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DISCLAIMER

This summary was prepared by the staff of HPM Corporation Occupational Medical Services
(HPMC OMS) for the Washington River Protection Solutions, LLC (WRPS) under contract
DE-EM0002043 requirements. It is provided to assist WRPS in protecting the health and
safety of the WRPS workforce and supporting continuous improvement of the associated
processes. No other use is intended or authorized.

Information obtained from internal HPMC OMS sources was verified for accuracy and validity
to the extent possible. Some information may have been obtained from external sources.
HPMC OMS did not attempt to verify information obtained from outside electronic databases
and information systems or from published reports of public agencies.

This summary was composed for informational purposes only. This summary did not
undergo the scrutiny of scientific research, such as Institutional Review Board or third-party
peer review.

Page 2



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker February 14, 2018

Table of Contents

IO [ 0T [T 1 o PR 7
2.0 BACKGIOUND ...ttt 7
G0\ =1 T Lo £ PRSPPI 8
4.0 RESUIES....eeeeeeee et e e e e e e e e e et e e e e e anene 11
4.1 Workforce DemographiCs ... 11
4.2 Occupational Health Laboratory SCreenings ..........cccevvvvvviviiiiiiiiiiiieieeeeennn. 12
4.2.1 MErcury TESHING ....cccoeeiiiiiiiiiiie e 13
4.2.2 Kidney FUuNCtion TeSHING........ccoovviiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e 18
4.2.3 Liver FUNCHION TEeSHING......coiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 26
4.3 Pulmonary FUNCLION TESHNG.......ccouiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 34
4.4 Clinic Visits due to Possible Exposure to Chemical Vapors or Other
Forms of Contact With WASEE .............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeenes 38
R D1 1o 1] 1[0 o SRRSO 41
L0 o U3 o] o 42
LSO I3 71 7= U1 0] 42
7.0 RECOMMENUALIONS. ....ciiiiiiiiiiiiiiiiieiie ettt e e e e e e e eeees 44

Page 3



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker February 14, 2018
List of Figures

Figure 1: Trends in Blood Mercury Mean by Medical Surveillance Program Enroliment —

Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ............cceeeeeeennn. 15
Figure 2: Trends in Urine Mercury Mean by Medical Surveillance Program Enroliment —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017 .............cceeeeennnn. 16

Figure 3: Trends in Urine Mercury (Creatinine Corrected) Mean by Medical Surveillance
Program Enroliment — Contractor Reporting Year 2013 through Contractor Reporting Year

240 P 17
Figure 4: Trends in Blood Urea Nitrogen Mean by Medical Surveillance Program Enrollment —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ..........ccovvvvvveeeeeen. 21

Figure 5: Trends in Creatinine Mean (Women Only) by Medical Surveillance Program
Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ...... 24
Figure 6: Alanine Aminotransferase Mean Stratified by Medical Surveillance Program —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017 .........cccovvvveveeeeeen. 28
Figure 7: Trends in Aspartate Aminotransferase Mean by Medical Surveillance Program
Enrolliment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ...... 31
Figure 8: Trends in Gamma-Glutamyl Transferase Mean by Medical Surveillance Program
Enrolliment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ...... 33
Figure 9: Forced Expiratory Volume 1% Predicted Mean Stratified by Medical Surveillance
Program — Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ......... 36

Page 4



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker February 14, 2018

List of Tables

Table 1: Workforce Sociodemographics by Medical Surveillance Program Enroliment......... 11
Table 2: Tri-Cities Laboratory Reference Ranges for Mercury Laboratory Testing................ 14
Table 3: Elevated Mercury Testing Results by Medical Surveillance Program Enrollment —

Contractor Reporting Year 2013 through Contractor Reporting Year 2017 .............cceeeeennnn. 18
Table 4: Tri-Cities Laboratory Reference Ranges for Kidney Function Testing..................... 19

Table 5: Descriptive Statistics of Blood Urea Nitrogen Results by Medical Surveillance
Program Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year
20 R 20
Table 6: Associations between the Predictors Included in the Logistic Regression Model and
Elevated Blood Urea Nitrogen — Contractor Reporting Year 2013 through Contractor
REPOITING YEAI 2017 ...t 22
Table 7: Descriptive Statistics of Creatinine Results (Women Only) by Medical Surveillance
Program Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year

2 0 23
Table 8: Descriptive Statistics of Creatinine Results (Men Only) by Medical Surveillance
Program Enroliment — Contractor Reporting Year 2013 through Contractor Reporting Year

0 25
Table 9: Trends in Creatinine Mean (Men Only) by Medical Surveillance Program Enrollment
— Contractor Reporting Year 2013 through Contractor Reporting Year 2017 ...........cccevvvnnnnn. 25

Table 10: Associations between the Predictors Included in the Logistic Regression Model and
Elevated Creatinine (Men Only) — Contractor Reporting Year 2013 through Contractor
REPOIMING YEAI 2017 ..ot e e e e e e e e et e e e e e e e e e e e et e e e e e e e e eeaneanaaes 26
Table 11: Tri-Cities Laboratory Reference Ranges for Liver Function Testing ...................... 27
Table 12: Associations between the Predictors Included in the Logistic Regression Model and
Elevated Alanine Aminotransferase — Contractor Reporting Year 2013 through Contractor
REPOIMING YEAI 2017 ...t e e e e e e e et e e e e e e e e e e e e s e e e e e e eeeesraaanas 29
Table 13: Associations between the Predictors Included in the Logistic Regression Model and
Elevated Aspartate Aminotransferase — Contractor Reporting Year 2013 through Contractor
REPOITING YEAI 2017 ...t 32
Table 14: Associations between the Predictors Included in the Logistic Regression Model and
Elevated Gamma-Glutamyl Transferase — Contractor Reporting Year 2013 through

Contractor REPOrtiNG YEAIr 2017 ......uuuuiiie et e e e e e e e e e e e e e e e e e e e e 34
Table 15: American Thoracic Society Criteria for Obstructive Airway Disease based on
Pulmonary FUNCLION TSt RESUILS.........uueiiie e e e 35

Table 16: Associations between the Predictors Included in the Logistic Regression Model and
Some Type of Obstructive Airway Disease — Contractor Reporting Year 2013 through

Contractor REPOItiNg YEAI 2017 ......ouuviiiiiiiiiiiiiiiiiiieeeeeeeeee ettt ettt ettt et et e e e e e e e e e e e eeeees 37
Table 17: Frequency of Clinic Visits by Encounter Type — Contractor Reporting Year 2013
through Contractor Reporting Year 2017 ......ccoooeeeeeeeee e 39



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker February 14, 2018

Table 18: Disposition of Workers Following a Potential Exposure Event — Contractor
Reporting Year 2013 through Contractor Reporting Year 2017 .........ccoovvveeiiiiiiieeeeeeeeeivinnn,

Page 6



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker February 14, 2018

1.0 Introduction

Since 1989, the mission of the Hanford Site has shifted from nuclear material production to
environmental cleanup and waste management. “Workers responsible in this effort are
dealing with, and exposed to, several different kinds of waste many of which may be
potentially harmful to the workers and the environment. Precautions have been taken so that
the waste does not contaminate the air or the ground, the water table underneath the ground,
the Columbia River, the workers who are doing the cleanup work, or the people and
environment near the Hanford Site'.” The workers involved in environmental cleanup have
their health monitored by the on-site occupational health program.

HPMC Occupational Medical Services (HPMC OMS) provides services to approximately
7,800 employees working for Hanford Site contractors, Department of Energy (DOE) offices,
or others working on site. Besides providing return-to-work examinations, work capacity
evaluations, and walk-in medical services, services also include medical surveillance
programs.

The purpose of medical surveillance is for the early identification of work conditions, if any,
that could present an increased risk of adverse health effects to the worker related to the task
being performed. This is accomplished by establishing programs directed towards
occupations in which such events might occur. Enrollment into one of the medical
surveillance programs provided by HPMC OMS is dependent on the worker's Employee Job
Task Analysis (EJTA). Workers enrolled in any of the proffered programs will have an initial
evaluation that establishes a baseline of the worker’s health. The baseline results are then
used by healthcare professionals to monitor the worker’s future health. The same results are
aggregated and used for population health summary.

The objective of this summary is to characterize and identify trends and track changes by
examining existing physical and laboratory data with the goal of identifying population health
disparities between WRPS workers enrolled in the MERC, TANK, and TENT medical
surveillance programs.

2.0 Background

Tank farms are groups of underground storage tanks that contain chemical and radioactive
waste by-products that were produced during the manufacture of plutonium. There are 177
storage tanks in total, of which 149 are single-shell tanks (SST) and 28 are double-shell tanks

1 www.hanford.gov/page.cfm/AboutHanfordCleanup
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(DST). There are seven tank farms in the 200 West Area and 11 in the 200 East Area. “The
capacity of the storage tanks ranges from 55,000 gallons to more than 1 million gallons?.”

Current tank farm activities revolve around the safe removal and transfer of waste by-product,
from the SSTs to the DSTs, environmental surveillance and monitoring, and equipment
maintenance. Activities such as these require the workers to work in close proximity to these
storage tanks which may potentially expose them to chemical vapors.

3.0 Methods

Based on a five-year reporting period, this document is a review of active Washington River
Protection Solutions, LLC (WRPS) workers enrolled in either the Tank Farm Hazardous
Waste Worker (TANK), Tank Farm Entry (TENT), or Mercury (MERC) medical surveillance
programs. With very few exceptions, the reporting period is comprised of April 1, 2012
through March 31, 2017. For comparison and trending purposes, Contractor Reporting Year
(CRY) — April through March — is used instead of the traditional fiscal year. In addition to
being a demographic review, this summary is also a descriptive study of the active workers’
aggregated health data to include clinic visits due to potential exposure to tank farm chemical
vapors and laboratory data based on the medical surveillance program’s criteria.

PeopleCORE is a central repository of data related to current workers on the Hanford Site.
Information is entered into PeopleCORE on a daily basis by WRPS. During clinic visits,
medical datasets are collected by HPMC OMS healthcare and support staff and entered into
the Occupational Health Management software (OHM), the database used by HPMC OMS.
The data from PeopleCORE and OHM are linked and, using queries, is the source of
information for this summary. Depending on the subject, different time periods may be used.

In this summary, job category is defined as the job held at the time the worker visited the
clinic. The parent company is defined as the company by which the worker is employed at
the time the worker visited the clinic. The International Classification of Diseases (ICD-9) is
used to categorize the worker's symptoms, abnormal findings, and external causes of injury
due to work-related incidents. Non-fasting laboratory test results are assessed using the Tri-
Cities Laboratory’s (TCL) current reference ranges.

To avoid any bias that may be introduced by repeated measures, only the worker’s latest
results in that contractor reporting year, are used. In instances when there are five or fewer
cases, or when confidentiality cannot be maintained, the results are excluded from
publication.

2 www.hanford.gov/page.cfm/ORP/TankFarms
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Parent company is determined using the following code:

WRPS — Washington River Protection Solutions, LLC

CHPRC — CH2M Hill Plateau Remediation Company

DOE (ORP) — Department of Energy — Office of River Protection
DOE (RL) — Department of Energy — Richland Operations Office
HMPCO — HPMC Occupational Medical Services

MSA — Mission Support Alliance

e WSTRN — WAI Hanford Laboratory

February 14, 2018

Medical surveillance program enrollment is determined using the following codes:

e MERC — Mercury
e TANK — Tank Farm Hazardous Waste Worker
e TENT — Tank Farm Entry Medical

Return-to-work disposition is determined using the following codes:

EMS — Released to emergency medical services

HOME2 — Not released to work

PMD — Not released — referred to outside medical provider
RTWNR — Released to work without restriction

RTWWR — Released to work with restriction

Visits to the clinic due to a potential exposure to tank farm chemical vapors or other

chemicals is determined using the following codes:

EXASB — Exposure: Asbestos Initial

EXBER — Exposure: Beryllium Initial

EXCR — Exposure: Chromium

EXFW — Exposure/Unusual Event Follow-up

EXLED —Exposure: Lead

EXMER — Exposure: Mercury Initial

EXP001 — Exposure/Unusual Event — Unknown Toxicants Initial
EXP002 — Exposure/Unusual Event — Known Toxicants Initial
EXPO003 — Exposure Post Event Monitoring 1/2/3

EXP004 — Exposure and Unusual Event — Initial

EXPLAB — Exposure — Follow-up Lab

EXPPF — Exposure: Powered Air Purifying Respirator Failure
EXRAD - Exposure: Radiation Initial

EXREV — Exposure — Review Results

EXTFV — Exposure Tank Farm Initial
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Chi-square test for independence is used to determine if there are differences in abnormal
laboratory screenings and medical surveillance program enrollment. To conduct parametric
tests of data that is not normally distributed, the variables are transformed using either a
logarithmic transformation or square root transformation. In instances when there are three
or more groups, a one-way analysis of variance (ANOVA) test is used. The post-hoc test,
Games-Howell test, is used when the one-way ANOVA test result is found to be significant.
Because of the low number of Contract Workers and Security and Fire workers, we merged
both groups with Field Professional workers to obtain more stable estimates.

Logistic regression is employed to explore the relationship between the dependent variable
and one or more independent variables using either occupational health laboratory results or
pulmonary function tests results. The reference categories used in the model are: women,
non-TANK program enrollees (i.e. MERC and TENT program enrollees), In-House
Professional workers, workers < 29 years of age, Mission Support Alliance workers, and
workers with a normal weight BMI. Goodness-of-fit test for logistic regression is determined
using the Hosmer-Lemeshow test. Because of the low number of Biohazard Workers and
Contract Workers, we merged both groups with Field Professional workers to obtain more
stable estimates. Likewise, the low number of workers with underweight BMI are merged
with workers with a normal weight BMI. Tri-Cities Laboratory has two reference ranges for
creatinine, exclusively by gender, resulting in one logistic regression analysis for women and
one for men.

SPSS 24.0 is used in the statistical analysis. Tests are two-tailed and differences considered
significant at p < 0.050 unless otherwise stated.
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4.0 Results

4.1 Workforce Demographics

As of April 4, 2017, there are 4,415 workers enrolled in either the Medical Mercury
Surveillance Program (MERC), the Tank Farm Entry Medical Surveillance Program (TENT),
or the Tank Farm Hazardous Waste Worker Medical Surveillance Program (TANK); a
majority of the workers are in more than one program. Of the three, there are more workers
in the TENT program than in any other program, and the job category with the largest number
of workers, regardless of program enrollment, is Technical Support workers (Table 1).
Program enrollees are predominately middle-aged i.e., between 45 and 54 years of age, with
a significant difference in age between programs with TENT workers (age 47 years) who are
older than MERC (age 45 years) or TANK workers (age 46).

Table 1: Workforce Sociodemographics by Medical Surveillance Program Enrollment

Characteristic MERC TENT TANK TOTAL
Gender
Women 135 239 198 572
Men 921 1,534 1,388 3,843
TOTAL 1,056 1,773 1,586 4,415

Age Group (years)

16 - 20 4 4 4 12
21-24 34 39 38 111
25-34 214 307 286 807
35-44 234 341 322 897
45 -54 285 495 449 1,229
55 -64 262 511 434 1,207
65+ 23 76 53 152
TOTAL 1,056 1,773 1,586 4,415

Job Category

Page 11



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker

February 14, 2018

Characteristic MERC TENT TANK TOTAL
ésgggﬁ”a“"e 0 63 55 118
Contract Worker 0 4 2 6
Craft 203 216 208 627
Field Professional 19 28 27 74
Line Operator 202 284 284 770
Management 105 273 223 601
Security and Fire 0 1 0 1
Service 83 88 87 258
Technical Support 389 422 419 1,230
TOTAL 1,056 1,773 1,586 4,415

4.2 Occupational Health Laboratory Screenings

One way to monitor the worker’s health status is through laboratory screenings. Laboratory
screenings are medical procedures that involve testing blood and/or urine samples for
substances in the body to assist in the following:

Identify changes in health conditions before any symptoms occur
Diagnose a disease or condition before symptoms appear
Plan treatment options for a disease if/when it occurs
Evaluate and assess response for treatment

Monitor the course of disease over time®

For current workers enrolled in either the TANK, TENT, or MERC program, this summary

reviews the following:

3 www.fda.gov
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e Mercury test
o Blood
o Urine
o Mercury urine (creatinine corrected)
e Kidney function test
o Blood urea nitrogen
o Creatinine
= Women
= Men
e Liver function test
o Aspartate aminotransferase
o Alanine aminotransferase
o Gamma-glutamyl transferase
e Pulmonary function test

Any workers with abnormalities in any tests are referred to local healthcare professionals for
further evaluation and any necessary treatment.

4.2.1 Mercury Testing

Mercury testing is used to detect the presence of an excessive amount of mercury in a
person’s blood and/or urine*. Elevated mercury in blood usually indicates exposure to
organic mercury or recent exposure to a high level of elemental mercury vapor. For most
people, an elevated blood mercury level is associated with eating fish containing organic
mercury. Elevated mercury in urine usually indicates an exposure to elemental or inorganic
source of mercury, such as a job that used mercury®.

As part of the screening process, workers are given the Mercury Questionnaire to complete.
The questionnaire is designed to capture important information regarding the workers’ food
intake (specifically fish), hobbies, medical history, and a history of hazardous work/recreation
with mercury or exposure to mercury that can be used by the healthcare provider to
determine the most likely source of exposure.

To determine abnormalities, the workers’ laboratory results are measured against the
reference ranges used by Tri-Cities Laboratory (Table 2).

4 www.labtestsonline.org
5 www.fda.gov
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Table 2: Tri-Cities Laboratory Reference Ranges for Mercury Laboratory Testing

Reference Range (ug/L) (ug/gCR)*

Characteristic

Low High
Laboratory Test
Blood Mercury 0 10
Urine Mercury 0 10
Urine Mercury (Creatinine 0 35

Corrected)*

4.2.1.1 Blood Mercury Testing

The blood mercury mean for workers enrolled in the MERC program is 2.31 pg/L (SD, 1.37
pg/L), and ranges from 0.50 to 18.40 ug/L. Before the blood mercury mean began to
decrease, the means were comparable between CRYs 13 through 15 (Figure 1). In CRY17,
the blood mercury mean was 1.32 pg/L, a 57% decrease since CRY13. For workers enrolled
in the TANK program, the blood mercury mean is 2.36 pg/L (SD, 1.40 pg/L), and ranges from
0.50 to 18.40 pg/L. The mean is slightly higher than the blood mercury mean observed in
MERC workers. After remaining relatively stable, the mean began a downward trend in
CRY16 which continued in CRY17 (Figure 1). Workers enrolled in the TENT program have
the highest blood mercury mean of any other program under review and it is significantly
higher than the blood mercury means of MERC and TENT workers. The blood mercury
mean for this cohort is 2.41 pg/L (SD, 1.40 pg/L), and ranges from 0.50 to 23.40 pg/L. The
mean has decreased approximately 57% since CRY13 (Figure 1).

Overall, the blood mercury means of workers in the MERC, TANK, and TENT programs are
well below the laboratory reference range of 10 pg/L for each CRY under review.
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Figure 1: Trends in Blood Mercury Mean by Medical Surveillance Program Enrollment —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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4.2.1.2 Urine Mercury Testing

Unlike the distribution trends observed for the blood mercury mean, the distribution of MERC
workers’ urine mercury mean over time is unimodal, peaking in CRY15 with a mean of 2.11
pg/L (Figure 2). Since then, the mean has been steadily decreasing ending at 1.08 ug/L for
CRY17. Overall, the urine mercury mean of MERC workers is 1.35 ug/L (SD, 1.01 pg/L), and
ranges from 0 to 22.90 pg/L. Workers enrolled in the MERC program have the highest urine
mercury mean when compared to TANK and TENT workers but there is no significant
difference between the groups. The urine mercury mean for workers enrolled in the TANK
program is 1.34 pg/L (SD, 0.98 pg/L), and ranges from 0O to 22.90 pg/L. Between CRY13
through CRY15, the mean increased dramatically from 0.46 pg/L to 2.10 pg/L, an increase of
356%. Since CRY15, the mean has steadily decreased ending CRY17 at 1.08 pg/L (Figure
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2). The urine mercury mean for TENT workers is 1.33 pg/L (SD, 0.99 ug/L), and ranges from
0to 22.90 pg/L. Itis the lowest mean of the three programs under review. Stratified by CRY,
there is a similarity with the line graphs of MERC and TANK workers in that the graphs are
unimodal with a noticeable peak seen in CRY15 (Figure 2).

In general, the urine mercury means of workers in the MERC, TANK, and TENT programs
are well below the laboratory reference range of 10 ug/L for each CRY under review.

Figure 2: Trends in Urine Mercury Mean by Medical Surveillance Program Enrollment —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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4.2.1.3 Urine Mercury (Creatinine Corrected) Testing

Compared to the other programs, MERC workers have the highest urine mercury (creatinine
corrected) (UaHgCC) mean with 2.42 pg/gCR (SD, 3.55 pug/gCR). It is significantly higher
than the mean reported for TENT workers. The mean for MERC workers is unimodally
distributed peaking in CRY15 (Figure 3). Between CRY13 through CRY15, the mean had
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increased from 0.38 ng/gCR to 4.12 pg/gCR, a 984% increase. Since then, the mean has
decreased by 55%. The UaHgCC mean for workers enrolled in the TANK program is 2.29
Mg/gCR (SD, 3.29 ug/gCR), and ranges from 0 to 41.70 pg/gCR. The UaHgCC mean
increased by 721% between CRY13 and CRY15 (Figure 3). Since CRY15, the mean has
been trending downward. Of the programs under review, workers enrolled in the TENT
program have the lowest UaHgCC mean with 2.25 pg/gCR (SD, 3.29 ug/gCR). The UaHgCC
laboratory result ranges from 0 to 41.70 pg/gCR. Graphed over time, the UaHgCC mean for
TENT workers is unimodally distributed with a peak in CRY15 (Figure 3).

As with the other components of mercury testing, the UaHgCC mean of workers in the
MERC, TANK, and TENT programs is below the laboratory reference range of 35 ug/gCR.

Figure 3: Trends in Urine Mercury (Creatinine Corrected) Mean by Medical Surveillance
Program Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year
2017
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For the period under review, CRY13 — CRY17, 1,942 unique workers had a blood mercury
screening, and 1,940 unique workers had both urine mercury and urine mercury (creatinine
corrected) screenings. Seven workers, or 0.36%, had an elevated blood mercury laboratory
results; two workers, (0.10%) had an elevated urine mercury laboratory results; and three
workers, (0.15%) had elevated urine mercury (creatinine corrected) laboratory results. The
rates of elevated laboratory results are shown in Table 3. During the time period under
investigation, the total positive rate remained extremely low, at or below 0.15%.

Mentioned previously, when workers are screened for mercury, they are also given a
guestionnaire to determine possible non-occupational exposure sources, such as fish
consumption, hobbies that might involve mercury, etc. Of the workers with elevated results,
all reported other potential exposure sources to include a history of eating fish.

Table 3: Elevated Mercury Testing Results by Medical Surveillance Program Enrollment —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017

MERC TANK TENT TOTALTY

Characteristic # % # % # % # %

elevated elevated elevated elevated elevated elevated elevated elevated

Laboratory Test

Blood mercury 5 0.15 8 0.16 9 0.15 22 0.15
Urine mercury 2 0.06 2 0.04 2 0.03 6 0.04
Urine

mercury/creatinine 2 0.06 2 0.04 3 0.05 7 0.05
ratio

tSome workers are enrolled in multiple programs and are included in the totals for each individual program. Therefore, the overall total is
not equal to the sum of the individual totals.

4.2.2 Kidney Function Testing

As part of the ongoing efforts at HPMC OMS to monitor the health of the Hanford Site
workforce, select medical surveillance programs include a comprehensive metabolic panel
(CMP), a blood test which is a broad medical screening tool. A component of the CMP is
kidney function assessment, which consists of a blood urea nitrogen (BUN) test and
creatinine (Cr) blood test.

The BUN test is primarily used, along with the creatinine blood test, to evaluate kidney
function in a wide range of circumstances, to help diagnose kidney disease, and to monitor
people with acute or chronic kidney dysfunction or failure. It may also be used to evaluate a
person’s general health status.
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To determine abnormalities, the workers’ laboratory results are measured against the
reference ranges used by Tri-Cities Laboratory (TCL) (Table 4).

Table 4: Tri-Cities Laboratory Reference Ranges for Kidney Function Testing

Reference Range (mg/dL)

Characteristic

Low High
Laboratory Test
Blood Urea Nitrogen (BUN) 8 25
Creatinine
e Women 0.50 1.00
e Men 0.70 1.30

For the programs under review, MERC workers have the lowest BUN mean with 15.06 mg/dL
(SD, 4.03) (Table 5). Between CRY13 and CRY17, the mean has been trending downward
and is bimodally distributed (Figure 4). As with MERC workers, the BUN mean of TANK
workers has been trending downward and, illustrated over time, is bimodally distributed with
peaks occurring in CRY14 and CRY16 (Figure 4). Overall, the BUN mean for the TANK
cohort is 15.30 mg/dL (SD, 4.26 mg/dL), and ranges from 4 to 56 mg/dL (Table 5). Workers
in the TENT program have the highest BUN mean with 15.37 mg/dL and is significantly
higher when compared to the MERC program (Table 5). The mean has been trending
downward, illustrated over time, is bimodally distributed with peaks occurring in CRY14 and
CRY16 (Figure 4).

The BUN means of workers in the MERC, TANK, and TENT programs are well below the
laboratory reference range of 25 mg/dL for each CRY under review.
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Table 5: Descriptive Statistics of Blood Urea Nitrogen Results by Medical Surveillance
Program Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year
2017

Descriptives (mg/dL)

Characteristic

Mean (SD) Minimum Maximum
Medical Surveillance
Program
MERC 15.06 (4.03) 4 40
TANK 15.30 (4.26) 4 56
TENT 15.37 (4.28) 4 56
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Figure 4: Trends in Blood Urea Nitrogen Mean by Medical Surveillance Program
Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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The following predictor variables — program enrollment, job category, and parent company —
were non-significant and removed from the model. Keeping only gender, age group, and BMI
status, risks for elevated BUN were male gender, age = 40 years, and being overweight or
morbidly obese (Table 6). However, effects need to be interpreted with caution due to the
wide confidence intervals, particularly by age group.
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Table 6: Associations between the Predictors Included in the Logistic Regression Model
and Elevated Blood Urea Nitrogen — Contractor Reporting Year 2013 through Contractor

Reporting Year 2017

Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Gender
Male? 2.59 (1.20-5.57) Predictive
Age Group (years)b
30-139 3.95 (0.93 - 16.89) None
40 - 49 4.43 (1.06 — 18.52) Predictive
50 -59 7.48 (1.83 — 30.52) Predictive
60+ 9.79 (2.33 — 41.05) Predictive
BMI Status¢
Overweight 2.39 (1.09 — 5.25) Predictive
Obese 1.88 (0.85-4.17) None
Clinically Obese 2.17 (0.94 -5.02) None
Morbidly Obese 2.43 (1.01 -5.89) Predictive

a compared to women. b compared to workers < 29 years of age. ¢ compared to workers with normal weight BMI

Wwomen

There are minor differences in creatinine’s descriptives, primarily in the dispersion, but the
creatinine mean is the same across programs with no significance difference between

programs (Table 7). However, there is a greater variation in mean over time (Figure 5).

Regardless of medical surveillance program enroliment, women’s creatinine mean is below

the laboratory reference range of 1.00 mg/dL.

Logistic regression analysis was halted after all predictor variables were deemed to be non-

significant.
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Table 7: Descriptive Statistics of Creatinine Results (Women Only) by Medical Surveillance
Program Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year

2017

Descriptives (mg/dL)

Characteristic

Mean (SD) Minimum Maximum
Medical Surveillance
Program
MERC 0.75 (0.12) 0.40 1.20
TANK 0.75 (0.13) 0.40 1.30
TENT 0.75 (0.16) 0.40 3.20
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Figure 5: Trends in Creatinine Mean (Women Only) by Medical Surveillance Program
Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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Of the programs under review, workers enrolled in the MERC program have the lowest
creatinine mean with 0.98 mg/dL (Table 8). The mean is unimodal over time with the base
occurring in CRY15. With minor differences in descriptives, the creatinine means are the
same for workers in the TANK and TENT program. For the first four CRYSs, the creatinine
mean for TANK workers was steady before the mean increased by 1.01% in CRY17 (Table
9). The creatinine mean increased 1.02% between CRY13 and CRY14 for workers enrolled
in the TENT program. Since then, the mean has consistently been 0.99 mg/dL. The
creatinine means of men enrolled in the MERC, TANK, and TENT programs are below the
laboratory reference range of 1.30 mg/dL with no significant differences in means between
programs.
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Table 8: Descriptive Statistics of Creatinine Results (Men Only) by Medical Surveillance
Program Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year
2017

Descriptives (mg/dL)

Characteristic

Mean (SD) Minimum Maximum
Medical Surveillance
Program
MERC 0.98 (0.16) 0.57 1.74
TANK 0.99 (0.16) 0.52 2.16
TENT 0.99 (0.16) 0.52 2.16

Table 9: Trends in Creatinine Mean (Men Only) by Medical Surveillance Program
Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017

Medical Surveillance Program

Characteristic

MERC TANK TENT
Contractor Reporting
Year
2013 0.99 0.99 0.98
2014 0.99 0.99 0.99
2015 0.97 0.99 0.99
2016 0.99 0.99 0.99
2017 0.99 1.00 0.99

To ascertain the effects of program enroliment, job category, age group, parent company,
and BMI status on the likelihood that men enrolled under the TANK program will have
elevated results, a logistic regression analysis was performed. During the first run, program
enroliment, parent company, and BMI status were not important predictor variables and were
removed from the model. During the second run, there is no association between age groups
and elevated creatinine results. However, it was found that Administrative Support and Craft
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workers are associated with a reduction in the likelihood of presenting elevated creatinine
results (Table 10).

Table 10: Associations between the Predictors Included in the Logistic Regression Model
and Elevated Creatinine (Men Only) — Contractor Reporting Year 2013 through Contractor
Reporting Year 2017

Characteristic Odds Ratio (95% C.1.) Effect

Predictors

Age Group (years)?

30 -39 0.68 (0.36 — 1.31) None
40 — 49 1.11 (0.61 — 1.99) None
50 — 59 1.47 (0.84 — 2.57) None
60+ 0.93 (0.47 - 1.82) None

Job Category®

Administrative Support 0.13 (0.02 -0.98) Protective
Craft 0.27 (0.16 — 0.47) Protective
Field Professional 0.54 (0.17-1.76) None
Line Operator 0.75 (0.49-1.13) None
Management 0.95 (0.64 — 1.40) None
Security and Fire 1.07 (0.57 - 2.00) None
Service 0.73 (0.42 - 1.25) None
Technical Support 0.76 (0.50 - 1.15) None

a compared to workers < 29 years of age. b compared to In-House Professional workers.

4.2.3 Liver Function Testing

A second CMP component is liver function assessment. These tests are used to detect liver
damage or disease. They include aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and gamma-glutamyl transferase (GGT). An increase in any of
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these tests may indicate either acute or chronic liver damage due to any of a multitude of
causes®.

Abnormal liver function testing results were determined using the reference ranges utilized by
Tri-Cities Laboratory (Table 11).

Table 11: Tri-Cities Laboratory Reference Ranges for Liver Function Testing

Reference Range (U/L)

Characteristic

Low High
Laboratory Test
Alanine aminotransferase 10 65
Aspartate aminotransferase 10 45
Gamma-glutamyl transferase 5 75

4.2.3.1 Alanine Aminotransferase Testing

The alanine aminotransferase (ALT) mean for workers enrolled in the MERC program is
33.94 U/L (SD, 22.12 U/L), and ranges from 5 to 260 U/L. Of the programs under review,
workers in the MERC program have the highest ALT mean. It is significantly higher when
compared to the ALT mean of TENT workers. While there are some minor fluctuations in
ALT means between CRY13 through CRY16, in CRY17 the mean increased by 40% to 42.20
U/L giving the graph a distinctive hockey stick shape (Figure 6). For workers under the TANK
program, the ALT mean is 33.20 U/L (SD, 22.69 U/L), and ranges from 5 to 620 U/L. As with
workers in the MERC program, the ALT mean for TANK workers was relatively stable before
it peaked in CRY17. Between CRY16 and CRY17, the mean increased from 29.40 U/L to
41.33 U/L, a 40% increase (Figure 8). With the lowest ALT mean of the programs under
review, the mean for TENT workers is 32.66 U/L (SD, 21.88 U/L), and ranges from 5 to 620
U/L. The distribution of TENT workers’ ALT mean over time follows the patterns observed in
MERC and TANK workers.

While the ALT mean for the programs under review is well below the laboratory reference
range of 65 U/L, the ALT mean did increase between CRY16 and CRY17.

6 www.mayoclinic.org
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Figure 6: Alanine Aminotransferase Mean Stratified by Medical Surveillance Program —
Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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Logistic regression was performed to ascertain the effects of program enrollment, gender,
age group, job category, parent company, and BMI status on the likelihood that TANK
workers will have elevated ALT laboratory results i.e., a result beyond the high end of the
ALT laboratory reference range. In the first execution, program enroliment and parent
company are not important predictor variables and were removed from the model. The
model was repeated using gender, age group, job category, and BMI status.

It was found that men are more likely to have an elevation than women. Further, increasing
age (= 50 years of age) is associated with a decreased risk for elevated ALT; Craft, Line
Operator, Management, Security and Fire, Service, and Technical Support workers tend
toward elevated results; and that increasing BMI is associated with an increased likelihood of
elevated ALT results (Table 12). Again, the effect needs to be interpreted with caution due to
the wide confidence intervals, particularly to gender and BMI status.
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Table 12: Associations between the Predictors Included in the Logistic Regression Model
and Elevated Alanine Aminotransferase — Contractor Reporting Year 2013 through

Contractor Reporting Year 2017

Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Gender
Male? 3.12-12.86
Age Group (years)?
30-39 0.79-1.80
40 - 49 0.63-1.44
50 — 59 0.41-0.93
60+ 0.23-0.71
Job Category¢
Administrative Support 0.43-2.92
Craft 1.88 — 4.07
Field Professional 0.27 -2.94
Line Operator 1.69 —3.83
Management 1.26 —2.99
Security and Fire 1.02-3.40
Service 1.56 — 3.98
Technical Support 1.92-4.20
BMI Statusd
Overweight 1.03-3.11
Obese 1.83-5.38
Clinically Obese 2.83-8.55
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Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Morbidly Obese 4.92 2.76 - 8.77 Predictive

a compared to women. b compared to workers < 29 years of age. ¢. compared to In-House Professional workers. d compared to workers
with normal weight BMI

4.2.3.2 Aspartate Aminotransferase

For workers under the MERC program, the AST mean is 23.07 U/L (SD, 13.68 U/L), and
ranges from 7 to 293 U/L. Different than the distribution pattern seen in ALT means, the AST
mean over time is U-shaped, with the base occurring in CRY15 (Figure 7). In CRY17, the
AST mean for MERC workers was 24.04 U/L, an 8.43% increase since CRY15. Overall, the
AST mean for MERC workers increased 4.52%. At 22.71 U/L, the AST mean for TANK
workers is slightly less than the AST mean reported for MERC workers. The AST ranges
from a low of 7 U/L to a high of 324 U/L. The mean over time is U-shaped, similar in
appearance to the distribution seen in MERC workers. Workers in the TENT program have
an AST mean of 22.67 U/L, the lowest mean of the medical surveillance programs under
review. The AST ranges from a low of 7 U/L to a high of 324 U/L. The mean over time is U-
shaped, similar in appearance to the distribution seen in the other programs. However, the
base occurred earlier in CRY14. There are no significant differences in AST means between
the programs.

While the AST mean began to increase for all programs, the AST mean is well below the
laboratory reference range of 45 UJ/L.

Page 30



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker

February 14, 2018

Figure 7: Trends in Aspartate Aminotransferase Mean by Medical Surveillance Program
Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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Similarly to the ALT logistic regression model, the AST model will determine the effects of
program enrollment, gender, age group, job category, parent company, and BMI status on
the likelihood that TANK workers will have AST laboratory results beyond the high threshold
value within the AST laboratory reference range. In the first execution, program enroliment,
job category, and parent company are non-significant and were removed from the model.

Running the model again, it was discovered that men are 2.93 times more likely than women
to have an AST elevation. Further, clinically and morbidly obese workers are associated with
an increased risk for elevated AST (Table 13).
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Table 13: Associations between the Predictors Included in the Logistic Regression Model
and Elevated Aspartate Aminotransferase — Contractor Reporting Year 2013 through
Contractor Reporting Year 2017

Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Gender
Male2 2.93 1.54 -5.58 Predictive

Age Group (years)b

30-39 1.32 0.75-2.31 None
40 - 49 1.04 0.60-1.82 None
50 -59 0.75 0.43-1.30 None
60+ 0.58 0.29-1.17 None
BMI Status¢

Overweight 0.70 0.40-1.21 None
Obese 1.35 0.80 — 2.27 None
Clinically Obese 2.04 1.18 -3.52 Predictive
Morbidly Obese 2.53 1.43-4.50 Predictive

a compared to women. b compared to workers < 29 years of age. ¢ compared to workers with normal weight BMI

4.2.3.3 Gamma-Glutamyl Transferase

The gamma-glutamyl transferase (GGT) mean for workers under the MERC program is 39.97
U/L (SD, 46.48 U/L), and ranges from 5 to 1,384 U/L. Of the programs under review, this
program has the highest GGT mean. There is a J-curve distribution of GGT mean over time
with a sudden increase occurring between CRY16 and CRY17 (Figure 8). Slightly less than
the mean reported for workers under the MERC program, the GGT mean for TANK workers
is 38.73 U/L (SD, 42.77 U/L), and ranges from 3 to 1,384 U/L. The mean in CRY17 was
46.19 U/L, 27% higher than CRY16 and approximately 32% higher than the CRY13 mean.
Of the three, TENT program workers have the lowest GGT mean with 38.21 U/L (SD, 41.35
U/L) with results ranging from 3 to 1,384 U/L. The resulting analysis is similar to the
outcomes seen in MERC and TANK workers, i.e. a J-curve distribution over time.
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As with ALT and AST results, the GGT mean for the programs under review is well below the
laboratory reference range of 75 U/L. When the means are compared, there are no
significant differences between the programs.

Figure 8: Trends in Gamma-Glutamyl Transferase Mean by Medical Surveillance Program
Enrollment — Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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Similarly to ALT logistic regression model, the GGT model will determine the effects of
program enrollment, gender, age group, job category, parent company, and BMI status on
the likelihood that TANK workers will have GGT laboratory results beyond the high threshold
value. In the first run, program enrollment, age group, and parent company are not important
predictor variables and were removed from the model. It was found that men are more likely
to have an elevation than women. Except for Field Professionals, all job categories tend
toward elevated results, and that increasing BMI is associated with an increased likelihood of
elevated GGT results (Table 14).
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Table 14: Associations between the Predictors Included in the Logistic Regression Model
and Elevated Gamma-Glutamyl Transferase — Contractor Reporting Year 2013 through
Contractor Reporting Year 2017

Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Gender
Male2 3.20 2.08-4.91 Predictive
Job Category®
Administrative Support 241 1.37-4.26 Predictive
Craft 2.01 146 -2.78 Predictive
Field Professional 1.49 0.69 —3.20 None
Line Operator 2.87 2.08 - 3.96 Predictive
Management 2.13 1.52-2.99 Predictive
Security and Fire 1.73 1.03-2.91 Predictive
Service 3.17 2.20 -4.57 Predictive
Technical Support 2.68 1.95-3.69 Predictive
BMI Status®
Overweight 2.02 1.32-3.10 Predictive
Obese 2.96 1.94 - 4.42 Predictive
Clinically Obese 2.90 1.86 —4.53 Predictive
Morbidly Obese 2.71 1.68 — 4.36 Predictive

a compared to women. b compared to In-House Professional workers. ¢ compared to workers with normal weight BMI

4.3 Pulmonary Function Testing

Select medical surveillance programs include pulmonary function testing (PFT). APFT is a
test that evaluates lung function by measuring how well the lungs take in and release air.
The PFT results are used to determine the presence of obstructive airway disease (OAD)

according to the guidelines set by ATS (Table 15).
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Table 15: American Thoracic Society Criteria for Obstructive Airway Disease based on
Pulmonary Function Test Results

Characteristic Forced Expiratory Volume 1 % Predicted

Obstructive Airway Disease

Normal =80
Mild 70-79
Moderate 60 — 69
Moderately Severe 50 - 59
Severe 35-49
Very Severe <35

The forced expiratory volume 1% predicted (FEV1%pred) Of active MERC workers is 95.62 (SD,
13.83), and ranges from 37.41 to 139.06. While the means are comparable between
programs, MERC workers have the highest FEViwpred mean; however, there are no
significant differences in means between the programs. Graphed over time, the FEV1%pred iS
unimodal, peaking in CRY15 (Figure 11). The FEViwpred Of active TANK workers is 95.55
(SD, 13.73), and ranges from 31.54 to 160.74. The mean for TANK workers is unimodally
distributed peaking in CRY15 (Figure 11). Since then, the mean has decreased 1.10%. For
active TENT workers, the FEV1%pred is 95.52 (SD, 13.89), and ranges from 18.53 to 160.74.
Of the programs under review, TENT workers have the lowest FEV1%pred mean. The
FEV1%pred mean over time resembles the pattern seen in MERC and TANK workers (Figure
9).

It was seen that, since CRY15, the FEViwpred mean has been decreasing, although higher
than CRY13. Whatever the cause may be, continued monitoring by HPMC OMS is
warranted.
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Figure 9: Forced Expiratory Volume 1% Predicted Mean Stratified by Medical Surveillance
Program — Contractor Reporting Year 2013 through Contractor Reporting Year 2017
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Logistic regression was performed to ascertain the effects of program enrollment, gender,
age group, job category, parent company, and BMI status on the likelihood that TANK
workers, when compared to MERC and TENT workers, will have some degree of OAD. It
was seen in the first regression analysis that program enrollment is not an important predictor
variable and was removed from the model. It was found than men, when compared to
women, are associated with a reduction in the likelihood of exhibiting any degree of OAD
(Table 16). Further, increasing age is associated with an increased likelihood of
demonstrating some degree of OAD. Craft and Line Operator workers are more likely to
have some type of OAD when compared to In-House Professional workers. Compared to
workers with a normal weight BMI, overweight workers are associated with a decreased risk
for OAD while clinically and morbidly obese are more likely to have some type of OAD. In
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this iteration, the significance of the parent company as a predictor variable is marginal and
the effect of the parent company on the possibility of some degree of OAD is not significant.

Table 16: Associations between the Predictors Included in the Logistic Regression Model
and Some Type of Obstructive Airway Disease — Contractor Reporting Year 2013 through
Contractor Reporting Year 2017

Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Gender
Male2 0.78 0.63-0.97 Protective
Age Group (years)b
30-39 1.19 0.79-1.81 None
40 - 49 2.39 1.62 -3.51 Predictive
50 -59 291 2.00-4.25 Predictive
60+ 4.90 3.27-7.35 Predictive
Job Category®
Administrative Support 1.52 1.00-2.31 None
Craft 1.36 1.06 -1.75 Predictive
Field Professional 1.19 0.71-1.98 None
Line Operator 1.51 1.19-1.91 Predictive
Management 0.87 0.67-1.12 None
Security and Fire 1.12 0.67-1.85 None
Service 1.02 0.72-1.44 None
Technical Support 1.17 0.93-1.49 None
BMI Status®
Overweight 0.65 0.50 -0.83 Protective
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Characteristic Odds Ratio (95% C.1.) Effect
Predictors
Obese 0.89 0.69-1.13 None
Clinically Obese 1.45 1.12-1.88 Predictive
Morbidly Obese 1.95 1.48 - 2.58 Predictive
Parent Company®
CH2M Hill Plateau 0.91 0.68 - 1.22 None
Remediation Company
Department of Energy —
Richland Operations 0.99 0.55-1.78 None
Office
HPMC Occupational 0.27 0.03-2.15 None
Medical Service
Department of Energy — _
Office of River Protection oL 0.34-1.07 None
Washington River 1.14 0.91-1.42 None

Protection Solutions, LLC

a compared to women. b compared to workers <29 years of age. ¢ compared to In-House Professional workers. d compared to workers with

normal weight BMI. e compared to Mission Support Alliance

4.4 Clinic Visits due to Possible Exposure to Chemical Vapors or Other Forms of

Contact with Waste

Between April 1, 2012 and March 31, 2017, 309 WRPS unique workers reported to the clinic
resulting in 800 clinic visits due to tank farm chemical vapors or other forms of contact with

hazardous substances (Table 17).

Page 38



HPMC

Population Health Trending Summary, Tank Farm Hazardous Waste Worker

February 14, 2018

Table 17: Frequency of Clinic Visits by Encounter Type — Contractor Reporting Year 2013 through Contractor Reporting Year

2017

o — N ™ < m a 1
Characteristic 5 E i @ Lﬁ] § § § § ; I%L é E E |<E
s & & §¥ & & & & &5 § & © @® &§ °

Date
Q1, CRY13 0 0 3 0 2 0 2 0 1 0 0 0 3 3 14
Q2, CRY13 0 0 0 0 0 0 0 0 0 0 0 0 3 1 4
Q3, CRY13 1 0 0 0 2 6 0 0 0 0 0 0 9 0 18
Q4, CRY13 1 0 1 0 0 3 0 0 0 0 0 0 18 10 33
Q1,CRY14 0 0 1 0 0 18 0 0 0 0 0 0 0 10 29
Q2, CRY14 0 0 3 0 0 2 0 0 0 0 0 0 13 11 29
Q3, CRY14 3 1 3 0 0 5 0 0 0 0 0 0 7 4 23
Q4, CRY14 2 0 8 0 0 1 2 0 0 0 0 0 7 27 47
Q1, CRY15 0 0 44 0 0 2 1 5 0 0 0 0 19 16 87
Q2. CRY15 0 3 29 0 0 1 0 4 0 0 0 0 0 12 49
Q3, CRY15 0 0 25 2 0 2 1 0 0 1 0 0 0 4 35
Q4, CRY15 0 0 13 0 2 5 1 0 0 0 0 0 0 6 27
Q1, CRY16 0 0 13 0 0 1 5 1 0 0 0 0 0 7 27
Q2, CRY16 2 0 11 0 0 5 0 4 0 0 0 0 0 9 31
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Q3, CRY16 6 0 12 0 0 6 3 0 0 0 0 0 0 0 27
Q4, CRY16 0 22 27 0 0 3 4 0 0 0 0 0 0 11 67
Q1, CRY17 0 0 87 0 1 6 2 3 0 1 0 0 0 66 166
Q2, CRY17 0 0 9 0 0 4 1 0 0 0 0 0 0 3 17
Q3, CRY17 0 0 25 0 11 3 1 0 0 0 1 1 0 11 53
Q4, CRY17 0 0 9 0 0 5 0 1 0 0 0 0 0 2 17
TOTAL 15 26 323 2 18 78 23 18 1 2 1 1 79 213 800
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The majority (=83%) of visits to HPMC OMS resulting from an exposure event ended with the

worker returning to work without any work restrictions (Table 18).

Table 18: Disposition of Workers Following a Potential Exposure Event — Contractor

Reporting Year 2013 through Contractor Reporting Year 2017

N g x _

Characteristic (é) % % § § |<£

w (I) o E E 9

Date

Q1, CRY13 0 0 0 12 0 12
Q2, CRY13 0 0 0 1 0 1
Q3, CRY13 0 0 0 14 3 17
Q4, CRY13 0 0 0 32 1 33
Q1, CRY14 1 0 0 25 2 28
Q2, CRY14 1 0 0 24 4 29
Q3, CRY14 0 0 0 19 3 22
Q4, CRY14 4 0 1 34 8 a7
Q1, CRY15 3 2 0 65 12 82
Q2. CRY15 0 0 2 31 14 47
Q3, CRY15 0 0 0 22 11 33
Q4, CRY15 0 0 1 20 6 27
Q1, CRY16 0 0 0 20 7 27
Q2, CRY16 0 0 0 27 3 30
Q3, CRY16 0 0 0 24 3 27
Q4, CRY16 0 0 3 56 8 67
Q1, CRY17 1 0 2 136 23 162
Q2, CRY17 0 0 0 16 1 17
Q3, CRY17 0 0 4 48 0 52
Q4, CRY17 0 0 0 17 0 17
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5.0 Discussion

In this descriptive study of WRPS workers, we found that many of the workers are
concurrently enrolled in MERC, TANK, and TENT programs. For this reason, the distribution
of the laboratory means over time are inherently similar. While the mean distributions are
comparable, there are differences between the programs under review. Examples include
the differences in the blood mercury mean of TENT workers, the UaHgCC mean of MERC
workers, the BUN mean of TENT workers, the ALT mean of MERC workers all of which had
means that were higher when compared to the other programs. With differences in means
between groups noted, it should be noted that the means of the laboratory screenings under
review, regardless of medical surveillance programs, are within the laboratory reference
range.

Our research shows the role that sociodemographic characteristics play in health. In certain
cases e.g., gender, that characteristic may have either a predictive or protective effect.
However, because gender did display wide confidence intervals, interpretation should be
done cautiously. In our regression analysis, we saw that men were more likely than women
to have elevated kidney and liver function testing results but also saw that being a male was
associated with a decreased risk for some type of OAD severity. In general, increasing
obesity is predictive of elevated liver function test results and displaying some type of OAD
severity.

In the end, TANK program enroliment was not a predictor of elevated kidney or liver function
testing results nor was TANK program enroliment a predictor of having some type of OAD
severity.

6.0 Limitations

This review has limitations. Due to mission needs and the initiation and completion of
projects, the Hanford Site workforce is a dynamic population that changes as workers are
employed to meet specific needs. To the extent possible, every effort is made to ensure that
the database and information access for this review are up to date. Redundant and incorrect
information is identified and removed from analysis. Discrepancies in reporting a true
population count can be attributed to the difficulty in moving a worker’'s employment status
through the EJTA system or whether and when a worker visited HPMC OMS for medical
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evaluation. In addition, worker demographics, including age and gender, are dependent
upon the contractor’s submission into PeopleCORE.

A limitation of the liver function testing results review is that electronic data on alcohol
consumption — a major risk factor in liver function — was not available for inclusion. While
smoking is a known OAD risk factor, the worker’'s smoking history was not included in the
review due, in part, to response bias and the worker’s interpretation of smoking history.

There are many factors that can contribute to the elevation of the occupational health
laboratories under review. For example, elevated BUN results can be due to:

e A high protein diet
e Certain medications, such as corticosteroids and some antibiotics
e Dehydration

Elevated kidney function results can be caused by:

e Certain medications to include angiotensin-converting enzyme (ACE) inhibitors, some
antibiotics, long-term use of over-the-counter pain medications e.g. ibuprofen’

Common causes of elevated liver enzymes include:

e Certain prescription medications, e.g. statin drugs used to control cholesterol
e Alcohol consumption

e Heart failure

e Hepatitis A, B, C

e Non-alcoholic fatty liver disease

e Obesity

e Over-the-counter pain medications, particularly acetaminophen®

The presence of OAD classification following a PFT can be caused by:

e Smoking
e Previous or current medical condition such as asthma

As the worker has the right to refuse any and all tests, not every worker consented to provide
samples for laboratory testing.

It is important to note that any worker having an abnormal finding—Ilaboratory or any other
aspect of the evaluation—may be re-tested and/or referred to a community healthcare

7 www.kidneyfailureweb.com/creatinine/804.html
8 www.mayoclinic.org
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professional of his/her choice for further evaluation. ldeally, communication from the local
provider which includes all aspects of the workup for the abnormal finding will assist HPMC
OMS in determining the cause (work/non-work-related) of the abnormality.

Not having access to the worker’s off-site medical file limits our ability to know what, if any,
contributing factors there are that may have caused abnormal laboratory results.

7.0 Recommendations

The contractor is actively implementing the recommendations of the Hanford Tank Vapor
Assessment Report developed by the Savannah River National Laboratory. Additional
information can be found at https://hanfordvapors.com/.

During the latter part of the review period, the following trends were observed:

e Liver function testing means increased but remained within the normal range.
e FEViwpred means decreased but remained within normal range.

As the liver function testing mean increased between contractor reporting years, continued
monitoring of liver function testing results by HPMC OMS is warranted as well as to monitor
FEV1%pred results.

As mentioned previously, increasing obesity was predictive of elevated liver function test
results and OAD severity, the Health and Wellness Department offer many courses to assist
the worker in meeting the needs of achieving a healthy lifestyle, to include weight
management. To combat obesity, a multidisciplinary approach is needed, one that focuses
on providing workers with the knowledge, the skills, and the support to eat a healthier diet
and be more active. This can include nutrition classes, onsite exercise facilities and changing
rooms, access to nutritionists or dieticians and other counselors, and worksite or company-
wide policies that provide healthier food options and reimburse exercise-related expenses.
Obesity, with its links to many chronic conditions, is a huge drain on individual, as well as,
corporate health. It can sap productivity, worsen mobility and morale, and increase
healthcare claims, sick days, and occupational injuries®.

HPMC OMS has many options for the worker and/or the employer to consider for weight
reduction, including Health Coaching and Weight Loss Convoy. Health Coaching is a one-
on-one session between Health and Wellness staff and the worker. It is for workers who are

% www.hsph.harvard.edu
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interested and need assistance in making health lifestyle changes. These sessions cover a
variety of topics, among them:

e Weight management
e Nutrition
e Exercise

Avalilable to the Hanford Site workforce, the Weight Loss Convoy (WLC) is a space-limited
year-long program offered by the Health and Wellness staff at HPMC OMS. As the program
is for a full year and meets during work time, this program requires approval from the
worker’'s management. Additionally, workers interested in the WLC must meet with a Health
Education Specialist prior to the program to assess eligibility. Program features of the WLC:

Weekly meetings

Group discussions

Group support and accountability
Education sessions

Weekly weigh-ins

At the company level, efforts should focus on supporting healthy eating and exercise.
Contractors are encouraged to offer time off work to allow workers to participate in these
programs and to provide the resources for workers to get some type of physical exercise at
the workplace.

The Centers for Disease Control and Prevention (CDC) offers many different opportunities
that the company can use to create a healthy work environment.

e The Worksite Workability — an audit tool designed to assess pedestrian facilities,
destinations, and surroundings along, and near, a walking route. This tool also
identifies specific improvements that would make the route attractive and useful to
pedestrians.

e Health Food Services Guidelines — used to create a food environment in which
healthier choices are available for the workers.
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