t f
ro

m
   

   
   

   
   

   
   

de
fa

ul
ts

 a
re

 h
ig

hl
ig

ht
ed

.

Va
ria

bl
e

D
ef

au
lt

Va
lu

e
Fo

rm
-in

pu
t

Va
lu

e
l sc

 (a
pp

ar
en

t t
hi

ck
ne

ss
 o

f s
tra

tu
m

 c
or

ne
um

) c
m

0.
00

1
0.

00
1

TR
 (t

ar
ge

t r
is

k)
 u

ni
tle

ss
1.

0E
-0

6
1.

0E
-0

6

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

 (D
up

)

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
18

 o
f 2

20



O
ut

pu
t g

en
er

at
ed

   
29

O
C

T2
01

9:
10

:1
7:

09

Si
te

-s
pe

ci
fic

4
R

eg
io

na
l S

cr
ee

ni
ng

 L
ev

el
s 

(R
SL

) f
or

 S
oi

l t
o 

G
ro

un
dw

at
er

K
ey

: I
 =

 IR
IS

; P
 =

 P
PR

TV
; O

 =
 O

PP
; A

 =
 A

TS
D

R
; C

 =
 C

al
 E

PA
; X

 =
 P

PR
TV

 S
cr

ee
ni

ng
 L

ev
el

; H
 =

 H
EA

ST
; D

 =
 D

W
SH

A
; W

 =
 T

EF
 a

pp
lie

d;
 E

 =
 R

PF
 a

pp
lie

d;
 G

 =
 s

ee
us

er
's

 g
ui

de
; U

 =
 u

se
r p

ro
vi

de
d;

 c
a 

= 
ca

nc
er

; n
c 

= 
no

nc
an

ce
r;

 * 
= 

w
he

re
: n

c 
SL

 <
 1

00
X 

ca
 S

L;
 **

 =
 w

he
re

 n
c 

SL
 <

 1
0X

 c
a 

SL
; S

SL
 v

al
ue

s 
ar

e 
ba

se
d 

on
D

A
F=

1;
 m

ax
 =

 c
ei

lin
g 

lim
it 

ex
ce

ed
ed

; s
at

 =
 C

sa
t e

xc
ee

de
d.

C
he

m
ic

al
C

A
S

N
um

be
r

M
ut

ag
en

?
Vo

la
til

e?
C

he
m

ic
al

Ty
pe

SF
o

(m
g/

kg
-d

ay
)-1

SF
o

R
ef

IU
R

(u
g/

m
3 )-1

IU
R

R
ef

R
fD

(m
g/

kg
-d

ay
)

R
fD R
ef

R
fC

(m
g/

m
3 )

R
fC R
ef

G
IA

B
S

A
B

S
S

(m
g/

L)
K

d\
(c

m
3 /g

)
Pe

rfl
uo

ro
oc

ta
ne

 s
ul

fo
ni

c
ac

id
 (P

FO
S)

17
63

-2
3-

1
N

o
N

o
O

rg
an

ic
s

-
-

2.
00

E-
05

U
-

1
0.

1
68

0
1.

82
E+

00

Pe
rfl

uo
ro

oc
ta

no
ic

 a
ci

d
(P

FO
A)

33
5-

67
-1

N
o

N
o

O
rg

an
ic

s
7.

00
E-

02
U

-
2.

00
E-

05
U

-
1

0.
1

95
00

5.
64

E-
01

K
oc

\
(c

m
3 /g

)

D
ilu

tio
n

A
tte

nu
at

io
n

Fa
ct

or
(D

A
F)

(u
ni

tle
ss

)
H

LC
(a

tm
-m

3 /m
ol

e)

H
en

ry
's

La
w

C
on

st
an

t
(u

ni
tle

ss
)

H
`

an
d

H
LC R
ef

N
or

m
al

B
oi

lin
g

Po
in

t
B

P
(K

)
B

P
R

ef

C
rit

ic
al

Te
m

pe
ra

tu
re

TC (K
)

TC R
ef

N
on

ca
rc

in
og

en
ic

SL A
du

lt
TH

I=
0.

1
(u

g/
L)

N
on

ca
rc

in
og

en
ic

SL C
hi

ld
TH

I=
0.

1
(u

g/
L)

C
ar

ci
no

ge
ni

c
SL

TR
=1

E-
06

(u
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(A
du

lt)
(m

g/
L)

3.
72

E+
02

1
-

-
53

2.
15

U
-

6.
67

E-
02

4.
01

E-
02

-
6.

67
E-

05

1.
15

E+
02

1
4E

-6
1.

64
E-

04
U

46
5.

15
U

-
6.

67
E-

02
4.

01
E-

02
1.

11
E+

00
6.

67
E-

05

W
at

er
C

on
ce

nt
ra

tio
n

(C
hi

ld
)

(m
g/

L)

W
at

er
C

on
ce

nt
ra

tio
n

(C
an

ce
r)

(m
g/

L)

M
ax

im
um

C
on

ta
m

in
an

t
Le

ve
l

(M
C

L)
(u

g/
L)

W
at

er
C

on
ce

nt
ra

tio
n

(M
C

L)
(m

g/
L)

M
C

L-
ba

se
d

SL
(m

g/
kg

)

N
on

ca
rc

in
og

en
ic

A
du

lt 
SL

TH
I=

0.
1

(m
g/

kg
)

N
on

ca
rc

in
og

en
ic

C
hi

ld
 S

L
TH

I=
0.

1
(m

g/
kg

)

C
ar

ci
no

ge
ni

c
SL

(m
g/

kg
)

R
is

k-
B

as
ed

SL
(m

g/
kg

)
4.

01
E-

05
-

-
-

-
1.

35
E-

04
8.

11
E-

05
-

8.
11

E-
05

4.
01

E-
05

1.
11

E-
03

-
-

-
5.

10
E-

05
3.

06
E-

05
8.

50
E-

04
3.

06
E-

05

A
pp

en
di

x 
E 

- S
ite

 S
pe

ci
fic

 R
SL

 C
al

cu
la

tio
ns

: C
RI

 (D
up

)

LS
A

SD
 ID

: 1
9-

04
57

PF
A

S 
Co

os
a 

Ri
ve

r B
as

in
 - 

Fi
na

l R
ep

or
t

Pa
ge

 2
19

 o
f 2

20



 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF DOCUMENT 

LSASD ID: 19-0457 PFAS Coosa River Basin - Final Report Page 220 of 220




