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I. INTRODUCTION

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of a remedy
to determine if the remedy is and will continue to be protective of human health and the environment. The
methods, findings and conclusions of reviews are documented in FYR reports such as this one. In addition,
FYR reports identify issues found during the review, if any, and provide recommendations to address
them.

The Colorado Department of Public Health and Environment (CDPHE) is preparing this FYR pursuant to
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 121,
consistent with the National Contingency Plan (NCP)(40 CFR Section 300.430(f)(4)(ii)), and considering
EPA policy.

This is the fifth FYR for the Chemical Sales Company Superfund site. The purpose of this statutory review
is to evaluate the protectiveness of remedial action (CERCLA, 1980). The FYR has been prepared due to
the fact that hazardous substances, pollutants, or contaminants remain at the site above levels thatallow for
unlimited use and unrestricted exposure.

The site consists of four Operable Units (OUs). All four of the OUs are addressed in this FYR. OU1 refers
to contaminated subsurface soils and groundwater south of Sand Creek. OU2 addresses volatile organic
compound (VOC) contaminated groundwater north of Sand Creek. OU3 addresses residential exposure to
contaminated groundwater in OU2. OU4 addresses South Adams County Water Sanitation District
(SACWSD) alluvial raw water supply wells 18, 21, and 47. The wells draw water from the alluvial aquifer
within and north of OU2 and provide water to residents connected to SACWSD.

The Chemical Sales Company (CSC) Superfund site FYR was led by Ross Davis of CDPHE. Participants
included Jeannine Natterman CDPHE Public Information Officer and Armando Saenz EPA Remedial Project
Manager. The review began on June 26, 2017.

Site Background

In 1962, a warehouse was constructed at 4661 Monaco Street, Denver. Between 1962 and 1976, the
warehouse was occupied by Samsonite and then by Gates Rubber Company. These companies reportedly
used the facility as a product warehouse. CSC purchased and occupied the warehouse in October 1976. All
surface and underground storage tanks, pipelines and appurtenances were installed between October 1976
and February 1977. In 1981, the EPA conducted a random national survey of drinking water systems.
Organic compounds were identified within the SACWSD raw water supply groundwater wells. Additional
sampling in 1982 and 1985 confirmed the presence of organic compounds. In 1985 soil gas survey and
groundwater investigation identified the presence of VOCs in the vicinity of the CSC property. Additional
gas surveys conduction in 1987 confirmed the presence of VOCs and groundwater wells were installed in
preparation for a remedial investigation.

During the OU1 remedial investigation, completed February 1991, a groundwater contaminant plume was
identified in the alluvial aquifer, emanating from the CSC property. The OU1Record of Decision (ROD)
was finalized in June 1991. The land use in OUI is primarily industrial/commercial. The ROD for OU2 and
OU3 was also finalized in June 1991. Figure 1 illustrates the location of OU1 and OU2. OU2 land use
consists of single and multi-family residences, small businesses and municipal facilities. OU3 addresses
residential exposure to contaminated groundwater in OU2 and has the same boundaries as OU2. The ROD
corresponding to OU4 was finalized in December 1992. The area that makes up OU4 refers to SACWSD
potable supply wells 18, 21 and 47. These wells are part of a raw water supply network that provides water
to residents connected to the water district.
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1. RESPONSE ACTION SUMMARY

Basis for Taking Action

The COCs for soil and groundwater, resulting from this remedial investigation, are listed in Table 1 below.

Table 1: Sitewide Contaminants of Concern

Contaminant of Concern - Groundwater

1,1-dichloroethylene cis-1,2-dichloroethylene 1,1,1-trichloroethane
Trichloroethylene Tetrachloroethylene Methylene chloride
Carbon tetrachloride Vinyl chloride Benzene

Contaminant of Concern - Soil

1,1-dichloroethylene cis-1,2-dichloroethylene 1,1,1-trichloroethane
Trichloroethylene Tetrachloroethylene Methylene chloride

The site was listed on the National Priorities List (NPL) in August 1990 based on unacceptable risk to
human health from exposure to VOCs in groundwater. Based on current and future land use, the highest
potential exposure risk to human health is associated with current workers and down gradient users.

Risk based assessment of the COCs indicate that contaminants detected within OU1 pose anunacceptable
potential risk to site workers. Risks posed to these populations exceed the 10 risk level. Theserisks
represent hypothetical exposure scenarios for groundwater. However, groundwater is not currently used as
drinking water within OU1.

The RI\FS for OU1 also identified potential risk associated with groundwater use downgradient of the CSC
site. OUs 2, 3, and 4 were developed in order to address potential risk downgradient of the site.

Response Actions

ou1l
In response to the listing of the site on the NPL, the OU1 ROD was signed in June 1991 and included the
following components:

Source area treatment of the contaminated groundwater with two air stripping towers.
Re-injection of the treated groundwater.

Soil vapor extraction (SVE) and air stripping for treatment of source contaminated soils.
Catalytic oxidation for treatment of air emissions from the SVE system and air stripping unit plus
recirculation of exhaust from the catalytic oxidation system.

The following remedial action objectives (RAOs) were established for OU1 groundwater and soil:

e Prevent ingestion and inhalation of groundwater 1) with carcinogens in excess of remediation levels
identified in Table 2 and, 2) which presents a total carcinogenic risk range greater than 1x10° thru
1x10™.

e Protect uncontaminated groundwater for current and future use by preventing migration of
contaminants in excess of remediation levels.

e Restore contaminated groundwater to 1) remediation levels specified in Table 2, and 2)
concentrations which present a total carcinogenic risk of 1x10° thru 1x10,

e Prevent ingestion and inhalation and direct contact with soils above remediation levels.



In December 1995, an Explanation of Significant Differences (ESD) for OU1 was signed for the following
modifications:

e Use of air sparging rather than air stripping,
e Use of resin adsorption rather than catalytic oxidation, and
¢ FElimination of treated exhaust recirculation from the catalytic oxidation system.

Construction of a soil vapor extraction/air sparge system for OU1 commenced in October 1998 and the
remedy was considered to be operational and functional in March 2000. The vapor extraction system
operated until February 2007. In March 2000, a second ESD for OU1 called for monitored natural
attenuation rather than pump and treat for the plume area of OU1. In June 2007, a third ESD was signed for
the decommissioning of the soil vapor extraction/air sparge system, and the remedy was changed to in-situ
remediation of groundwater by chemical injection. In-situ remediation of VOCs in groundwater (ISCO
injections) occurred between May 2006 and September 2013, consisting of nine separate injection events
of Modified Fenton’s Reagent.

ou2

OU2 is directly north of OU1 and is separated by Sand Creek. The ROD for OU2 was signed in June 1991.
Two distinct groundwater plumes consisting of TCE and PCE were targeted for remediation. The major
components of the remedy for OU2 included:

Extraction of contaminated groundwater within the plumes,
Treatment of groundwater by air stripping technology,
Re-injection of treated groundwater through injection wells, and
Monitoring of groundwater.

The following RAOs were established for OU2 groundwater:

e Prevent ingestion and inhalation of groundwater 1) with carcinogens in excess of remediation levels
identified in Table 2 and, 2) which presents a total carcinogenic risk range greater than 1x10 thru
1x10™.

e Restore the alluvial aquifer for COCs to levels specified in Table 2 and to levels which pose a total
carcinogenic risk of 1x10° thru 1x10.

e Prevent migration of contaminants in excess of levels specified in Table 2.

In 1994, new information indicated that the PCE plume had dispersed and no longer required active treatment.
An ESD for OU2 was signed in November 1994 that eliminated the requirement for active treatment.
Groundwater monitoring facilitated by an existing groundwater monitoring network is still required to be
conducted every two years. Figure 3 illustrates the groundwater monitoring network.

ous
The ROD for OU3 was signed in June 1991. Response actions for OU3 focused on reducing exposure
pathways for residents in OU2. The major components of the remedy for OU3 included:

e Identification of 15 private alluvial wells within OU2.

e September 1992, 14 eligible residences were connected to SACWSD water distribution system.

e September 2008, a letter was sent to the remaining residence as notification of groundwater
contamination (this resident refused to be connected to SACWSD).

e ICs are currently in place to prevent installation of new groundwater wells within OU2.



ou4

The ROD for OU4 was signed in December 1992. OU4 response actions address SACWSD potable water
supply wells 18, 21 and 47. These wells draw water from the alluvial aquifer within and north of OU2 and
distribute water to residents connected to SACWSD, Figure 4. Based on observed contaminant
concentrations below Maximum Contaminant Levels (MCLs), a No-Action ROD was signed in September
1999. The three wells are scheduled for continued monitoring by SACWSD.

Clean-up Standards

Acceptable groundwater remediation levels and soil remediation levels as determined by chemical specific
ARARs are presented in Table 2.

Table 2: Remediation Levels

Contaminant of Concern - Groundwater Remediation Level (ug/L) Operable Unit
1,1-dichloroethylene (1,1-DCE) <5.0 Ooul1/0u2
cis-1,2-dichloroethylene (1,2-DCE) <7.0 oul1/0u2
1,1,1-trichloroethane (1,1,1-TCA) <200 Ooul1/0u2
Trichloroethylene (TCE) <5.0 Oou1/0uU2
Tetrachloroethylene (PCE) <5.0 ou1/0u2
Methylene chloride (MC) <10.0 ou1l/0u2
Carbon tetrachloride (CT) <5.0 ou1l/0u2
Vinyl chloride (VC) <2.0 ou1l/0u2
Benzene® <5.0 ou2

Contaminant of Concern - Soil Remediation Level (ppm) Operable Unit
1,1-dichloroethylene (1,1-DCE) <0.105 (010))1
cis-1,2-dichloroethylene (1,2-DCE) <0.090 Ooul
1,1,1-trichloroethane (1,1,1-TCA) <4.400 Oul
Trichloroethylene (TCE) <0.115 OUl
Tetrachloroethylene (PCE) <0.150 Ooul1
Methylene chloride (MC) <0.140 Ooul1

Status of Implementation

Following the completion of the remedial investigation in 1991, RODs were signed for OU1, OU2, OU3 and
Ou4.

OUT1 has undergone a number of remedial actions that include source area treatment of the contaminated
groundwater with two air stripping towers and soil vapor extraction and air stripping for treatment of
contaminated soils from October 1998 to March 2007. A June 2007 ESD, permitted the decommissioning of
the soil vapor extraction/air sparge system and the remedy was changed to in-situ remediation of
groundwater by chemical injection. Between May 2006 and September 2013 nine separate injection events
of Modified Fenton’s Reagent were completed to address VOC contamination. In 2012, the WQCC
established a groundwater standard for emerging contaminant 1,4-D of 0.35pg/L. CDPHE decided to
discontinue remedial injections in 2014 to conduct groundwater sampling to reassess the extent of the VOCs
and the in-situ remedy.
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OU2 was initially scheduled for a remedial action that included pumping and treating the groundwater,
however, new information in 1994 indicated the contaminants had dispersed and that active treatment was
no longer needed. A 1994 ESD removed active treatment components from the OU2 remedy. The other
components of the OU2 remedy were unchanged. Groundwater monitoring is required every two years.

As a part of OU3 remedial action, 14 of 15 domestic groundwater wells within OU2 have been
decommissioned and those properties have been connected to SACWSD water distribution network. The
remaining property owner has been notified about the groundwater contamination in the area.

A ROD was signed for OU4 in 1992. A ROD Amendment was signed for OU4 in 1999 changing the remedy
to no action. SACWSD potable water supply wells 18, 21 and 47 are scheduled for continued monitoring by
SACWSD.

SACWSD provides ICs through its authority to establish/enforce use of groundwater within the district that
includes OUI and OU2. SACWSD has established restrictions on the installation and use of groundwater
wells for the alluvial aquifer. Furthermore, the State Engineer’s Office of the Department of Natural
Resources has established informational ICs that notify well applicants of the groundwater contamination
associated with the CSC property.

I11. PROGRESS SINCE THE LAST REVIEW

This section includes the protectiveness determinations and statements from the last five-year review as
well as the recommendations from the last five-year review and the current status of those
recommendations (EPA, 2012).

Table 3: Protectiveness Determinations/Statements from the 2012 FYR

Protectiveness Protectiveness Statement
OuU # L
Determination
1 Protective OU1 is currently protective of human health and the environment.
2 Protective OU2 is currently protective of human health and the environment.
3 Protective OU3 is currently protective of human health and the environment.
4 Protective OU4 is currently protective of human health and the environment.
Because the remedies at all OUs are protective or protective in the
Sitewide | Short-term Protective short term, the site is currently protective of human health and the
environment.




Table 4: Status of Recommendations from the 2012 FYR

ou Current Current Completion
4 Issue Recommendations Status Implementation Date (if
Status Description applicable
1&2 VOC levels Additional ISCO Implementation is Injections have
remain above injections should be Considered but | currently suspended not been
remediation conducted in the vicinity | not implemented to review the resumed.
levels in source | of TMW-7/TMW-12 until effectiveness of
area VOC levels decrease to ISCO injections. ISCO
groundwater. remediation levels or injections
reach a steady state.
Current sampling June 2013
programs for OU1/0U2 Sept. 2013
should continue to
monitor the performance ISCO
and impacts of the ISCO Suspension
injections. 2014
1&2 1,4-D is Evaluate the presence of Groundwater has Sampling
considered an 1,4-D in groundwater and, been sampled and dates:
“emerging if present, determine Completed analyzed for 1,4-D.
contaminant” whether it should be The contaminant has 8/29/2012
and may be added to the analytical been detected and the
present in suite for monitoring. nature and extent of 6/10/2013
groundwater at contamination has
the site. The been evaluated. 6/3/2014
contaminant is 1,4-D has been
currently not in added to the 4/22/2015

the analytical
suite for
Monitoring.

analytical suite for

monitoring.

IV. FIVE-YEAR REVIEW PROCESS

Community Notification, Involvement & Interviews

A public notice was published on June 15, 2017 by a press release titled Colorado Department of Public
Health and Environment U.S. Environmental Protection Agency, Region 8 Announces Five-Year-Review
Chemical Sales Company, Denver, Adams County, Colorado. Within this announcement, EPA and CDPHE
invited community participation in the five-year review process. The results of the review and the report
will be made available at the CDPHE Hazardous Materials Management Records Center located at 4300
Cherry Creek South Drive, Denver, CO 80246, or online at

https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?1d=0800866.

During the FYR process, an interview was conducted to document any perceived problems or successes
with the remedies that have been implemented to date. The results of this interview are summarized

below.

Jen Rutter, Senior Environmental Analyst at Adams County, was interviewed in support of the Chemical
Sales Company Superfund site FYR process. Although Ms. Rutter acknowledged to knowing very little
about the site, she attributed much of this to having not received any complaints or inquiries about it. She
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recommended regular updates, perhaps twice a year, in an electronic newsletter format to keep people
informed about known and emergent contaminants. She expressed concern about the potential health
implications for communities in the path of groundwater contamination coming from the site. Ms. Rutter
also expressed concern for SACWSD and Commerce City in the event this issue becomes a frequent topic
of discussion throughout the community.

Data Review

ou1l

For analysis purposes, OU1 is divided into two areas, the source area and the plume area. The division
between these areas is approximately East 48™ Avenue that trends east-west. Thearea south of 48" Ave. is
considered the source area and the area north of 48" is the plume area. Furthermore, data for PCE and
TCE are presented herein, as they are the COCs that occur in highest concentration in both areas. Other COCs
are degradation daughter products of these two constituents. A table detailing the full analytical results for
all COCs is provided in Appendix C.

A summary of analytical results is presented in Table 5. Sampling events from August 2012 (ISOTEC,
2012), June 2013 (ISOTEC, 2013), June 2014 (ISOTEC, 2014) and April 2015 (ISOTEC, 2015) all
indicate the presence of COCs within groundwater at concentrations exceeding remediation levels and
1,4-D in groundwater exceeding the Colorado Groundwater Standard. A visual representation of the
estimated April 2015 plume extent for TCE, PCE and 1,4-D are provided in Figures 5, 6 and 7,
respectively. Consistent with the pervious FYR, Figure 5 and Figure 6 show that TCE and PCE have
crossed Sand Creek and are migrating in a northerly direction. Figure 7 shows that 1,4-D has migrated
ahead of TCE and PCE in the same northerly direction beyond the extent of OU2.

ISCO injections have had varying success in treating COCs. Bench scale treatability studies had shown
that Modified Fenton’s Reagent is very effective in treating TCE, PCE and 1,4-D. However, concentration
assessment of COCs and 1,4-D between injection events was inconclusive and did not present a strong
trend. ISCO injections were suspended in 2014 to reassess the extent of VOCs in groundwater and
investigate the nature and extent of 1,4-D.

To provide statistical interpretation of the data and gain a better understanding of ISCO effectiveness,
EPA’s groundwater statistics tool (EPA, 2014) was used to evaluate COC concentration trends on a well-
by-well basis. The tool evaluates a single COC at a single well. At a minimum, four data points are
required to complete trend analysis. To evaluate the effectiveness of remedial techniques, time dependent
trend lines have been established for wells that meet data requirements. A summary of the trend analysis is
provided in Table 6.

Analytical results in Table 5 and trend analysis summarized in Table 6 indicate that ISCO appears to
have been effective/successful in reducing overall TCE contamination within the source area. Statistical
analysis of the source area identified eight wells with decreasing concentrations and four wells with
increasing trends. There was insufficient data to carryout statistical analysis of the plume area, however,
inspection of the available data indicates four wells with decreasing concentrations and two wells with
increasing. Overall, the data suggests ISCO has been moderately effective in treating TCE. The estimated
extent, as of April 2015, of the TCE contaminant plume is presented in Figure 5.

Analytical results in Table 5 and trend analysis summarized in Table 6 indicate PCE concentrations have
significantly decreased in the source area as a result of ISCO remediation. Within the source area, there are
11 wells with statistically significant decreasing concentrations and two wells with increasing trends.
Assessment of the plume area data offers mixed results for PCE. Three wells have decreasing and three
wells have increasing concentrations. Overall, the data suggest ISCO has been an effective tool in reducing
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PCE concentration within the source area. The estimated extent, as of April 2015, of the PCE contaminant
plume is presented in Figure 6.

It is difficult to determine the effect of ISCO on 1,4-D within OU1. The majority of the wells provided
insufficient data to carryout statistical analysis. Two wells (LSS-MW-13 and LSS-MW-14) have enough
data to conduct statistical analysis. These two source area wells indicate a statistically significant decrease
in 1,4-D concentration with time. Visual inspection of the remaining well data indicate the source area
contains nine wells with concentration decrease and six wells with concentration increase. The plume area
provides a more revealing story. One well showed a concentration decrease while seven wells showed
concentration increase. This is likely due to the ability of 1,4-D to migrate faster than COCs. The rapid
migration of 1,4 D ahead of other contaminants likely occurs due to its weak sorption to soil particles. 1,4-
D is difficult to treat due to its miscibility in groundwater. According to the trend analysis, source area
concentrations appear to be slightly decreasing while the plume area concentrations are increasing.
Overall, source area ISCO injections appear to be marginally effective to ineffective in treating 1,4-D. The
estimated extent, as of April 2015, of the 1,4-D contaminant plume is presented in Figure 7, which also
presents SACWSD raw water supply wells.

Appendix D includes trend analysis results for individual wells within OU1 that meet data requirements. A
summary of trend analysis results is presented in Table 6.

Analytical assessment of soil was not conducted during the data period for this FYR. It is recommended
that soil samples be collected to evaluate the presence of COCs and compare concentrations to soil
remediation levels.



Table 5: OU1 Analytical Results Summary 2012-2015

Well ID | Area TCE PCE 1,4-D
Date Aug. June June Apr. Aug. June June Apr. Aug. June June Apr.
2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015
Standard (pg/L) <5.0 <50 <0.35
TMW-1 | Source | 470 | 500 | 450 240 | 2000 | 2200 | 590 620 ; 3500 | 1500 | 2100
TMW-2 | Source | 88 40 | 170 45 370 620 | 480 68 ; 460 | 390 | 530
TMW-3 | Source | 50 36 17 16 250 230 76 57 ; 200 | 150 | 140
TMW-4 | Source | 91 110 | 110 100 | 460 940 | 980 220 - 96 180 | 210
TMW-5 | Source | 690 | 200 | 190 390 | 3400 | 2300 | 390 1200 ; 360 | 360 | 540
TMW-6 | Source | 330 | 250 | 160 110 | 1800 | 3000 | 2200 300 ; 240 | 180 | 160
TMW-7 | Source | 1100 | 450 | 140 100 | 6100 | 2100 | 5700 | 3100 ; 95 670 | 540
TMW-8 | Source | 12 ND 46 43 160 260 | 120 33 ; 18 3.9 12
TMW-9 | Source | 25 41 29 22 880 940 | 420 290 ; 14 12 14
TMW-11 | Source | 260 | 390 | 490 340 | 1300 | 1400 | 1400 | 1000 ; 1400 | 840 | 550
TMW-12 | Source | 57 770 | 110 980 | 1400 | 2600 | 2800 | 7000 ; 67 240 | 210
LSS#W‘ Source | - 640 | 610 - - 400 | 420 - - ok 08 ;
LSSilz/lW— Source | - 160 | 110 130 ; 180 | 150 160 - 30 27 28
Lssilfw‘ Source | 200 | 460 65 120 | 1400 | 2000 | 330 520 21 160 6 38
LSS;TW‘ Source | 14 29 33 32 94 400 | 300 330 | 180 120 | 110 | 130
CDl\g'P Z- | Source | 110 100 | 150 - - 560 | 630 - 77 30 39 ;
CDM-
St plume ; 17 19 ; ; 24 22 ; ; 13 14 ;
CDM-
MW-34- | Plume ; ND | ND ND ; ND | ND ND ; ND | 037 | 036
1A
CDM-
MW-34- | Plume ; 130 ; 96 ; 12 ; 15 ; 43 ; 78
1B
CDM-
MW-34- | Plume ; 13 ND 8.8 ; ND 20 ND ; 48 62 | ND
Ic
CDI\g‘PZ‘ Plume ; 12 ND ND i 24 ND ND ; ND | 046 | 45
FIT-;\/IW- Plume R ND 12 - - ND 18 = - 11 9.4 =
Lsgb“ﬁw' Plume ; 8.2 75 71 ; 18 12 15 - 10 12 12
Ls%\éw' Plume ; 13 11 12 - 15 11 17 ; 11 12 12
Lsi'zl\éw' Plume ; 6.4 24 18 ; 12 31 37 - 2.8 3.8 1

ND - Non-detect
— Sample not collected
BOLD indicates exceedance of Remediation Level
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Table 6: OU1 Trend Analysis

Well Area CocC Trend Comment
1,4-D - Insufficient data
TMW-1 Source TCE -0.230 Statistical decreasing trend of concentration with time
PCE -1.80 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-2 Source TCE -0.032 Statistical decreasing trend of concentration with time
PCE -0.035 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-3 Source TCE -0.037 Statistical decreasing trend of concentration with time
PCE -0.227 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
T™MW-4 Source TCE 0.007 Trend expresses increasing concentration
PCE -0.226 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-5 Source TCE -0.264 Statistical decreasing trend of concentration with time
PCE -2.611 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-6 Source TCE -0.229 Statistical decreasing trend of concentration with time
PCE -1.688 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-7 Source TCE Negative* Negative concentrations are predicted by linear regression
PCE -1.495 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-8 Source TCE - Insufficient data
PCE -0.165 Statistical decreasing trend of concentration with time
Source 1,4-D - Insufficient data
TMW-9 TCE -0.007 Stat?st?cal decreas%ng trend of concentration w?th t%me
PCE -0.715 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-11 Source TCE 0.101 Trend expresses increasing concentration
PCE -0.281 Statistical decreasing trend of concentration with time
1,4-D - Insufficient data
TMW-12 Source TCE 0.620 Trend expresses increasing concentration
PCE 5.216 Trend expresses increasing concentration
1,4-D -0.038 Statistical decreasing trend of concentration with time
LSS-MW-13 Source TCE -0.209 Statistical decreasing trend of concentration with time
PCE -1.369 Statistical decreasing trend of concentration with time
1,4-D -0.047 Statistical decreasing trend of concentration with time
LSS-MW-14 Source TCE 0.017 Trend expresses increasing concentration
PCE 0.176 Trend expresses increasing concentration
14D 11 insufﬁcient Data requirements have not been established to evaluate
’ 2 decreasing trends for 1,4-D.
TCE 8 decreasing In general, the number of negative trending wellsis
Totals Source 4 increasing greater than the number of positive trending.
PCE 11decreasing In general, the number of negative trending wellsis

2 increasing

greater than the number of positive trending.

* Trend calculations cannot be performed because negative concentrations are predicted by linear regression (Steep trend in

data).
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ou2

Groundwater monitoring for OU2 occurred in September 2012 (CDPHE, 2012b). Samples were collected
from eight wells throughout the area. A summary of the analytical results is presented in Table 7.
Concentrations of TCE and PCE in well FIT-IM-WP-02 were elevated. FIT-IM-WP-02 is located near
OU1 on the north side of Sand Creek, refer to Figure 3. This is the only well in OU2 with reported
concentrations of TCE and PCE above remediation levels. All other monitoring locations reported non-
detects or detections below groundwater remediation levels. 1,4-D analysis was not included in the
analytical suite for this groundwater monitoring event.

Due to the absence of more recent data, data analysis for OU2 was based on data collected in 2011.
There is a general decline in TCE and PCE concentrations within OU2, with the exception of monitoring
well FIT-IM-WP-02. This is the only location where TCE and PCE remain above the groundwater
remediation level and expresses increasing concentration. Figure 5 and Figure 6 show TCE and PCE
plumes within the southern portion of OU2.

Figure 3 not only presents the groundwater monitoring wells for OU2, but also illustrates the location of
SACWSD shallow alluvial aquifer raw water supply wells. Furthermore, Figure 7 illustrates the
approximate April 2015 extent 1,4-D groundwater contamination with reference to SACWSD raw water
supply wells.

Table 7: OU2 Analytical Results Summary September 2012

Well ID Benzene | 1,1-DCA | 1,1-DCE | 12-DCE | 1,1,1-TCA | TCE PCE | VC
Standard (pg/L) <5.0 <50 | <70 <70 <200 <5.0 <50 | <50
CMW-05 - - - - - 4917 | 8441 | -
CME-06 - - - ; ; - ; -
CMW-17 - - - - - - - -
CDM-198-605 - - - - - Q212 | 5233 | -
CDM-198-614 - - - - - - 0.94 -
FIT-IM-WP-01 - - - ; - - 3.4 -
FIT-IM-WP-02 - 3.3 2.0 45 - (6.0)85 | (11)15 -
FIT-IM-WP-03 - 1.9 - - - 0.57 - -

- Indicates non-detect

(##) indicates 2011 concentration
BOLD indicates exceedance of Remediation Level

O] UK}

OU3 addresses residential exposure to contaminated groundwater and has the same boundaries as OU?2.
ICs are in place to reduce the risk of residential exposure to COCs. SACWSD has established restrictions
on the installation and use of groundwater wells for the alluvial aquifer. Furthermore, the Division of Water
Resources maintains a notification process for well applications within the contaminated groundwater
plumes (OU1 and OU2) associated with the Chemical Sales Superfund site (DWR, 2009). The notice
specifies that the applicant should contact the EPA or CDPHE for information regarding groundwater
quality. The Colorado Decision Support System EPA Notification Area map is presented along with the
notification letter in Appendix E.

12



ou4

SACWSD provided shallow alluvial raw water supply well data for OU4 that includes wells 18, 21 and
47. This data is comprised of monthly sampling for VOCs and 1,4-D from 2012 through 2016. The data
revealed that TCE and PCE were not detected in Wells 18, 21 and 47 above groundwater remediation
levels. However, 1,4-D has been observed above the Colorado Groundwater Standard in Wells 18 and 47.
A summary of the analytical results is presented in Table 8. Trend analysis using EPA’s groundwater
statistics tool was conducted on all three wells. A summary of the statistical analysis is in Table 9 and
described below.

Well 18 demonstrates an increasing trend in 1,4-D concentration that is above the groundwater standard.
Well 21 demonstrates a decreasing trend where every concentration observation has been below the
groundwater standard. Well 47 demonstrates decreasing concentration of 1,4-D. Only recently (October
2016) has the concentration of 1,4-D been observed below the groundwater standard within Well 47.

As mentioned in the data review for OU2, Figure 3 illustrates the location of SACWSD shallow alluvial
aquifer raw water supply wells. Furthermore, Figure 7 presents the approximate April 2015 extent 1,4-
dioxane groundwater contamination with reference to SACWSD raw water supply wells.

Table 8: OU4 1,4-D Analytical Results Summary

Date 1,4-dioxane
SACWSD Raw Water Well Well 18 | Well 21 | Well 47
Groundwater Standard (pg/L) 0.35
Jun-12 0.57 0.16 0.45
Dec-12 1.00 0.17 0.74
Feb-13 0.96 0.20 0.54
Apr-13 0.89 0.23 0.39
Aug-13 0.79 - 0.49
Oct-13 0.98 0.07 0.45
Mar-14 0.81 0.13 0.33
Apr-14 0.87 0.18 0.33
Jun-14 0.70 0.12 0.22
Aug-14 0.76 0.11 0.29
Jun-15 0.92 0.09 0.67
Aug-15 0.63 0.10 0.44
Oct-15 1.04 0.11 -
Dec-15 0.72 - -
Apr-16 1.22 - -
Jun-16 0.96 - -
Sep-16 1.50 - -
Oct-16 2.15 0.08 0.18
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Table 9: OU4 Trend Analysis June 2012 - October 2016

Well Area cocC Trend Comment
Potable Increasing trend. All data (June 2012 — October 2016) are
Well 18 well 1,4-D 0.00038 above groundwater standard of 0.35ug/L.
Potable Decreasing trend. All data (June 2012 — October 2016) are
Well 21 well 1,4-D -5.370E° below groundwater standard of 0.35pug/L.
Potable Decreasing trend. Since August 2016, concentrations
Well 47 well 1,4-D -0.00020 have been below groundwater standard of 0.35pg/L.
The rate of increasing concentration in well 18 is greater
Totals Potable 14D 2 decreasing |  than the rate of decreasing concentration for well 21 and
wells i 1 increasing 47. In addition, all of the observations from Well 18 are
above the groundwater standard.

To further address the presence of 1,4-D with respect to OU4, risk calculations were conducted by an EPA
Toxicologist for Wells 18, 21 and 47 (EPA, 2017). This calculation utilized monitoring data from June
2012 through October 2016to establish 95 percent upper confidence limits (UCL) for this time period. A
summary of these results are presented in Table 10 along with 95 percent UCL risk results. 1,4-D 95
percent UCL concentrations reveal that well 18 exceeds the EPA regional screening level (RSL) for
residential tap water, while wells 21 and 47 are under this limit. However, well 18 is a raw water supply
well that is pumped to the Klein Water Treatment Facility.

1,4-D risk results from wells 18, 21 and 47 are within the Superfund Risk range of 1x10° to 1x10*. The
EPA RSL of 0.46 pg/L for 1,4-D in tap water is an advisory level and is not an enforceable cleanup
standard, however it provides a useful gauge to evaluate potential unacceptable exposures.

As mentioned, supply well 18 contains 1,4-D concentrations above the EPA RSL. Water from well 18 is
pumped to the Klein Water Treatment Facility. After treatment, this water is distributed to supply
reservoirs 1, 2, 3, 5,9, and 10. Furthermore, reservoirs 6, 7 and 8 receive well 18 water indirectly from
distribution water that is added to dilute fluoride levels in deeper, non-alluvial, supply wells that fill these
reservoirs. Reservoir 4 receives water from supply wells 21, 47 and 88.

Since water from well 18 is distributed to 9 of the 10 supply reservoirs for SACWSD, 95 percent UCL
concentration and risk calculations were conducted on all 10 reservoirs. SACWSD supplied 1,4-D data
from all 10 reservoirs from May 2013 through December 2016, that was used to conduct EPA UCL
calculations. A summary of the concentrations and risk is presented against EPA RSL and Superfund Risk
range for 1,4-D in Table 11. This table shows that all of the supply reservoirs exceed the EPA RSL of
0.46ng/L for residential tap water, but are within the Superfund risk range.

A memorandum from the EPA containing risk calculations for 1,4-D is included in Appendix E.
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Table 10: OU4 1,4-D Raw Water Su;

ply Risk June 2012 - October 2016

95% UCL REP% R?_LI 95% Suserfund
. i esiaentia upertun
Well | Reservoir| Concentration | 2 er | USh | RiskRange | Comment
(Lg/L)
Concentration exceeds
well | 233 1.0E® SPA o gioLnal 1 f
[ % . - creening Level for

18 6, 7i g 9 1.05 0.46 2.29E 1.0E* residentifl tap water, but
is within
Superfund risk range.
Concentration is less

] than EPA lregi?nal
Well 1.0E® — screening level,

21 4 0.14 0.46 NC 1.0E* thereforeg risk
calculations are not
conducted.
Concentration is less

Well | 0 than EPA lregi?nal
e . - screening level,

47 4 0.458 0.46 NC 1.0E* thereforeg risk
calculations are not
conducted.

Table 11: Treated Water Reservoirs 1,4-D Risk May 2013 - December 2016

Reservoir 95% L_JCL EPA RSL Residential Tap 95°/<_> UCL | Superfund Risk

Concentration (ug/L) Water (ug/L) Risk Range

1 2.455 0.46 5.35E° 1.0E®—1.0E*
2 1.76 0.46 3.83E° 1.0E®—1.0E*
3 1.556 0.46 3.39E*° 1.0E®—1.0E*
4 1.085 0.46 2.35E° 1.0E®—1.0E*
5 1.834 0.46 4.00E* 1.0E®—1.0E*
6 1.138 0.46 2.48E*° 1.0E®—1.0E*
7 0.82 0.46 1.79E*° 1.0E®—1.0E*
8 0.561 0.46 1.22E*® 1.0E®—1.0E*
9 2.085 0.46 4.54E° 1.0E°—1.0E*
10 2.222 0.46 4.84E° 1.0E®—1.0E*

Groundwater RAOs are presented in Section II. In general, ICs for OU1, OU2 and OU3 reduce risk from
ingestion and inhalation exposure pathways to within the acceptable risk range (Table 2). Since ISCO
injections were suspended for 2014, there are currently no controls or operating remedies in place (except
natural attenuation) to reduce COC concentrations. A point of compliance was not established for the site
and contaminants have migrated from the source area. The previous remedies along with the most recent
remedy (ISCO injection) do not have a mechanism, other than reducing COC concentrations, to protect
uncontaminated groundwater for current and future use.

The previous remedies have not addressed contaminant migration from the source area. Contaminant
migration and protection of uncontaminated groundwater for current and future use is an established RAO
for OU1 and OU?2 that is potentially not being achieved.
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Considering the maximum concentration of TCE (980 pg/L) and PCE (7,000 pg/L) in the source area of
OU1, achievement of remediation levels of Sug/L for these constituents will either take a very long time or
is impracticable under the current remedy.

Colorado Groundwater Standards that existed at the time of the RODs for this site are identified as ARARs
for OU1 and OU2. As previously mentioned, the WQCC established a Colorado Groundwater Standard for
emerging contaminant 1,4-D of 0.35 ug/L in 2012. Results from sampling conducted since the last FYR
show exceedances of the 1,4-D State groundwater standard throughout the site. It is recommended that EPA
and the State consider 1,4-D as a COC, establish a cleanup level for 1,4-D, and, if necessary, consider and
analyze remedial alternatives to address 1,4-D at this site.

Site Inspection

An inspection of the site was conducted on March 16th 2017. In attendance were Ross Davis, Fonda
Apostolopoulos and Kyle Sandor — CDPHE. The purpose of the inspection was to assess protectiveness of
the remedy, in particular observing site access, source area conditions and groundwater monitoring well
network viability.

David Bird is the Plant Manager at Acme Manufacturing Company and the point of contact for property
access. David grants access to the property and notifies CDPHE of any activity within the OU1 source
area. The source area is accessed through a locked gate located on the Acme property. Source area
groundwater monitoring wells are located on an undeveloped portion of the property. Inspection of the
wells confirmed that the monitor wells have not been damaged and are viable for future sampling.

OUI plume area wells were also inspected. Since the last FYR, a number of wells have been damaged and
are no longer available for groundwater sample collection. CDM-4 is a flush mounted well that could not
be located. The well may have been buried under asphalt during roadwork near the well. Wells CDM-MW-
34-1A, CDM-MW-34-1B and CDM-MW-34-1C were damaged by flooding events associated with Sand
Creek. These wells were determined to be unusable for future groundwater monitoring. Continued
groundwater data collection associated with these damaged wells is not an issue due to the location of
newly installed wells. 17 newly installed plume area wells were also inspected. These wells are intact and
scheduled for dedicated pump installation for long-term monitoring.

V. TECHNICAL ASSESSMENT
QUESTION A: Is the remedy functioning as intended by the RODs?

Question A Summary:

No, the remedy is not functioning as intended by the ROD. The selected remedy addresses groundwater
contamination in OU1. Remedial techniques have changed throughout the project lifecycle. The most recent
technique utilized ISCO of VOCs to address groundwater contamination. Remediation levels have not been
achieved.

Remedial Action Performance

Performance of remedial action indicates progress toward achievement of groundwater
remediation levels. The majority of wells within the source area demonstrate a statistically
decreasing trend for TCE (8 of 12 well decreasing) and PCE (11 of 13 wells decreasing)
concentrations. Lack of data availability limited statistical analysis for the plume area.
Preliminary evaluation indicates that several wells show a decreasing concentration trend for
TCE (4 of 6 wells decreasing) and PCE (3 of 6 wells decreasing).
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1,4-D is not a COC in the ROD. However, data indicates that ISCO weakly affects 1,4-D.
Furthermore, 1,4-D is migrating down gradient at a faster rate than TCE and PCE due to its
miscibility in groundwater.

The RAO for OU1 that states “protect uncontaminated groundwater for current and future use by
preventing migration of contaminants in excess of remediation levels” is potentially not being
meet. Groundwater with contaminants in excess of remediation levels has historically and is
currently migrating. It is for this reason the remedy is evaluated not to be functioning as intended
in the decision document.

System Operations

ISCO injections were suspended in 2014 to evaluate its effectiveness in treating VOCs, as well
as, investigate the presence of 1,4-D. ISCO injections have not resumed.

Institutional Controls

ICs are maintained within OU1 to reduce site personnel’s risk of exposure to COCs. SACWSD
has established restrictions on the installation and use of groundwater wells for the alluvial
aquifer within OU1 and OU2. Furthermore, the Division of Water Resources maintains a
notification process to inform groundwater well permit applicants of potential groundwater
contamination within the OU1 and OU2.

QUESTION B: Are the exposure assumptions, toxicity data and cleanup levels, and RAOs used at the
time of the remedy selection still valid?

Question B Summary:

No, exposure assumptions, toxicity data, cleanup levels and RAOs established at the time of remedy selection
require updating. Currently exposure assumptions and toxicity data for 1,4-D are not established in a ROD.
Colorado Groundwater Standards are referenced as a chemical specific ARAR for OU1 & OU2.

RAOs also require attention, specifically the requirement for prevention of contaminant migration.
Prevention of contaminant migration above remediation levels is likely to be unachievable until
concentrations in the source area are below remediation levels.

Exposure Assumptions and Toxicity Data

Exposure assumptions for on-site personnel are still valid and ICs are in place to prevent
ingestion and inhalation of groundwater within OU1, OU2, & OU3. However, down gradient
users, OU4 - SACWSD, and residential areas provide potential exposure pathways to 1,4-D
that are not addressed by the present ICs. Risk based calculations for 1,4-D indicate that
SACWSD raw water supply wells contain concentrations of 1,4-D within the acceptable risk
range established by CERCLA. However, the concentration of 1,4-D at the raw water supply
wells is above the Colorado Groundwater Standard as well as the EPA RSL for residential tap
water.
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Remedial Action Objectives

The protection of uncontaminated groundwater for current and future use by preventing migration
of contaminants in excess of remediation levels is an RAO in the ROD for OU1. There is data from
2011 & 2012 to suggest that source area remediation is not meeting this RAO. Groundwater with
COC concentrations above remediation levels may be migrating beyond OU1.

Expected Progress Toward Meeting RAOs

TCE and PCE are trending towards achievement of remediation levels. However, in the OU1
source area, it may be technically impracticable to achieve remediation goals for TCE and PCE.

QUESTION C: Has any other information come to light that could call into question the protectiveness of

the remedy?

Question C Summary:

No, there is no additional information that has come to light that could call into question the protectiveness

of the remedy.

VI. ISSUES/RECOMMENDATIONS

Issues and Recommendations ldentified in the Five-Year Review:

OU(s): oul

Issue Category: Remedy Performance

Issue: VOCs are present in groundwater but no active remediation is occurring.

Recommendation: Additional ISCO injections should be conducted in the vicinity of
TMW-7/TMW-12 until VOC levels decrease to remediation levels or reach a steady
State. Current sampling programs for OU1/0OU2 should continue to monitor the
performance and impacts of the ISCO injections.

Affect Current Affect Future Party Oversight Party | Milestone Date
Protectiveness Protectiveness Responsible

Yes Yes EPA/State EPA/State 5/1/2018

OU(s): ou1 Issue Category: Remedy Performance

Issue: VOCs may be migrating in excess of remediation levels.

Recommendation: Reestablish monitoring within OU2 to confirm whether migration
of COCs from OU1 in excess of remediation levels is occurring.

Affect Current Affect Future Party Oversight Party | Milestone Date
Protectiveness Protectiveness Responsible
Yes Yes State EPA 5/1/2018
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OU(s): OUL,
OuU2, OU4

Issue Category: Remedy Performance

Issue: 1,4-dioxane is not currently a contaminant of concern.

Recommendation: Include 1,4-D as a COC, establish a remediation level, and, if
determined necessary, analyze potential remedial alternatives to address 1,4-D.

Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible

Yes Yes State EPA 5/1/2018

OU(s): OU1 Issue Category: Remedy Performance

Issue: Recent soil sampling has not been completed.

Recommendation: Soil samples be collected to evaluate the presence of COCs and
compare concentrations to soil remediation levels

Affect Current
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Party

Milestone Date

Yes

Yes

State

EPA

5/1/2018

VII. PROTECTIVENESS STATEMENT

Protectiveness

Operable Unit:1 Protectiveness Determination:
Short-term Protective

Protectiveness Statement: The remedy at OU1 protects human health and the environment because institutional
controls are in place to prohibit the use of groundwater within OU1. However, in order for the remedy to be
protective in the long-term, potential migration of contaminants above remediation levels needs to be determined.

Operable Unit:2

Protectiveness Determination:
Short-term Protective

Protectiveness Statement: The remedy at OU2 protects human health and the environment because institutional
controls are in place to prohibit the use of groundwater within OU2. However, in order for the remedy to be
protective in the long-term, potential migration of contaminants above remediation levels from OU1 needs to be
determined

Operable Unit:3

Protectiveness Determination:
Protective

Protectiveness Statement: The remedy at OU3 is protective of human health and the environment.

Planned Addendum Completion
Date:

Protectiveness Determination:
Protectiveness Deferred

Operable Unit:4

Protectiveness Statement: A protectiveness determination of the remedy at OU4 cannot be made at this time until
further information is obtained. Further information will be obtained by including 1,4-D as a COC, establishing a
remediation level, and, if determined necessary, analyzing potential remedial alternatives to address 1,4-D. It is
expected that these actions will take approximately 9 months to establish a preliminary remediation goal, at which
time a protectiveness determination will be made.
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Sitewide Protectiveness Statement

Protectiveness Determination: Planned Addendum
Protectiveness Deferred Completion Date:
May 1, 2018

Protectiveness Statement: The Sitewide protectiveness determination is deferred. This is because the protectiveness of
the remedy for OU4 is deferred. Further information will be obtained by including 1,4-D as a COC, establishing a
remediation level, and, if determined necessary, analyzing potential remedial alternatives to address 1,4-D. It is
expected that these actions will take approximately 9 months to establish a preliminary remediation goal, at which
time a protectiveness determination will be made.

VIII. NEXT REVIEW

The next five-year review report for the Chemical Sales Superfund site is required five years from the
completion date of this review.
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APPENDIX C - 2012 - 2015 Groundwater Analytical Results

8/29/2012 5/29/2013
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TMW-1 190 - 38 470 | 2000 - 6.4 - NS 150 35 28 500 | 2200 - 49 - | 3500
TMW-2 80 S 12 88 370 - - - NS 140 | 620 450
TMW-3 58 - 50 250 - - - NS 38 34 34 36 230 - - - | 200
TMW-4 100 12 22 91 460 - 3.1 - NS 100 13 22 110 | 940 - 49 - 96
TMW-5 260 49 77 690 | 3400 3.9J 13 - NS 57 - - 200 | 2300 - - - 360
TMW-6 100 3:2 99 330 | 1800 - - - NS 74 - 250 | 3000 - - - 240
TMW-7 410 43 1100 | 6100 Z.SJ 10 NS 190 - 42 450 | 2100 = - = a5
[TMW-8 6.1 - - 12 160 - - - NS - - 260 - - - 18
TMW-9 29 - - 25 880 - 1.7‘ - NS 28 - 41 940 - = - 14
TMW-10 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS |NS NS
TMW-11 150 27 38 260 | 1300 0.76' - - NS 220 - 28 390 | 1400 - - - | 1400
TMW-12 27 - 13 57 | 1400 - - - NS 250 - - 770 | 2600 - - - 67
LSS-MW-11 62 25 13 - - - - - NS 53 - - 640 | 400 - - - 22
LSS-MW-12 95 7.2 - - 100 - - - NS 91 88 160 | 180 - - = 30
LSS-MW-13 86 - 24 200 | 1400 1,3J 200| 21 230 - 460 | 2000 - - - 160
LSS-MW-14 13 - 6.8 14 94 - - = 180 31 = 29 400 - - - 120
CDM-PZ-5 10 460 - 110 | 1400 - - - 77 25 130 100 | 560 - - - 30
CDM-MW-4 NS NS NS NS NS NS NS NS NS 31 4 - 17 24 - - - s
CDM-MW-34-1A NS NS NS NS NS NS NS NS NS = = = = = = 2
CDM-MW-34-18B NS NS NS NS NS NS NS | NS NS 6 6.7 - 130 12 - - - 43
CDM-MW-34-1C NS NS NS NS NS NS NS | NS NS 33 19 - 13 - - - - 48
CDM-PZ-2 NS NS NS NS NS NS NS NS NS 44 33 = 12 24 - - - -
FIT-MW-5 NS NS NS NS NS NS NS NS NS = = - - - - - 11
LSS-MW-20A NS NS NS NS NS NS NS | NS NS 2.1 44 - 82 18 - - - 10
LSS-MW-20B NS NS NS NS NS NS NS NS NS 49 46 :LQ1 13 15 - - - 11
LSS-MW-22B NS NS NS NS NS NS NS | NS NS 18’ 12 6.4 12 - - - 28
"-" non-detect

1 Not a COC in the decision document

J Laboratory estimated value

NS = not sampled




6/3 - 6/4/2014 4/22 - 4/23/2015

@ [ ® g E g @ o E 5 g

5 5 g |§ (£ = =3 § 5 g [§ |£ sl ol

2| 2| 205 (% |8 (S| 2| 2| 22|25 B |8 2|
Well ID (= = c

$g| 8| ES(8 |2 |§%|.2|2[s.] %s|.¥gl BS|B (2 |8%|. 22| &~

58|58 s5|e (3|2 8|5%|8| 85| £8«58| 25| (B 2858|885

AR R IR b RS B R R e L L R S
nfdlgdasalrelsal3|SE[SIS3IaEdleESaFlEE|SEZE|5E(SIS
ug/L pe/L

TMW-1 250 49 450 | 590 - - - | 1500 95 16 240 | 620 - - - | 2100
TMW-2 130 - 170 | 480 - - -1 3% 56 74 7 45 68 - - 530
TMW-3 26 2.8 2.4 17 76 - - - 150 21 2.7 16 57 - - - 140
TMW-4 120 = 110 980 & = £ 180 120 22 17 100 | 220 = - 210
[TMW-5 100 - - 190 | 390 - - - | 360 160 - 25 390 | 1200 - - - 540
[TMW-6 - - - 160 | 2200 - - - 180 43 - 9.6 110 | 300 - - - 160
[TMW-7 79 a9 140 | 5700 - - - | 670 - - - 100 | 3100 - - - 540
TMW-8 3.2 - 46 120 - - - 3.9 - 26 = 43 33 = = = 12
[TMW-9 24 - - 29 420 - - - 12 20 - - 22 290 - - - 14
TMW-10 NS NS NS NS NS NS NS |NS|] NS - = - 11 10 - = - -
[TMW-11 350 - 490 | 1400 - - - | 840 200 - 24 340 | 1000 - - - 550
TMW-12 200 - 640 | 2800 - - - | 240 320 = 980 | 7000 - - - | 210
LSS-MW-11 43 6.6 610 420 - - & 0.8 NS NS NS NS NS NS NS |NS| NS
LSS-MW-12 86 59 - 110 150 - - - 27 8.7 b2 - 130 | 1e0 5 = - 28
LSS-MW-13 26 - - 65 330 - - - 6 58 = 120 | 520 - = - 38
LSS-MW-14 43 3.9 20 33 300 - 2.1 - 110 24 - 33 32 330 - - - 130
[CDM-PZ-5 34 130 - 150 | 630 - - - 39 NS NS NS NS NS NS NS |NS| NS
CDM-MW-4 3 34 - 19 22 - - - 14 NS NS NS NS NS NS NS |NS| NS
com-mw-3z-1a| - = - s 5 - | -1os7 = - - - = - | - |ioes
CDM-MW-34-1B NS NS NS NS NS NS NS |NS - 52 11 - 96 15 - = - 7.8
CDM-MW-34-1C 94 11 - 190 20 - - - 6.2 - 29 - 88 - - - - -
[COM-PZ-2 - - - - - - - - | 046 - - - - - - - 45
FIT-MW-5 28 29 - 12 18 - - - 94 NS NS NS NS NS NS NS |NS| NS
LSS-MW-20A 2.1 33 - 7.5 12 - - - 12 - 28 - 7.1 15 - - - 12
LSS-MW-208 3.2 34 - 11 11 - - - 12 2.6 34 - 12 17 - - - 12
LSS-MW-228 7 - 24 31 - - - 38 55 - - 138 37 - - - 11
"-" non-detect

1 Not a COC in the decision document

J Laboratory estimated value
NS = not sampled
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APPENDIX D - Inter Groundwater Well Trend Analysis

Groundwater Statistics Tool
UCL calculations and summary statistics for nonparametric data sets

e lane e Trend Line
O Unit {OU) 1
T of s = R e @  Detected Data m— Ordfinary Lezst Squares
JPE“f = = e up Level — — —Upper Confidence Band
Person i i Ross Davis 800
-~
700 Ty
Chemical of Concern TCE e et -
Name/Number TMW-1 im -
|Date Units. Date = 500 L J
[ ion Units pgil 2 400 *
B
E 300
[c Level 5% - *
|Number of results * s
|Number < cleanup level [\ 100
I.Neanypnhliiiwﬁu’splaﬂﬂ? Mo o -
Mean of concentration 420 8/29/2012 77203 6/4/2014 4/22/2015
Standard i of i 120 Date
|95% Upper Confidence Limit {UCL) B0 When is the
Method for calculating UCL Chebyshev UCL ‘concentration Mot applicable - slope is not
of 95% Upper Confidence Band 500 predicted to exceed statistically increasing
lvalue at final event the MCL?
[Trend i ‘Ordinary Least Squares Seed Used o
Cleanup level 5 Message: None.
Source of lewel MCL
Is the trend decreasing or statistically Yes
insi x

Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales =
Operating Unit (U] 3 Trend Line
Es i R i ati ®  Detected Datz — Orefinary Least Squares
Date of i S22017 4500 e Cleanup Leved = = =Upper Confidence Band
3 = = r——
— 4000 =
B L
Chemical of Concern PCE 3500 e
TMW-1 = 3000 “a
Date 2 gt .
ol H * L
T 2000 @
B5% § 1500
] E
5 1000
:D 500 - L ] »
1400 o = =
870 8/29/2042 T/17/2013 6/4/2014 4222015
2353 Date
2400 When is the
Student's t UCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
e the MCL?
Ordinary Least Sg L : None.
5
MCL
Yes




Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales -
Operating Unit (U] 3 Trend Line
Es i R diath # Detected Datz — Orinary Least Squares
Date of S22017 200 e Cleanup Leved = m = Upper Confidence Band
Person i i Ross Davis
350 N,
. Ea
Chemical of Concern TCE 300 - “ —— -
TMW-2 = e
D E 250
pall 5 200
4 L]
5% g o *
4 5 100
*
: 3
T 50 - L
110 o - =
B5 8/20f2012 7/17/2013 6/4/2014 4f22/2015
2353 Date
170 When is the
tucL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
— the MCL?
Ordinary Least Sq b : None.
5
MCL
Yes

Groundwater Statistics Too

UCL calculations and summary statistics for data sets that are normally distributed

|“E—U R i e Trend and UCL Lines
= = R e @ Detected Data —Theil-Sen
Date of = B2P01T i s Claanup Level == == Upper Confidence Band
Person i i Ross Davis .
100 1 ™ Lo -
Chemical of Concern PCE " -~ -
TMW-2 0 Y e il T
Date o
gl 2
& s
B5% 2 bt
4 -!Il ‘\
[¥]
[1] 200
No L
] T T
380
=30 8f29/2012 7f17/2013 Gfa/2014 4/22/2015
FECE Date
650 When is the
tucL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
= the MCL?
Theil-SenMann-Kendall Message: None.
5
MCL
Yes
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales =
I_ﬂ SR . Trend Line
E i R oiath ® Detected Data — Ordfinary Lezst Squares
Date of 22017 gp = Cleanup Level = = =Upper Confidence Band
Person i i Ross Davis
[Chemical of Concemn TCGE
TMW-3 =
Date E
pall H
E
£
Bl |
= 3
o
30 o 7 T
18 8252012 7/17/2013 6/4/2014 4/22/2015
2353 Date
48 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
e the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes
Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed
Site Name Chem Sal =
I_ﬂ TS i Trend Line
- = Remediat @ Detected Datz — Orifinary Least Squares
Date of - 22017 a5q = Cleanup Level = = =Upper Confidence Band
Person i i Ross Davis
[Chemical of Concemn PCE
TMW-3 =
Date E
pall H
E
£
Bl |
= 3
o
150 o = =
100 8/25/2012 7/17/2013 6/4/2014 4/22/2015
2353 Date
270 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
Y the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed

o fing Unit (OU) 1 ren ine
E i R oiath ® Detected Data — Ordfinary Lezst Squares
Date of = EI20201T 160 ———Cl=nup Lewe! = = = Upper Confidence Band
Person i i Ross Davis
[ 40 4 L
Cr ical of C: TCGE P e e e e ————
TMW-4 e L ] L ]
D E 100 » rY
pall 5 80
4
85% g =
4 5 40
= 3
20 -
Mo
100 o = T
a1 8252012 7/17/2013 6/4/2014 4/22/2015
2353 Date
110 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
s the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes
Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed
Site Name Chem Sales .
I_'ua ) 5 Trend Line
of Evaluation Remediation & Detected Data e Ordfinary Least Squares
Date of = EI2/201T e ] = = = Upper Confidence Band
I ing Sty Ropme] | L
- -
- -
PCE 2000 By Lo -
TMW-4 o Trmm—aa e
—-_———
Bl H
lli
= 1000 ®
05% § *
1 £
: S s00 g
No -»
850 o T T
370 8/29/2012 7/17/2013 6/4/2014 4/22/3015
2353 Date
1100 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
2110 the MCL?
‘Owrdinary Least Sq I : None.
5

MCL

Yes
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales =
I_ﬂ SR . Trend Line
E i R oiath ® Detected Data — Ordfinary Lezst Squares
Date of 202017 1500 ———Cie=nupLevel = = = Upper Confidence Band
Person i i Ross Davis
14200 ks
-
Chemical of Concem TGE EP N B
TMWN-5 = Sa Py
Date & 1000 e T
pall 5§ =00
i L ]
5% 5 o
- E < N'
0
= 200 - L ]
370 o - -
230 8252012 7/17/2013 6/4/2014 4/22/2015
2.353 Date
840 When is the
Student's t UCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
e the MCL?
Ordinary Least Sq [ : None.
5
MCL
Yes
Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed
Site Name Chem Sales =
I_ﬂ T = Trend Line
= = =) it ® Detected Datz — Orefinary Least Squares
Date of i S22 T 7000 Cleanup Leved = = = Upper Confidence Band
Person i i Ross Davis |
6000 M
!"" ical of Concen PCE S -
[Well Namemumber TMW-5 = 000 | A
|Date Units Date i P 1 Tl
[Cancentration Units wall E * ]
E 3000
& Level 25% 5 [
2000 -
|Humier of results 4 3 |
|Number < level 0 e *
Iﬂm anmy ial outliers present? Mo | »
Mean of concentration 1800 o - - =
Standard deviation of 1300 8252012 7/17/2013 6/4/2014 4f22/2015
Date
When is the
concentration Mot applicable - slope is not
predicted to exceed statistically increasing
the MCL?
Message: None.




Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

o fing Unit (OU) 1 ren ine
E i R oiath ® Detected Data — Ordfinary Lezst Squares
Date of EI20201T agg ———Cle=nup Lewe! = = = Upper Confidence Band
Person i i Ross Davis
350
[Chemical of Concern TCE 300
TMW-6 e
D ‘i 250
pall 5 200
4
B5% § 150
4 5 100
= 3
50 -
Mo
210 o - =
o7 8252012 7/17/2013 6/4/2014 4/22/2015
2353 Date
320 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
g the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes
Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed
Site Name Chem Sales .
|—_ ) 5 Trend Line
of Evaluation Remediation & Detected Dats e (refinary Least Squares
Date of = EI2/201T 7000 ——=Cle=nup Level = = = Upper Confidence Band
C ing 3oty Ross Davs [
6000 | ™
PCE Y i
TMW-6 = 3000 | LT =
Date g-mm L EPE S
Bl H
% 3000 - .
05% 5
g [ ]
2 E 2000 i\
4 1000 -
= +
1800 o = =
1100 8/29/2012 7/17/2013 6/4/2014 4/22/3015
2353 Date
2100 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
s the MCL?
‘Owrdinary Least Sq I : None.
5

MCL

Yes




Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales =
: - Trend Line
- = Remediat @ DetectedDatz e Driinary Least Squares
Date of S2201T e Clearup Leved = = =Upper Confidence Band
Person i i Ross Dawvis ol
12000 { M w
@ -
Chemical of Concarn PCE e - =
e a:|.:mm: e
Date = s000
pgil H
E 6000 @ *
B5% i
2 2000
4 3 b
0 2000 *
Mo
4300 o = v
2000 8252012 7/17/2013 6/4/2014 4/22/2015
2353 i
a700 When is the
t UCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
Hiisl the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Iﬁu&m T Trend Line
E il R diati & Detected Datz — (rrfinary Least Squares
Date of 22017 g5 ——Clesnup Level = = = Upper Confidence Band
Person i i Ross Davis i
- -
Chemical of Concern TCE LR
TMW-8 = 30 Su
wall 5 R
B 20 *
5% E s
2 E w?
2
o o > g
10 o z -
74 8/25/2012 7/17/2013 6/4/2014 4222015
2.353 Date
12 When is the
tucL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
S the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes

Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales -
Operating Unit (U] 3 Trend Line
Es i R diath # Detected Datz — Orinary Least Squares
Date of i S22017 500 e Cleanup Leved = m = Upper Confidence Band
Person i i Ross Davis
00 4
Chemical of Concern PCE o
TMW-8 = a00 - b
Date E -—— i
pall § 300 Gl U L b
. L
85% E 200
r E L ]
0 100
= +
140 o - "
[ 8/20f2012 T/17/2013 6/4/2014 4f22/2015
2.353 Date
250 When is the
tucL concentration Mot applicable - slope is not
predicted to exceed stafisfically increasing
el the MCL?
Ordinary Least Sq L : None.
5
MCL
Yes
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

o fing Unit (OU) 1 ren ine
E i R oiath ® Detected Data — Ordfinary Lezst Squares
Date of EI20201T g ———CleznupLevel = = = Upper Confidence Band
Person i i Ross Davis b .
60 { ™= 4
i o - S
(Chemical of Concern TCE “'—--______-_-
TMW-D o
Data E a0 . L]
pall H
B 30 &
E L
85% g [
= §
4 10 -
Mo
28 o T T
g3 8252012 7/17/2013 6/4/2014 4/22/2015
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38 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
g the MCL?
‘Ordinary Least Sq [ : None.
5
MCL
Yes
Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed
Site Name Chem Sales .
I_'ua ) 5 Trend Line
of Evaluation Remediation & Detected Dats e (refinary Least Squares
Date of = EI2/201T 1600 ——=Cle=nup Level = = = Upper Confidence Band
:. i it Ross Davis ~
1200 { ™
-
PCE 1200 bt L
TMW-0 = S
= ' 1000 S
pgll 5 =00 ! e
¥
5% E 600
4 E 400
0 g 4
200 -
No
630 o T T
330 8/29/2012 7/13/2013 6/af2014 4/22/3015
2353 Date
1000 When is the
tUCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
— the MCL?
‘Owrdinary Least Sq I : None.
5
MCL
Yes
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

Site Name Chem Sales -
I_ﬂ SR . Trend Line
E i R oiath ® Detected Data — Ordfinary Lezst Squares
Date of EI20201T agg _———Ck=nup Lewe! = = = Upper Confidence Band
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- -
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TMW-11 = e e m—mm—=T
Date g
pall H .
il L
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2 L 4
A § 20
0
o 100 -
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o8 8252012 7/17/2013 6/4/2014 4/22/2015
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480 When is the
Student's t UCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
g the MCL?
Ordinary Least Sq [ : None.
5
MCL
Yes
Groundwater Statistics Tool
UCL calculations and summary statistics for nonparametric data sets
@ i s Trend Line
(Operating Unit (OU) 1
of Evaliati R Jit %  Detected Data e Ordinary Least Squares
H teof Evalustion | s=miT | 250p = Cleanup Level = = = Upper Confidence Band
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2000 P,
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e i 1500
|pate Units. Date :E -t .
| pgll Faoo *
[c Level 95% 2
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|Number < level 0
Iﬂmaﬂg outliers present? Mo o
|Mean of i 1300 &/29/2012 7f17/2003 6/4/2014 af22/2015
180 Date
1700 When is the
Chebyshey UCL concentration Mot applicable - slope is not
predicted to exceed statistically increasing
i the MCL?
‘Ordinary Least Squares Seed Used 40358.05469
|Cleanup level 5 Meszage: None.
Source of lewvel MCL
Is the trend decreasing or statistically Yoz
insi 2
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed

o fing Unit (OU) 1 ren ine
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed
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Groundwater Statistics Tool

UCL calculations and summary statistics for data sets that are normally distributed
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APPENDIX D - EPA Notification Area and Letter
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June B, 2009

TO: Denver Basin Team Staff Members
4 il Kevin Rein
FROM: Joanna Williams
SUBJECT: Procedure to Notify Potential Grourd Water Users
Sand Cresk and Chemical Sales Company Water Quality Notification Program

By letter dated May 29, 2009 the Colorado Department of Public Health and
Environment has requested the State Engineer's assistance in implementing a notification
process for well applications within the contaminated ground water plumes associated with the
Sand Creek Superfund Site and the Chemical Sales Company Superfund Site. Pursuant fo that
request the State Engineer's Office will provide notice on all well permits and well permit
application comespondence received within the affected areas. That notice will specify that the
applicant should contact the U5, Envircnmental Protection Agency (EPA) and Colorado
Department of Public Health and Environment (CDPHE) for information regarding ground water
quality. The State Engineer's Office will also provide copies of such comespondence, or well
permit containing the notice, to EPA and CODPHE. The affected area was provided and is
shown on attached Figures 3 and 4. CDPHE has also provided the affected areaz as a GIS
shape file that can be accessed in the AguaMap system.

The following procedural requirements shall apply to implement this agreement:

1. The boundary of the affected area is shown as the "EPA Well Notification Area” layer
in AguaMap. The affected area iz generally located in portions of Sections 28, 29,
30 and 32, Township 2 South, Range 67 West and Sections 5, 8, 17, 18 and 20,
Township 3 South, Range 67 West.

2. This procedure shall apply to all ground water within the affected area, including
ground water found in the Denver Basin bedrock aguifers.

3. The notice shall apply to each well permit application comespondence, each well
permit, and each acknowledgement letter for a monitoring and observation hole
notice. In addition, the notice should appear on comespondence fo county planning
departments in regard to subdivision referrals.

4. The nofice on each well permit shall read as follows:

MOTICE: THIS WELL IS WITHIN THE CHEMICAL SALES COMPANY SUPERFUND SITE
ANDIOR THE SAND CREEK INDUSTRIAL SUPERFUND SITE WHERE CONTAMINATION
MAY BE ENCOUNTERED. CONTACT THE EPA (ARMANDO SAENZ, EPA REGION 8, EPR-
3R, 1385 WYNKOOP, DENVER COLORADO 80202) OR THE CDPHE (FONDA.
APOSTOLOPOULOS, COPHE, HMWMD-RP-B2, 4300 CHERRY CREEK DRIVE, DENVER
COLORADOC 80245) FOR DETAILS PRIOR TO DRILLING THIS WELL.
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APPENDIX E -1,4-dioxane Risk Calculation for SACWSD

/{‘f UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8

ﬁj’ 1585 Wynkoop Street

Denver, CO  BICN2-1120

Phone 800-227-8917
July 17, 2017
MEMORANDURM
SUBJECT: Chemical 5ales Superfund 5ite 1 4 Dioxane Risk Calculation
FROM: Charles Partridge, PhD. O

iy i
Toxicologist |__f,£_, .{ &.-‘:‘&_' :Z_ﬂ/;"’?«f

USEPA, Denver, CO

TD: Stan Christensen
Unit Chief, Remedial Unit B

USEPA, Denver CO

Ba ound

As part of the five-year review process, Colorado Department of Public Health and
Environment, requested that USEPA Region 8 review data for 1,4 dioxane for the Chemical
Sales Company Superfund site. (Figure 1).

; i : ites/csitinfo. CAm?ig=0800866

The five-square-mile Chemical Sales Co. site is located in Denver, Colorado. Operations at the
site included storage and repackaging of bulk chemicals from rail cars and drums. Historical
waste disposal practices contaminated groundwater with volatile organic compounds (WOCs).
Following cleanup, operation and maintenance activities are ongoing. EPA placed the site on
the Superfund Program’s National Priorities List (NPL) in August 1990.

The site consists of four areas, referred to by EPA as operable units (OUs). OU-1 addresses
contaminated subsurface soils on the Chemical Sales Co. property and groundwater
contamination south of Sand Creek. OU-2 addresses VOC-contaminated groundwater north of
Sand Creek. OU-3 addresses residential exposure to contaminated groundwater in OU-2. OU-4
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addresses South Adams County Water Supply District wells 18, 21 and 47 (Figure 2). The wells
provide water to residents connected to the water district.

This is the fifth five year review conducted by the Colorado Department of Public Health and
Environment, with EPA oversight. These reviews ensure that the remedies put in place protect
public health and the environment, and function as intended by site decision doouments. Long-
term protectiveness requires evaluation of 1 4-dioxane, an emerging contaminant.

Dats

1,4 dicxane data from wells 18, 21, and 47 were provided to USEPA (Attachment 1). Data from
the South Adams Country Water and Sanitation District was also provided for review
(Attachment 2). Wells 18, 21, and 47 provide raw water that is sent to the Klein Water
Treatment Fadlity. After treatment, water is stored in reservoirs 1 through 10 prior to entering
the delivery system. The water from reservoirs 1-10 is provided as treated water and is
supplied to water district customers for consumption without further treatment.

1,4 dioxane data from 2012-2016 were reviewed for this memo. Data reviewed for this memao
and summary statistical analysis of the data are provided in attachment 3 and attachment 4.

Toxicity and Risk Assumptions

Risks and pathways for 1,4 dioxane addressed by this data review include health risks from
people ingesting, touching or inhaling contaminants in groundwater/tapwater.

1 4-dioxane is a likely human carcinogen and has been found in groundwater at the Chemical
Sales Company Superfund site. The physical and chemical properties and behavior of 1,4-
dioxane create challenges for its characterization and treatment. It is highly mobile and has not
been shown to readily biodegrade in the environment.

EPA’s Integrated Risk Information System (IRIS) database includes a chronic oral reference dose
{RfD) of 0.03 milligrams per kilogram per day {mg/kg/day) based on liver and kidney toxicty in
animals and a chronic inhalation reference dose (RFC) of 0.03 milligrams per cubic meter
(mg/m3) based on atrophy and respiratory metaplasia inside the nasal cavity of animals (EPA
IRIS 2013).

EPA has calculated a screening level of 0.46 pg/L for 1,4-dioxane in tap water, basedona 1in
10% lifetime excess cancer risk hereafter referred to as the RSL.
(https:/ e epa_gov/risk/regional-screening-levels-rsls-generic-tables-june-2017),

R53Ls are developed using risk assessment guidance from the EPA Superfund program. These
risk-based concentrations are derived from standardized equations combining exposure
information assumptions with EPA toxicity data. These calculated RSLs are generic and not
enforceable cleanup standards but provide a useful gauge of relative toxidty.

Standard exposure assumptions were used in calculating residential risk from exposure to
tapwater (Attachment 5).

Analysis
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Risk was calculated using the Risk Aszessment Information Systemn [RAIS} Contaminated Media
Risk Calculator, hittps:/frais. ornl.gov/egi-bin/pra/RISK searchPselect=cham

Risk was calculated three different ways:
1) Maximum-Risk was calculated using the highest level of 1,4 dioxane detected during the
manitering pericd,

2} 95% UCL-Risk was calculated using the 95% Upper Confidence Level of 1,4 dicxane
detected during the monitoring period, 95%UCL was caloulated from the data set
provided using PRO-UCL version 5.17 {USEPA 2077

3) Mean-Risk was calculated using the mean of the data sat provided.

The levels of 1,4 diaxane detected and the assaciated risks ara presanted in Tables 1-3. & bold
number represents a 1,4 diaxane level that was above the USEPA screening level of 0458 ug/L.

Wells 18, 21 and 47 represent shallow alluvial wells, These wells represent raw water supplies
(untreated) for South Adams County Water and Sanitation District. (Tabla 1)

Table 1
Well 18 Well 21 Well 47
Faximum [ug/L) 2.15 0.231 0.75
Maximum Risk 4. BEE-06 MC 1.63E-06
BEMUCL {ug/L) 1.05 0.14 0.458
S5¥UCL Risk 2, 29E-06 M MEC
Mean (ug/L) 0.969 0122 0.412
hean Risk 2. 11E-06 M ML
Bold rmessunend el eeeed US1PAS NIS] scncening, level ol 0.88agd Tor vesichennial
Laaprailon
N Risk riot caibealaned beonse mesmaned levels were below S P& BSD Tor nesidential
tapwater

Reservairs 1-10 represent treated water supplies. This is blended water from KWTF and Denver
water, representing what is supplied to custemers of SAOWD, Reservoirs 1-5 are presentad in
Takle 2 and reservairs &-10 are presented in Table 3,

Tzhl= 2 -
Reservoir 1 Reservoir 2 Reservoir 3 Reservoir 4 Reservoir 5

Maximum [ugsL) 3.2 2.15 1.75 1.26 2.64
Pdaxirnum Risk 5.97E-06 4.68E-05 1.81E-06 2.74E-08 5. 75E-06

SYUCL {ug/L) 2455 1.76 1.556 1.085 1.834
95%UCL Risk 5.35E-08 3.83E-08 3.39E-D8 2.35E-08 4.0DE-06

Mean (ug/L) 2.028 2.006 1.485 0.854 1.523
Mean Risk 4.42E-06 4.37E-05 3.23E-06 1.86E-05 3.32E-06

Bald-measured levels sxceed USEPA RSL screening level of 0 AGug/L tor residential

tapwater
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Table 3

‘Reservoir 6 Reservoir7 ~ Reservoir8  Reservoir9  Reservoir 10

Maximum {ug/L) 1.42 1.29 1.2 247 2.4
Pdazimum Risk 3.09E-DB 2.81E-06 2.61E-06 5,38E-04% 5. 23E-06
S5%UCL [ug/L) 1.138 0.82 0.561 2.085 2.222

95%UCL Risk 2 48E-DE 1.79E-DE 1.22E-06 4. 54E-06 4. BAE-DE
Mean [ug/L} 0.998 0.603 0.346 1.323 1.976
Mean Risk 2.17E-D6 1.33E-06 M 3.97E-06 4,20E-06
Bold-rmeasurad levels exceed USEMA RSL screening level of 0.AGwr L tor residential
tapwater
NE Hick mot calieubnesd beeswas oo Tevoels wore helow US1PSHSL Tor esidential
Liaprasat ez
Conclusion

For known or suspected carcinogens, acceptable expasure levels are generally concentration
levels that represent an excess upper bound lifetime cancer rizk ta an individual within EPA’s
acceptable risk range of 10 ? and 10 ® using infermation an the relationship between dose and

response,

All calculated risks for 1,4 dioxane for wells 18, 21, 47 and reservairs 1-10 fall within the
acceptabla risk range. Risks rangad from a maxzimum of 8.96E-08 to not calculated bacause
lavels detected fell balow the USEFA screening level for 1,4 dicxane. If, at any time, the portion
of groundwater delivered by the South Adams County Watar Supply District increases ar if
additional wells are considered, the risks asscciated with any such changes should be re-

evaluated,
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Figure 1
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Figure 2
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