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EXECUTIVE SUMMARY

The results of the 2019 radiological and nonradiological environmental monitoring programs for the
Bettis Atomic Power Laboratory (Bettis) are summarized below. Tables 1 and 2 summarize the major
elements of the environmental monitoring programs.

Liquid Effluents (Other than to Sanitary Sewer)

Approximately 36,800,000 gallons of noncontact cooling water, process wastewater, and stormwater
runoff were released to the environment via the Bull Run (Outfall 001) Monitoring Station.
Radioactivity concentrations for all radionuclides of concern were either below decision level
concentrations (DLCs) or were typical of background levels in city water and precipitation. The DLC
is the minimum value of the measured analyte concentration that provides a degree of confidence that a
positive amount of analyte is present in the material analyzed. Monitoring data for chemical constituents
in liquid effluents demonstrated that these effluents did not have any significant impact on the quality of
the receiving water. These results demonstrated compliance with the U.S. Department of Energy (DOE)
standards and the Site’s National Pollutant Discharge Elimination System (NPDES) Permit.

Stormwater runoff via Stormwater Outfalls 003, 005, 006 and 008 and treated groundwater via Outfall
007 were released to the environment. These discharges were made in accordance with the Site’s
NPDES Permit.

Sanitary Sewer Discharges

Sanitary sewage was discharged to a Publicly Owned Treatment Works. Wastes discharged to the
sanitary system were in compliance with applicable regulations.

Groundwater

Analyses of a number of the groundwater samples from five water-bearing zones beneath the Site show
low levels of strontium-90 (Sr-90) similar to that found from worldwide testing of nuclear weapons. A
very small portion of the uppermost water-bearing zone contained low levels of Sr-90 due to small
inadvertent laboratory releases in the 1950s and 1960s. The levels of Sr-90 are well below the 10 CFR
20 concentrations for water in unrestricted areas; therefore, these levels have no adverse effect on human
health or the environment.

The results of the majority of the groundwater analyses for a variety of chemicals were less than practical
quantitation limits. Some analyses indicated the presence of volatile organic compounds (VOCs),
primarily tetrachloroethylene (PCE), which are associated with past degreasing operations performed by
Bettis and possibly by prior tenants when the Site was an airfield. The presence of these chemicals is
not due to current Site operations.




Bettis Environmental Monitoring Report - 2019

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM™
Media Monitored Analysis Frequency Routine Analyses
LIQUID EFFLUENTS Monthly Gross Alpha, Gross Beta
e Bull Run Monitoring Station
* Sanitary Sewer (Manhole 109) Quarterly Strontium-90, Gamma
e Outfall 008 Annually Gross Alpha, Gross Beta, Strontium-90,
Gamma
e Sanitary Sewer (SAN10) Semiannually Gross Alpha, Gross Beta
LIQUID INFLUENTS Monthly Gross Alpha, Gross Beta
* City Water X
e Precipitation Quarterly Strontium-90, Gamma
GROUNDW_ATE(S Gross Alpha, Gross Beta,
* Wells/Springs A I Strontium-90, Gamma,
SURFACE WATER nnualy Uranium-233/234, Uranium-235,
« Bull Run Stream (BR5) Uranium-238
STREAM SEDIMENT AND S(es”;';;”:rﬁ')'y Gross Alpha, Gross Beta, Gamma
VEGETATION
e Bull Run Stream Annually Strontium-90
e Northeast Area Stream (Sediment) (Bull Run and off-site control location only)
¢ Thompson Run Stream Annually i
* Off-site Control Location (Vegetation) Strontium-90, Gamma
SEDIMENT
Alph B
« Bull Run Monitoring Station Annually Gross Alp S;rﬁﬁﬁi;.geéa’ Gamma,
e Storm Sewer Components
Gross Alpha, Gross Beta,
SOIL Every Two Years (2020)@ Strontium-90, Gamma,
¢ Runoff Area Below the IWS Uranium-233/234, Uranium-235,
Uranium-238
RADIATION )
* Site Perimeter Continuously
« Bull Run Stream Every Fifth Year (2021)® Gamma Radiation
« Runoff Area Below the IWS Every Fifth Year (2022)®
ekl Qs N Gross s
e Particulate Activity Quarterly Strontium-90. Gamma
e Radon Annually Radon-220, Radon-222
AIRBORNE (Ambient Background)
e South Park, PA Weekly Gross Alpha, Gross Beta
o West Mifflin, PA
NOTES:

(1) The monitoring methods used in this program are "grab and composite" sampling. The particulate activity in the airborne effluent is
monitored on a continual basis.

(2) Water from approximately one-third of the wells in the monitoring program is analyzed for strontium-90, uranium-233/234, uranium-
235 and uranium-238 each year; all wells in the program will be analyzed for these parameters over a three-year period.

(3) Indicates year when sampling or monitoring is next due.
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TABLE 2

NONRADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM("

Analysis
Media Monitored Frequency Routine Analyses
Semimonthly Dissolved oxygen, fecal coliforms, oil and grease, pH, suspended solids,

LIQUID EFFLUENTS
e Bull Run Monitoring Station

temperature

Semiannually

Alkalinity, aluminum, ammonia, chloride, hardness, iron (dissolved), iron
(total), osmotic pressure, total dissolved solids

Antimony, arsenic, semivolatile organic compounds, beryllium, cadmium,
chromium (hexavalent), chromium (total), copper, cyanide (free), lead,

Annually mercury, nickel, pesticides, polychlorinated biphenyls (PCBs), selenium,
silver, thallium, volatile organic compounds, zinc
) | sis Iron (dissolved), pH, suspended solids, tetrachloroethylene,
* Springwater Intercept System (SIS) Semimonthly trichloroethylene, 1,2-dichloroethylene (cis-1,2-dichloroethylene, trans-

Outfall 007

1,2-dichloroethylene)

e Sanitary Sewer
(SAN-10)

Semiannually

Biochemical oxygen demand, chloride, dissolved oxygen, hardness, oil
and grease, pH, suspended solids, temperature

Annually

Mercury, silver

LIQUID INFLUENTS

Semimonthly

Dissolved oxygen, fecal coliforms, oil and grease, pH, suspended solids,
temperature

Semiannually

Alkalinity, aluminum, ammonia, chloride, hardness, iron (dissolved), iron
(total), osmotic pressure, total dissolved solids

e City Water Antimony, arsenic, semivolatile organic compounds, beryllium, cadmium,
Annuall chromium (hexavalent), chromium (total), copper, cyanide (free), lead,
y mercury, nickel, pesticides, polychlorinated biphenyls (PCBs), selenium,
silver, thallium, volatile organic compounds, zinc

GROUNDWATER
e Wells Annually Volatile organic compounds
e SIS Springs
SEDIMENT
e Bull Run Monitoring Station Annually Volatile organic compounds
e Storm Sewer Components
e Bull Run Stream (BR1, BR5) Annually Volatile organic compounds
. Residgal Materials in the Inactive Coke Annually Amount of deposited material

Gas Lines
SURFACE WATER Annually Volatile organic compounds

e Bull Run Stream (BR1, BR5)

NOTES:

(1) The monitoring method used in this program is "grab" sampling except for suspended solids sampling at the Bull Run Station. These
samples were collected as composite samples over a 24-hour period.
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Sediment, Soil, and Vegetation

Analyses for radioactivity in the Site's effluent streambeds demonstrated that there were no significant
changes in the low levels of radioactivity from historical operations in the streambeds during 2019.

Analyses of vegetation collected in and along the Site's effluent streams did not detect any radioactivity
in excess of natural background levels.

Analyses of storm sewer sediment for radioactivity showed low levels of cesium-137 (Cs-137)
radioactivity consistent with levels of Cs-137 found in the environment due to fallout and also to previous
results attributed to historic Bettis operations during the 1950s and 1960s. These radioactivity
concentrations are less than those found naturally occurring in loose leaf spinach.

Analyses of storm sewer sediment for a variety of chemicals showed the presence of some of the
contaminants of concern (PCE, dichloroethylene (DCE), polychlorinated biphenyls (PCBs), and
mercury) above the analytical laboratory’s minimum quantitation levels in a few samples. The
concentrations of these chemicals were consistent with previous results.

Analyses of Bull Run stream sediment detected the presence of PCE at levels consistent with previous
detections in the stream sediment and with levels found in site soils.

Radiation

Radiation surveys and thermoluminescent dosimetry data around the Site perimeter demonstrated that
radiation levels were typical of natural levels of radioactivity for Western Pennsylvania. Perimeter
thermoluminescent dosimetry data also confirmed that Site operations did not cause any measurable
change in the natural radiation levels surrounding the Site.

Airborne Effluents

Radioactivity in Site airborne effluents was controlled using high efficiency particulate air (HEPA)
filters to maintain particulate radioactivity releases to as low as reasonably achievable (ALARA). The
amount of long-lived (>1 day half-life) particulate radioactivity released in airborne effluents was
approximately 1.77 x 10 curies (Ci) in 2019, or approximately equal to the amount of radioactivity
contained in a typical household smoke detector. Comparison of the Site's airborne effluents with
background air samples showed that the Site's average airborne particulate effluent was approximately
10 times lower than natural background airborne particulate radioactivity due to HEPA filtration of the
ventilation systems.

Nonradiological constituents in Site emissions for Site fuel combustion and heating units were estimated
utilizing U.S. EPA emission factors and were well below applicable EPA and Allegheny County
standards. Operation of the Site's fuel combustion and heating equipment was conducted in accordance
with applicable regulations and permits.

Risk Assessment

A risk assessment was approved by the EPA in 1994 as part of the Site's Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI). The assessment determined the "reasonable
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