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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and opinions of authors expressed herein do not necessar-
ily state or reflect these of the United States Government or any agency thereof,
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Executive Summary
ABOUT bOélPORTS

: The Portsmouth plant is one of two U.S. Department of Energy (DOE)-owned contractor—managed
uranium enrichment facilities in operatlon (see Figure 1). As of July 1, 1993, responsibility for mplemenhng -

environmental compliance at the facﬂlty was split between DOE,; as site owner, and the United States Ennch-‘ -

ment Corporation (USEC), a government-owned corporation formed by the National Energy Policy Act of
1992, to take over the nation’s uranium enrichment business. The management contractor for DOE is
~ Lockheed Martin Energy Systems (formerly Martin Marietta Energy Systems), which is responsible for waste
management, environmental restoration, removal of hlghly enriched uranium (HEU), and operation of
nonleased facilities at the Portsmouth Gaseous Diffusion Plant (DOE/PORTS) Lockheed Martin Utility -
Services (formerly Martin Marietta Utility Services) prov1des management services for USEC. The Nuclear
Regulatory Commission is scheduled to assume direct oversight of USEC operatmns in 1997. Until then,
DOE is providing over51ght of nuclear safety and safeguards and security..
DOE/PORTS is located on about six square miles in Pike County Ohio. The County has approx1—

mately 24,250 residents. The total population within 50 miles of the -plant is about 900, 000.

, The main process-at the Portsmouth facility has been the separation of uranium 1sotopes through
' gaseous diffusion. Uranium is no longer enriched by DOE at DOE/PORTS. The uranium enrichment produc-
tion operat10n facilities at the site are leased to USEC and are- managed and operated by Lockheed Martm

Utlhty Serv1ces R . 4 S o , pomspuoro%assz

Fig. 1 DOE/PORTS is one of two U.S: govemment-owned contractor-managed uramum
ennchment facumes in opera'uon The other fac1llty is in Paducah, Kentucky.




'DOE/PORTS

~ SCOPVE.AND P‘URPOSE -

- This report summanzes the 1995 env1ronmental momtonng of DOE activities at the Portsmouth
Gaseous Diffusion Plant and its environs. This report consists of two separate documents: a discussion of
compliance status, data, and environmental impacts (this document) and a volume of detailed data that is
available on request The obJeCUVes of this report are to

« . report compliance status durmg 1995,
~+  provide information about the site and DOE Operatmns ‘
». report 1995 monitoring data for the mstallatmn and its env1rons that may have been affected by DOE
operations on the site, : : :
+ document 1nformat10n on input and assumptrons used in calculatmns ~
»  provide trend analyses (where appropnate) to indicate i mcreases and decreases in environmental

impact, and

* - provide general mformatmn on quahty assurance for the envrronmental momtormg program for DOE
Voperalmns r

‘Compliance Status

: Several federal, state and local agenc1es are responsible for enforcing environmental regulattons at -
" DOE/PORTS. As of July 1, 1993, responsibility for ensuring compliance was split between DOE, as site
owner responsmle for waste management, environmental restoration, removal of HEU, and operation of

" nonleased facilities, and USEC. The Nuclear Regulatory Comrmssmn (NRC) is scheduled to assume direct

- oversight of USEC operatlons in 1997. In the mtenm DOEi is prov1d1ng oversight until the NRC assumes

- regulatory responsibility.

Although much progress has been made toward achieving full regulatory comphance at DOE/
PORTS, much remains to be accomplished. Ongoing self-assessments of cormpliance status continue to
identify environmental issues. These issues are dlscussed frequently with regulatory agencies to ensure that
. appropriate actions are taken to achieve compliance. .
‘ The Ohio. Hazardous Waste Facility Board issued 2 Resource Conservation and Recovery Act
(RCRA) Part B permit to DOE allowing storage of hazardous waste in buildings X-7725 and X-326. To '

- supplement the site RCRA Facility Investigation (RFI) report, DOE met the tegulatory milestone for submit-
tal of the air RFI report to the U.S. Environmental Protection Agency (USEPA) and Ohio Environmental
Protection Agency (Ohio EPA). No RCRA Notices of Violation (NOV) were issued to DOE by the Ohio EPA
in 1995. There are currently five outstanding violations from previous audits: (1) failure to make hazardous
waste determinations regarding depleted uranium hexafluoride cylinders and lithium hydroxide containers
stored at DOE/PORTS; (2} storage of hazardous waste in the X-700 tank 7 for more than 90 days; (3) failure
to conduct tank assessments on the X-700 tanks 6, 7, and 8 and the X-740 and X- 750 tanks; (4) lack of
secondary containment for five tanks listed in item 3; and (5) lack of a hazardous waste permit for the X-700
tank 7. Efforts are under way to negotiate a director’s Findings and Orders with the Ohio EPA to address the

first item, and to negotiate a Judicial Order with Ohio EPA for the other four violations. In the meantime, the
X-700 tanks 6, 7 and 8 and the X-740 and X-750 tanks have been closed. :

‘ ~ In 1995 the Ohio EPA issued a director’s Final Findings and Orders for DOE/PORTS ueatment plan
for mixed wastes. This plan was prev1ously,subnutted as reqmred by the 1992 Federal Facilities Comphance
Act. . : s T ' ’

xii .
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: In 1995. DOE/PORTS reported nine. occurrences to regulatory agenc1es Of these seven were Na-
tional Pollutant Discharge Elimination System (NPDES) occurrences, 1nvolv1ng ll permit exceedences
- reported to the Ohio EPA. Another occurrence involved the release of PCB rinse water, and the last docu- -
- ‘mented the release of a small amount of chlorme trifluoride gas. No violations of air permit or National
o Ermssmn Standards for Hazardous A1r Pollutants (NESHAP) lnmts occurred m 1995 at DOE/PORTS

| R RADlONUCLIDE AND CHEMICAL RELEASES

Env1romnental momtormg systems at Portsmouth mclude emission momtonng networks for air and
~ surface water dtscharges Specific emission momtormg networks mclude a network of three continuous vent
~samplers on the major radionuclide and fluoride emlss1on sources and a network of mne samphng locatmns :

R , 'for plant dlscharges 10 local surface waters

- c of radtonuclldes was released to the air in.

- Atrborne Releases

, The release of pollutants into. the atmosphere from numerous pomt and non-point sources at DOE/
PORTS is regulated by permrts from the state of Ohio and the USEPA. These pollutants include standard - :
_ industrial pollutants such as gaseous fluorides, gasolme and dresel fuel vapors cleamng solvent vapors and N
- process coolants (chloroﬂuorocarbons) as R : , :

well as small amounts of radionuclides. .~ o | EXSUMFARAADFHA

Airborne radionuclides are considered the . 1000 TECHNETIUM
" main source of any radiation dose that might ; EESO
be recerved by the pubhc from plant Opera- S “goo| E

- tions.
A total 0f 0.0343 Ci (1.22 x. lO9 Bg)

CURIES '

(**Tc), a weak beta emitter; and 28.8% of 400 . -

6.00 B b % * Includes enrichment
: . ’ S o operattons S
- 1995, 71.2% of which was technetium-99 S % e
~* which consisted of uranium isotopes, all alpha. R I B % e ‘

" emitters. The remaining emissions consisted - -~ 2.00 r— /* , / -
“of the short-lived uranium daughters. The e SR R /// ' % o R
five- . .p00t / s
. five-year trend for airborne radronuchde o P 7 1991 1992 1993 1994 1995
_ emissions is shownrnFrgureZ T B , coe YEAR ~

Historically, uranium has accounted . k

for 75 to almost 90% of the public dose from .. Fig.2. Alrborne radlonuchdes dlscharged at'
Portsmouth site emissions. Consequently, the DOEIPORTS 1991 1995
emission control systems on the cascade are . i
" optimized to reduce uranium- emissions first and technetmm emissions second For the future itis expected ’
that mass emissions (kilograms) of uranium will remain about the same as levels seen from 1991 through -
- 1995, but that the act1v1ty emissions (curies) of uranrum should decrease after 1994 because of the absence of

’ hlghly—ennched uranium in- the enussrons - : :

xiii
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Waterborne Releases

S Treated effluents d1scharge to surface streams that pass through the teservation or drrectly tothe
' Sc1oto River. Nonradrolo grcal plant-srte hqmd effluents related to DOE operations are regulated by the
NPDES and are routinely monitored. Radiological
EX SUM-F3-H20-RAD.FH4 analyses are also performed at NPDES sampling

o5 - ' locations. -

R ¥z4 TEC’HN‘ETIUM N ~ ° Therearefive radlonuchdes present in

2.0 | - E= URANIUM o - Portsmouth site releases that must be accounted for in

" r ' - - the source term and dose assessment. Four of these are
5L : Lol ‘ isotopes of uranium (?*U, 5U, 26U, and %*U) and the

'« Technetium < Det. Limit fifth is *Tc. In addition, DOE/PORTS also accounts -
o \ RREEEE for three short-lived uranium daughters (®*Th, #*"Pa,
. and #'Th), which are obviously presentbutdo notadd -
" any significant contribution to the public-dose. All of
* the uranium isotopes are alpha emitters; technetium is
. a'weak beta emitter. The three uranium daughters are
all beta or beta-gamma emitters. r
YEAR k A total of 0.002 Ci (7.1 x 107 Bq) of radionu-
“clides was released to surface water in 1995, essen-
DOE';;,%nga}SBT;’g‘SS" ad'°"”c"des dischargedat . a1}y all of which was uranium isotopes. Technetium
: - contamination was not detected in water samples '
' édunng 1995. Thrs represents a decrease in uranium and technetium emissions from 1994. The five-year trend
for waterborne radionuclide releases is shown in Figure 3. Total radiological releases to surface waters were
~ well below all applicable USEPA and DOE standards. ~
' Nonradiological releases to surface waters are best summarized by the extent of compliance with the
plant NPDES permit hrmts The NPDES eomphance rate for those outfalls that are DOE’s responsibility was
97. O% for 1995. : : ‘

CURIES

. 5 B -
19917' 1992 1993 1994 1985

RADIATION DOSE TO THE, L s I
PUBLIC e ‘ i .
1.00 - .
"The calculated maximum e - : %
- potential 50-year committed effective - : § 075 . , /
- dose equivalent (CEDE) to any indi- - O ’ /
-vidual from DOE/PORTS operations . o = 050 k- /
during 1995 was 0.13 mrem/year, much - - : o , /
lower than the applicable USEPA o | R 7727 ) /
standard of 10 mrem/year from Na- ‘ “0'25 " : % . / r
tional Emission Standards for Hazard- . — 7 % 77
- ous Air Pollutants and the DOE stan- , 0.00 - 1991 1992 1993 1994 1995
dard of 100 mrem/year fromall S o ~ 'YEAR -
sources. A comparison of maxrmum RS '
‘potential CEDEs resulting from air- =~~~ Frg ‘4. Maximum predicted individual EDEs
borne emissions during the last five - gg’g,;;;%‘}'ge{;‘g';?{gg;j"’es discharged at

Xiv
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~ years is shown in Figure 4. The calculated population dose (collective EDE) from airborne radionuclides was
0.02 person-rem/year to the nearest community (Piketon) and 1.2 person-rem/year to the total population
 within 80 km (50 miles) of the site. None of the potential doses calculated resulting from DOE/PORTS:
operations is significant to public heaith. - ' : = T S

Comparison of Dose Levels

~ The dose received by a given individual can vary widely ﬁom year to yeardependihg on numatous ’,

' factors. The average individual in the United States receives a dose from natural exposure that is more than. -

| 200 times higher than he or she receives from nuclear industry operations (see Figure 5).

 EXSUM-F5-RADSOURCE.FH4

INTERNAL (11%)

- MEDICAL

 TERRESTRIAL —
- Xerays (1%) -

(8%)

COSMIC NUCLEAR

- (8%) - MEDICINE (4%)
-~ CONSUMER -

- 'PRODUCTS (3%)
OTHER (<1%)
.Occupational 0.3%
Fallout 1 <0.3%.
Nuclear -~ R
:- Fuel Cycle 0.1%
Miscellaneous -0.1%

- RADON (55%) "\

| HUMAN MADE (18%)

| NATURAL (82%)
Figl5. Sources of rad/ia‘t\ion,

The average dose caused by background radiation also varies widely. In the United States, the aver-
© age is about 300 mrem per year; however, some people in other parts of the world receive a dose more than
four times this amount. For example, in some areas of Brazil the dose to inhabitants can be more than -
2000 mrem per year from background radiation. These variations are caused by several factors, most notably
the type and amount of radionuclides in the soil (see Figure 6). ' . ‘ -

This diversity in background radiation, not human-made radiation, is responsible for the large differ- -

ences in the dose to average individuals. Because perle living in areas with high levels of background
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Fig. 6. Average dose from terrestrial r'adiatidn in the United States.

radiation do so without proven harm, it is assumed by most in the scientific community that the extremely
. small variations in dose caused by DOE/PORTS releases have mconsequentlal if any, effect on humans. See
Figure 7 for a companson of various dose levels : :
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GROUNDWATER MONITORING

. The groundwater momtonng program at DOE/PORTS mcludes assessment monitoring and surface
‘water monitoring associated with four RCRA land drsposal units, detect10n monitoring associated with a
sanitary landfill and a neutrahzatron p1t and off-srte momtonng of resxdentral water sources (.e., crstems

,spnngs and wells). ‘ »

, - The RCRA assessment momtormg program is based on results of a groundwater quahty assessment
completed in 1989 (Groundwater Quality Assessment of Four RCRA Units) and approved closure/post
closure plans Routme monitoring for a list of approved analytes is accomplished by sampling. wells installed

* in the Gallia sand and the Berea sandstone Sampling locations include 27 wells at the X-701B surface \
impoundment, 29 wells at the X- 749 1andfill; 15 wells’ at the X-616 chrormum sludge surface impoundments,

and 15 wells at the X-231B land treatment area. In addition, points of groundwater drscharge to surface water '
associated with these units are monitored at Little Beaver Creek Big I Run Creek, the southwest drainage -
ditch, the west dramage ditch, and the north holding pond. . oo :

' Detection monitoring at the X-735 RCRA landfill is accomphshed by samphng 13 groundwater :

~monitoring wells on the perimeter of the Iandﬁll Detectron momtonng is also conducted at three wells:

' surroundmg the X-701C neutralization pit. . '

, - The RCRA facility mvestrgattons for Quadrants 1 through IV were completed in- accordance wrth the

requrrements and schedules specified in the consent decree issued by the State of Ohio on August 29, 1989
i -and with the RCRA Section 3008(h), Administrative Consent Order issued by USEPA Region Vin 1989 and
updated on August 11, 1994. Dunng the RCRA Tacility. mvestlgatrons two new groundwater plumes contami-
~ nated with volatile organic compounds were delineated: the Quadrant I investigative area (near the X-710 -
laboratory) and the Quadrant Il area (near the X-7OO chenncal cleamng facility and the X 705 decontarmna— S

- tion buildings).

E The primary groundwater contamrnant is trichloroethene (TCE) and its breakdown compounds The
- drinking water maximum contaminant level (MCL) for TCEis 5 ug/L thrs MCL is exceeded at each of the
plumes The maximum TCE values for each plume are : : :

. X-701B surface 1mpoundment-487 000 pg/L (1995)
v X 749 landfill—S5,100 pe/L (1995),
'« X-231B land treatment area—1,970 ug/L (1995),
. Quadrant I investigative area—1,600 pg/L (RFL, Phase I [1990] and Phase 11 [1992 93])
. Quadrant i rnvestrgatrve area———3 700 ug/L (RFI Phase I {19901 and Phase 11[1992-93]) .

‘QUALITY ASSURANCE AND QUALITY CONTROL

‘When momtonng releases and measurrng radlatron in the envrronment the rehabrhty of the data is of -
- the utmost importance. To ensure that the monitoring and measurement results are accurate, DOE/PORTS has
a quality assurance and quality control program that is based on gurdelmes from the USEPA, the American
“Society for Testmg and Materials, and other federal- and state agencies. ‘Portsmouth staff adrmmster numerous . .
‘quality control programs to ensure relrabrhty of the dataon a day-to-day basis. DOE/PORTS also partrcrpates
actrvely in quality control programs admrmstered by agencies outside the srte such as the USEPA and the
National Institute of Occupational Safety and Health. These agencies prepare and drstrrbute test samples for -
~ participating laboratories to analyze. The agencres ‘then compile and evaluate the results and report to each
laboratory on the accuracy of that laboratory’s ‘analyses. In 1995 the Portsmouth laboratory performed over
2, OOO external control measurements wrth 98.1% of the results bemg acceptable ' ,

~
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.I RESTORING THE ENVIRONMENT AND MANAGING WASTE

Envrronmental restoration and waste management activities are. camed out to protect the local
populatron rmprove the qua]rty of the env1ronment, and comply wrth federal and state regulations.

. Envzranmental restoraaon 1s the cleanup of wastes in the envrronment that originated from activities on-
the reservation. \ « . |
‘- Waste management is the control of wastes, mcludmg their destmctron Or permanent storage.

Envnronmental Restoratlon

Env1r0nme’ntal restoratron_ 1s the process of cleaning up inactive waste sites and facilities to ensure
that risks to human health and the environment are either eliminated or reduced to safe levels. DOE estab-
lished the Environmental Restoration Program to find, analyze, and correct site contamination problems as
quickly and inexpensively as possible. This task may be accomplished by removing, stabilizing, or treating
hazardous substances. The federal law that addresses the restoration of inactive waste sites is the Resource
Conservatron and Recovery Act (or RCRA). This legrslatron includes identification of waste sites with the
need for cleanup because of mcreased tisk to public health or the envrronment The DOE/PORTS Environ-
mental Restoration Program was developed i in 1989 and was granted an initial budget of 13.8 million dollars k

 Since then, annual program expendrtures have grown to 50 to 60 rmlhon dollars. :

Waste Management

“The DOE/PORTS Waste Management Program directs the safe storage, treatment, and disposal of
‘waste generated from operations and from envn’onmental restoration pro;ects The mam goal is to ensure that
waste materials do not migrate into the environment.
k © Waste management requirements are varied and often complex because of the variety of wastes
‘generated by DOE/PORTS activities. DOE orders and Ohio EPA, USEPA, and Ohio Department of Health
. regulations must be satisfied to ensure compliance of waste management activities. Supplemental policies
“have been implemented for management of radioactive, hazardous (chemlcal) and mixed (radloactwe and
hazardous) wastes. These polrcres include - : ~

_' * - minimizing wastes;

- characterizing and certifying wastes before they are stored processed treated or disposed of; and
- pursuing volume reduction and use of on-site storage when safe and cost-effective until a final disposal
option is rdentrﬁed :

N OTHER ENVIRONMENTAL PROGRAMS AND ISSUES

' Ecologrcal Rlsk Assessment

In the summer and fall of 1993 DOE initiated the preparation.of a baseline ecological risk assessment
for DOE/PORTS, including a wetland survey, a threatened and endangered plant survey, a threatened and
endangered animal survey, and a bat survey. The wetland survey identified a number of areas considered to be
’ Wetland or emergent wetland these areas were delineated and mapped in Aprrl 1994 The threatened and
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" endangered plant survey and the bat SurVey were cOmpléted in the fall of 1994. Endangered animal survey
results indicated the presence of several state-listed and possibly one federally listed threatened and endan-
gered species within the reservation boundary. The final reports were submitted to.DOE, the USEPA, and the -
-Ohio EPA. : : SRS T o

COMMUNITY PARTICIPATION

A comprehensive community relations and public participation program on the DOE Program has
" been established since early 1990. The purpose of the program is to conduct a proactive public involvement
- program, with outreach components, to foster a spirit of openness and credibility among local citizens and -
various segments of the public.‘The program is also geared to provide the public with opportunities to become
~ involved in decisions affecting environmental issues at the site. o B S
- DOE opened a public Environmental Information Center in February 1993 in an effort to provide
_public access to all documents used to drive decisions on remedial actions being taken at the plant. The -
information center has a full-time staff and is located about 10 miles north of the plant at 505 West Emmitt
Avenue, Suite 3, Waverly, Ohio 45690. The center’s hours are 10 am. to 4 p.m., Monday, Tuesday, Wednes-
day, and Friday, and 9 a.m. to 12 p.m. on Thursday, or after hours by appointment (614-947-5093).
~ A group of about 45 key stakeholders, composed of elected officials, community leaders, environ-

_mentalists, and other individuals who have expressed an interest in the DOE Program, is targeted for informa-
tion and input on current activities and those actions under consideration at the plant site. Semiannual public
update meetings are also held, as well as public workshops on specific topics to keep the public informed and -

_ to receive their comments and 'questions. P‘eriodically,)‘ fact sheets about major projects are written for the
~ public, and semiannual newsletters are printed and distributed to more than 4000 recipients, including the
- community relations mailing list, neighbors within two-miles of the plant site, and all plant site employees '
 andretirees. . . . , O g ’ -
" Points of contact have been established for the public to obtain information o direct questions
~ regarding the DOE Program. The deputy site manager for DOE is the primary point of contact at 614-897-
5510. The Lockheed Martin Energy Systems site manager and the Public Affairs manager also provide
information on the program. - ' ‘ ~

REFERENCE

,Geraghtyjand Miller. 1989. ‘Grdundwater Quality Assessment of Four RCRA Umts Dublin, Ohio.
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o AAQS - . ambrent air quahty standard -
CADL ..acceptable daily intake
“AEA - Atomic Energy Act ~
~AHPA - _~Archaeological and Historic Preservatron Act
AP " Agreement in Principle :
" _"ANSI - - American National Standards Institute -
APG “Analytical Products Group, Inc. -
ARPA  Archaeological Resources ProtectrorrAct
- Bg . becquerel g o
- BUSTR = - Bureau of Underground Storage Tank Regulauons
e°Cco. . degrees Celsius ‘ R
“CAP-88 - . Clean Ajr Act Assessment Package—88
CDI . chronic daily intake -
CEDE . - - committed effective dose equrvalent , ,
- CERCLA . = - Comprehensrve Environmental Response, Compensanon and L1ab111ty Act e
CFR . Codeof Federal Regulauons L
G curie -
cm . centimeter =
cm? ) - square centimeter
~em® . cubiccentimeter o
cMr. ‘corrective measures 1mplementat10n
CMS ~ corrective measures study
O DCA - “dichloroethane
- DCE - dichloroethene -
DcG derived concentration guide -
DF&O0 -~ Director’s Findings & Orders -
DLA - Defense Logistics Agency ' ‘ -
- DMR-QA ~Discharge Momtormg Report Qualrty Assurance Study L
. DNAPL - dense nonaqueous phase liquids :
DOE -~ U.S. Department« of Energy
DOl U.S.Department of Interior
dpm - drsmtegratrons per minute
EDE . effective dose equrvalent
EML ‘ o Envrronmental Measurements Laboratory
EMP environmental monitoring plan S
- EMSL-LV - " Environmental Monitoring Systems Laboratory at Las Vegas
 ENE  castnortheast : / :
. Energyisystem‘s/ . Lockheed Martm ‘Energy Systems , R
- EPCRA - Emergency Planning and Community Rrght-To Know Act
EPIP envrronmental protecnon 1mp1ementatron plan =

" ER o 'envrronmental restoratlon
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- Abstract

The purpose of thns document is to summanze the status of comphance with env:ronmental laws ,
‘regulations, and orders; effluent monitoring data; and environmental surveillance results associated

with U.S. Depariment of Energy (DOE) activities at DOE/PORTS. DOE requires that enwronmental e
- monitoring be conducted and documented for all of its facilities under the purview of DOE Order . -

- 5400.1, General Enwronmental Protection Program and DOE Order 5400.5, Radiation Protection of .
- the. Public and the Environment. DOE activities-at DOE/PORTS are waste management, environ- -
mental restoration, removal of hlghly enriched uranium (HEU), and operation of nonleased facilities. ’ '

. Production facilities for the separanon of uranium |sotopes are leased to the United States Enrich-

-ment Corporatlon (USEC) USEC actlvmes are not covered by thlS document

jBACKGROUND

‘ DOE/PORTS is owned by the U S. Department of Energy (DOE) Effectwe July 1, 1993 DOE leased \ |
 the production facilities at the site to the United States Ennchment Corporatlon (USEC) which was estab- -
lished by. the National Energy Policy Act of 1992. Lockheed Martin Utility Services (Utility Services) man—

- - agesand operates the leased facilities. for USEC. Lockheed Martin Energy Systems (Energy Systems) Temains

the management and operating ¢ contractor for DOE responsibilities at the site, which are primarily waste
management env1r0nmental restoranon removal of hlghly ennched uramurn (HEU), and operatlon of
nonleased facilities. -
/ This document contains a summary of DOE—related envu‘onmental momtonng acuVmes at DOE/
N PORTS. EnV1ronmental momtormg consists-of two major activities: efﬂuent momtonng and envrronmental
~ surveillance. Effluent monitoring is direct measurement or the collection and analysis of samples of liquid and’
gaseous dlscharges to the environment. Envxronmental surveillance is direct measurement or the collection
* and analysis of samples of air, water, and soil. Environmental monitoring is performed to characterize and
-quantify contaminants, assess radiation exposures of members of the public, demonstrate compliance with
applicable standards and permit requirements, and detect and assess the effects (if any) of DOE activities on
the local environment. Multiple samples are collected throughout the year ‘and are analyzed for radroactwrty,
: chermcal content, and vanous physrcal atu1butes . v

. *DESCR!PTION OF SITE LOCALE

DOE/PORTS is located in sparsely populated, rural Pike County Olno onas. 8 -square-mile site (see :
- Frgure 1.1). The site is two miles east of the Scroto R1ver valley in a small valley running parallel to and
approxrmately 120 ft above the Scioto River ﬂoodplam Frgure 1 2 deplcts the plant srte and its 1mmed1ate
env1rons ' )
N - Pike County has approxrmately 24 250 residents. Scattered rural development is typlcal however the
e county contams numerous small -villages, such as Plketon Wakeﬁeld and J asper, that lie w1thm a few rmles '

" ’,‘Sit‘e and Operations Overview 1-1
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of the plant The county’s largest commumty,
Waverly, is about 10 miles north of the plant site and

resxdennal center in this area is Piketon, Wthh is
about five miles north of the plant on U.S. Route 23

. its population is about 1,700. Several residences are

adjacent t0 the southern half of the eastern boundary

. and along Wakefield Mound Road (old U.S. 23),

directly west of the plant. Two nursing homes, with a
combined capacxty of 60 persons, are located along

‘ Wakeﬁeld Mound Road.

~ Additional population centers within 50
miles of the plant are Portsmouth (population

. 22,249), 27 miles south; Chillicothe (popula-
~ tion 21,923), 27 miles north; and Jackson (population
6,144), 18 miles east. The total population of the area

lying within-a 50-mile radius of the plant is approxi-
mately 900,000 (U.S. Department of Commerce
1991). -

DESCRIPTION OF SITE
OPERATIONS

DOE, through its managing contractor;

~ Energy Systems, operates the waste management,
" environmental restoration, and highly enriched

uranium removal programs at the plant, as well as

~ other nonleased DOE property. The environmental
restoration staff performs remedial investigations t0

defme the nature and extent of contamination,

“evaluates the risks to public health and the envuoh—

ment, and determines the available alternatives from

o feas:bxhty studies of potential remedial actions for

sites under investigation. The goal of the environmen-

 tal restoration program is to ensure that releases from

past operations and waste management at DOE/

. PORTS are thoroughly investigated and that appro-

priate remedial action is taken for the protection of

~ human health and the environment.



b \Abstract

ey |dent|fy envn'onmental issues. These issues are discussed frequently thh regulatory agencaes to

" authorities.

et USEC.
" vents and maintenance facrhnes, National Pollutant Discharge Elimination System (NPDES) comphance for
L ,_;ennclunent operatrons (wrth the exceptron of “legacy wastes menttoned subsequently) DOE retains respon-

¥ f— ~ sibility for the site Envrronmental Restoranon Program the Waste Management Program mcludrng waste
~ - inventories that predate July 1, 1993 wastes generated by current DOE activities, and wastes contarmng

i shutdown and operation of all nonleased facilities at DOE/PORTS The Nuclear Regulatory Commrssron

(both at Headquarters and: Regron V) the Ohio Envnonmental Protectron Agency (Ohro EPA) ‘the Ohio Depart- o

R d1scussed frequently wrth the reguiatory agencres to ensure that approprrate actrons are taken to achreve comph— e

kY *Ongomg self—assessments are conducted at the Department of Energy (DOE) Portsmouth srte to

:ensure that appropnate actlons are taken to achreve com pllance

'\':"’jfBACKGROUND AND ovenvusw

S DOE/PORTS 1s reqmred to operate in conformance wrth envrronmental reqmrements estabhshed by a ‘
- number of federal and state statutes and regulatrons executrve orders; DOE orders and comphance and . L
settlement agreements Thrs secnon summanzes the plant S comphance status wrth regard to these vanous I

S Several federal state and local agencres are respons1ble for enforcmg envrronmental regulatrons at
o DOE/PORTS As of July 1 1993 responsmrhty for 1mplemennng environmental comphance was divided e
- between DOE, as site owner: and operator of waste management and environmental restoration projects and. .
" other operations, and USEC a government-owned corporation fermed ‘by the National Energy Pohcy Act of ‘
1992 to assume the natlon S uramum enrichment business. The management contractor for DOE is Energy - :
L Systems A new subsrdtary, Utrhty Servrces was formed to- prov1de management and operanon servrces for L

Under the terms of the lease between USEC and DOE USEC assumed responsrbrlrty for comphance
ctwrttes drrectly assocrated with uranium: ennchment operatrons such as air ermssron ‘permits for cascade -

the X- 6619 sewage t treatment plant and other leased facilities, and management of solid wastes generated by . o

o ;legacy constituents, such as asbestos and polychlormated brphenyls (PCBs);: NPDES complrance at outfalls = S
- notleasedto’ USEC and air emrssron sources not leased to USEC: DOE also retains responsibility for HEU

sl (NRC) is scheduled to assume drrect oversrght of USEC operatrons 1n 1997 In the mtenm, DOE is- provrdmg
oversrghtuntrl the NRC assumes’ regulatory authonty
: Prmcrpal among other regulattng agencres -are the U S Envrronmental Protectton Agency (U SEPA)

© - ment of Health (ODH) and the Ohio State Frre Marshal’s Ofﬁce These agencies issue permits, revtew compltance

iy reports parttcrpate in Jomt momtormg programs, mspect facrhtres and 0perat10ns and oversee comphance wrth Lo
S apphcable regulations. : ST
Ongomg self—assessments of complrance status conttnue to 1dent1fy envrronmental 1ssues These issues are

ance.. -
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- COMPLIANCE ACTIVITIES

\Resource Conservatlon and Recovery Act

~ The Ohio Hazardous Waste Facxhty Board conducted a final heanng on July 21,1995 approving the
issuance of the Resource- Conservatton and Recovery Act (RCRA) Part B perrmt for storage of hazardous
waste in the X-7725 and X-326 facilities. The Permit was issued to DOE/PORTS on August 21, 1995.

- By December 31, 1995, certification of closure was received from the Ohio EPA for 10 RCRA
facﬂmes Three addmonal units have been closed and are awaiting Ohio EPA certification. In July 1992,
closure plans for the X-701C neutralization pit and the X-230J7 surface impoundment were submitted to the
Ohio EPA. Per Ohio EPA request closure plans for these two units were revised and resubmitted in late 1993.
In 1995, DOE rescinded these two closure plans per Ohio EPA request. The Ohio EPA has designated each of
these units as not requiring further action at this time. A closure plan was also submitted to the Ohio EPA for -

the X-344A neutralization-pit in 1993 and amended in August 1995. The amendment documented risk-based
- closure levels for the X-344A Waste Neutralization Pit. Upon Ohio EPA approval of the risk-based closure
~plan, the closure cemﬁcatlon was resubrmtted in October 1995. Table 2.1 shows the current RCRA facility -
- closure status.

Table;, 2.1. RCFIA,facility closure status at DOE/PORTS for 199_5.

satws - Fadility

Certification of closure received from the Ohio EPA X-616 surface unpoundmems
' o A, : - X-705A incinerator
X-749 landfill (northern poruon)
X-749 landfill (southern poruon) .
- X-750 tank c
X-752 container storage unit
X-700 tank 6 :
X-700 tank 7
- X-700 tank 8 c -
e c . X-744G(R) container storage unit
Closed and awaiting certification’ = ‘ ‘ X-744G(U) container storage unit
: ' S g D X-231B land treatment area
o : o i » - X-735 landfill (celIs 1-6)
" Closure plans approved and closure under way X740 tank
FE o . S X740 contamer storage unit
e L ; ( - X-744Y container storage yard
" Revised closure plans submitted to the Ohio EPA for review. . - X-701B holding pond -
~ e .. . X-701C neutralization pit
.. X-23017 surface impoundment
- X-344A neutralization pit

' RCRA NOVs

No Nonces of Vlolatlon (NOVs) were 1ssued to- DOE/PORTS durmg 1995 There are currently five .
outstandmg violations from prevxous audlts The ﬁve outstandmg v1olat10ns are:.

. faﬂure to make hazardous waste determinations regardmg depleted UF, cyhnders and L10H
».  gtorage of hazardous waste in the X-700 tank number 7 for more than 90 days
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e failure to conduct tank assessment of the X~700’tank numbers 6, 7, and 8 and the X-740 and X-750
«  lack of secondary containment for the five tanks listed above, and

.« lack of a hazardous wastepermit for X-700 tank number 7.

Efforts are under way to negotiate a director’ S ﬁndings and orders with Ohio EPA for the depleted
UF, cylmders and L10H and to negotrate a judrcral order wrth Ohio EPA for the remzumng violations.

.. Ohio Consent Decree and USEPA Admlmstratlve Consent Order

A consent decree wrth the state of Olno and an administrative consent order with the USEPA require
the investigation and cleanup of releases to surface water and air; spills from past operations, including the
ehrmnatmn of groundwater . contammatron plumes; and solid waste management units (SWMUSs), of which 77
‘have been identified. These 77 units are distributed over four areas (or quadrants) that are defined based on
~ groundwater movement pattems RCRA facility investigations (RFIs) for all quadrants have been completed,
~and reports have been submitted to the USEPA and the Ohio EPA.
r ..~ The administrative consent yorder with the USEPA was revised on August 11, 1994, to incorporate
those actions resolving NOVs issued by the USEPA in 1993 involving the Quadrant III RFI. The revision of

- the order also gave Ohio EPA day-to-day oversight of the cleanup work at DOE/PORTS. DOE agreed to pay
a $50,000 fine and conduct a supplemental envrronmental project costing a minimum of $1M or more. The
proposed project will address the disposal of waste streams. Another requirement of the consent order, the -
regulatory milestone for submittal of the a1r RFI report to the USEPA and Ohio EPA on February 28, 1995,

- Was meL i
' Director’s Final Fmdmgs and Orders are bemg negotrated with the state of Ohio to address the
management of depleted uranium hexafluoride (UF,) and lithium hydroxide (LiOH) stored at DOE/PORTS.
In addition, a judicial order is berng negotiated with the state of Ohio in order to resolve the outstanding =
noncompliances from previous RCRA inspections. These two agreements will settle the outstanding enforce-
~ ment action by the state of Ohio. It is anticipated the two agreements will be finalized in 1996.

Federal Facilities Cromplian'c:e Act

“The Federal Facilities Compliance Act (FFC Act) was enacted by Congress in October 1992. Federal

; ‘facilitiesare now required to develop and submit site treatment plans for treatment of mixed wastes. Approval

authority for the site treatment plans has been transferred from the USEPA to the Ohio EPA. DOE/PORTS

submitted a conceptual site treatment plan to the Ohio EPA in 1993 and a draft site treatment plan in 1994.

The proposed site treatment plan was submitted in March 1995, and an amended proposed treatment plan in

- August 1995. A director’s Final Fmdmgs and Orders was issued by Ohio EPA for the DOE/PORTS treatment
plan on October 4, 1995. :

Comprehenswe Envuronmental Response Compensatlon and
; L|ab|||ty Act : -

DOE/PORTS is not on the National Pnormes List, and the USEPA and the Ohio EPA have chosen to
oversee envuomnental remediation activities at DOE/PORTS under the provisions of RCRA.
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. Reportable quanuty (RQ) release reportmg requrrements for hazardous substances under the
'Comprehensrve Environmental Response, Compensation, and Liability Act (CERCLA) Section 103 require -
notification to the National Response Center in the event of an RQ release. DOE/PORTS had no RQ releases

" of hazardous substances sub]ect to CERCLA Sectlon 103 notrﬁcatron reqmrements dunng 1995

' 'Emergency Plannmg and Commumty nght-To-Know Act

5 The Emergency Planmng and Commumty nght-To Know Act (EPCRA) also referred to as the
_ Superfund Amendments and Reauthorization Act (SARA) Title 111, requires reporting of emergency planmng '
 information, hazardous chemical inventories, and releases o the envrronment EPCRA reports are submitted
to federal state, and local authorities. -

, 'EPCRA Section 304 Tequires reporting of off- site RQ releases to state and local authorities. EPCRA -
Sections 311 and 312 require provision of material safety data sheets (MSDSs) or alist of hazardous
chemicals for which the MSDSs are requrred and annual submittal of hazardous chermcal inventories,
respectively, to state and local authorities. EPCRA Section 313 requires annual reporting of specified toxrc
chemical releases based on usage rate threshold quantrtres The toxic chemrcal release mventory reports are :
sent annually to the USEPA and to the Ohio EPA.

‘ DOE/PORTS had no RQ releases of hazardous chermcals subJect to EPCRA Sectron 304 notrﬁcatton

B requirements during 1995. The Section 311 MSDS lists are frequently updated and provided to-appropriate

officials. The Section 312 mventory report for 1995 included the 1dent1ty, location, storage information, and -

_ hazards associated with erght hazardous chemicals stored on unleased DOE properties. These eight hazardous -
- chermcals were asphalt, calcium carbonate, diesel fuel, ethylene glycol, gasollne lithium hydroxide, :
' muramum octaoxrde and uranium hexaﬂuorrde Under EPCRA Section 313, -four toxic chemicals, ethylene .
glycol, fluorine, hydrogen ﬂuonde, and zinc, were released to the environment and were reported for 1995
from DOE held properties not leased to other establishments within the Portsrnouth facrlrty The EPCRA
Sectron 313 releases are summanzed in Appendrx Cof tlus report ‘ , S

Underground Storage Tanks

The Underground Storage Tank (UST) Program is managed in accordance wrth the regulatrons of

. DOE, the USEPA, Ohio EPA, and the Ohio State Fire Marshal’s Bureau of Underground Storage Tank

' Regulatrons (BUSTR). The BUSTR regulations are codified in the Ohio. Adrmmstratlve Code (OAC), Rule
Chapter 1301:7-9. DOE/PORTS renewed the registration of 17 tanks with BUSTR in June 1995, including -
three that were listed as temporanly out of service and are empty or contain water. DOE leases 11'0of the
~USTs at the site to USEC, and 1 to the Ohio Army National Guard. DOE has retained responsibility for
_environmental compliance for five of the USTS, three of which are temporanly out of service.
Tanks registered in 1994, but not included on the 1995 registration, include four tanks removed in
1994, one tank removed in 1995 (at the X-735A facility), and one tank whrch was drscovered tobe
~ erroneously registered since 1988. Additionally, two tanks (at the: X~7721 fac1hty) ‘were deleted from the
registry because it was deterrmned that they never contamed regulated substances and are therefore not.
. regulated by BUSTR.
B ~ The 4,000 gallon ﬁberglass tank located at the X- 735A facrhty was removed in March 1995. A
i Closure Report documenting 1 the removal opérations was submitted to BUSTR in May 1995 In June 1995,
- DOE/PORTS received a letter from BUSTR indicating that “BUSTR requires no further action mvolvrng
.correctrve actrons for remedlatron under the regulatory framework” for the X- 735A site.
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All DOE tanks are in complrance with current BUSTR regulatlons Plans are being made to close
DOE’s three remaining out-of-service tanks. Addrtronally, according to current regulations, by December 22,
1998, the. remaining two USTs w1ll be closed in order to meet current regulatory requlrements

: fToxlc Substances Control Act

 The electrical power system at DOE/PORTS uses PCB transformers and large high-voltage PCB
/ kcapacrtors to supply electricity to the enrichment cascade, as permitted under the Toxic Substances Control
~ Act (TSCA). At the end of 1995, the site inventory of PCBs in electrical equipment (1nclud1ng spare
S equrpment) was 168 PCB transformers and 11,110 large PCB capacitors. ,
‘ " PCBs that are not totally enclosed are in service at DOE/PORTS in duct gaskets. This use of PCBs is
-~ addressedin a federal facilities compliance agreement (FFCA) between DOE and the USEPA. The agreement
- required that troughs be installed under all motor exhaust duct gaskets to collect leaks of PCB oils. When
leaks or spills of PCB material occur, they are managed in accordance with the FFCA. ‘ :
. " DOE/PORTS operates several storage areas for PCB wastes. The storage areas meet all apphcable :
requirements of 40 Code of Federal Regulations (CFR) 761.65 or the FFCA. All Portsmouth site solid PCB |
. wastes are in long-term storage because of the lack of commercrally available drsposal facrlmes authorized to
N drspose of wastes contammg both PCBs and radionuclides. ’
' Other sections of TSCA have little or rio impact on DOE/PORTS Although friable asbestos is
) regulated under TSCA, the specific regulations applicable to the site are duplications of other state and federal
~ regulations, specifically, the National Emission Standards for Hazardous Air Pollutants (NESHAP) and
-+ Occupational Safety and Health Admrmstratron regulations. DOE/PORTS also responds to USEPA requests
- for health and safety data as requrred but because the site neither imports chemicals nor manufactures,
.. processes, or distributes chermcal substances for commercral purposes such responses are generally simple

a negat1ves '

Federal Facilities Compliance Agréemeht

n In February 1992, an FECA between DOE and USEPA Headquarters that addresses PCB issues
fcommon to all three DOE uranium enrichment plants became effective. Several compliance issues were

- resolved. These issues included the use of PCBs in nontotally enclosed systems, storage of PCB- radroactrve
waste in accordance with nuclear criticality safety requirements, and storage of PCB-radioactive waste for
longer than one year. As of the end of 1995 DOEJPORTS isin full complrance with the requrrements and
rmlestones of this FFCA.

‘ A quarterly status report is comprled and. subrmtted to DOE regardmg progress toward the milestones k
-specified in the FFCA. An annual compilation of the quarterly reports is submitted to the USEPA. In addition,
- DOE and USEPA representatives meet to resolve any unanticipated issues or uncertainties regarding the
terms of the agreement. Two meetmgs were held in 1995, one in May and one in October, to discuss the
~ FFCA status. The discussions in May addressed the schedule for gasket removal, annual progress at the sites,
~and a proposal associated with the characterization of process and support building wastes. At the October
meeting, concurrence was granted by the USEPA formally documenting the proposal on the characterization
of process and support building wastes. Addmonal comments and issues on the schedule for PCB. gasket
~ removal were also drscussed durmg the October meetrng
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. Federal Insectlmde, Fung|0|de, and Rodenhcnde Act

No restncted—use pestlcxdes are used by DOE/PORTS personnel When appllcauon of a restncted—use
‘ pesticide is required, a certified contractor is used. Apphcatlon of general-use pestmldes by plant personnel is
conducted according to product labeling; all product warnings and cautions are strictly obeyed. Application of
‘\pestlc1des by plant and contractor personnel must be approved by the plant pest1c1de coordmator

Clean Air Actt and NESHAP
0h|o Permlts To Operate

. Under OAC 3745- 35 any air contaminant source ermttmg more than 10 1b/day that is not

- permanently exempt requires the submission of a permit-to-operate application. As of the end of 1995, DOE/

PORTS had 14 state air permits to operate (PTOs), 17 registered sources (“registered” sources are listed by

the Oh10 EPA in lieu of receiving a formal perxmt) and 4 exempt sources. Of the 14 PTOs, nine are currently

‘, involved in an appeal with Ohio’s Env1ronmenta1 Board of Rev1ew ‘No v101atlons of air perrmt limits -
occurred dunng 1995. c :

’ VCIean Air Act Tltle Vv, Permlttmg Program

. ~ After an initial rulmg that its subrmssmn was mcomplete the state of Ohio submitted a complete:

Tltle V program application to the USEPA on July 23, 1994. The USEPA approved Ohio’s Title V Permitting
Program on October 1, 1995.-Ohio’s Title V. program is being implemented i in essentially the same manner
outlined in 40 CFR 70. Ohio will merge its major new source review program ‘with the Title V program but _
will leave its minor new source review process separate The USEPA’s maximum acmevable control
technology rules will be adopted unchanged.

DOE operations at DOE/PORTS are not required to be perrmtted under the Tltle V program because
DOE-related air emissions are below permitting thresholds for hazardous and criteria air pollutants.
Radlologlcal ermssrons subject to NESHAPS cannot by themselves cause a fac1hty to become a T1t1e v
- source. : -

Clean A|r Act Tltle VI Stratospherlc Ozone Protectlon .

S Several activities are proceedmg to enable comphance with T1t1e VI of the Clean Air Act :
amendments. As part of the Stratospheric Ozone Protection Plan, DOE has instituted a record-keeping system

= _ consisting of forms and labels to ensure compliance with the Title VI record-keeping and labeling

_requirements. These requirements affect all areas that use ozone-depleting substances in units or devices. The
appliance service record and retrofit or retirement plan forms apply to those units with a capacity of more than
50 1b. The refrigeration equipment disposal log and associated apphance disposal label have been developed

“to be used by all units regardless of capacity. More than 140 air cond1t10mng/refngeratton units and 30 motor

~ vehicle air-conditioning units under DOE control have been identified. Maintenance: and service of these units

is conducted under contract. The contractor technicians who service the equipment have been properly trained
in accordance with USEPA requirements. Addmonally, DOE has verified that the technicians servicing the
units have purchased approved recovery/recychng eqmpment and have submltted the eqmpment certlﬁcatlons
to the USEPA : :
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NESHAP
DOE gaseous radiological’enlissions /‘were monitored at three active sou:ces during 1995: 7

o X- 326 top- and 31de-purge cascades,
e X-345 high-assay sampling area (HASA) and
e X-326 area 5 seal exhaust vent. -

The radionuclides managed on site are the three natural uranium isotopes (24U, 2U, and #*U) plus
trace concentrations of the human-made radionuclides U and technetium-99 (*’Tc) and the short-lived
uranium daughters thorium-231 (¥'Th), thorium-234 (3*Th), and protactinium-234 (*#Pa). The uranium
isotopes are all alpha radiation emitters, with the U isotope accounting for the bulk of the alpha radiation
released from the plant. The uranium daughters are all beta-gamma emitters. In general, the 2*U daughters
(**Th and ?%"Pa) dominate the U daughter (**'Th). Technetium is a beta emitter that originally entered the
process as a contaminant from reprocessed reactor fuel. '

o Gaseous radionuclide emissions are monitored and released continuously from the X-326 top- and
side-purge cascades and the seal exhaust vents. Emissions from the X-345 HASA vent are intermittent.

DOE/PORTS is in compliance with the 10 mrem/year radiological emission limit established by the
USEPA; 1995 emissions from DOE activities were 0.005 mrem. The five most significant radionuclide
emission sources are monitored by continuous vent samplers for radionuclides and fluorides. Stack tests for
radionuclide emissions have been conducted on six minor sources. Emissions from other minor sources are
~ estimated based on process knowledge and the emission factors in Appendix D of 40 CFR 61, “NESHAP.”

On August 17-18, 1995, the USEPA conducted an inspection of DOE/PORTS for compliance with
40 CFR 61, Subpart H, “National Emission Standards for Emission of Radionuclides Other than Radon from
Department of Energy Facﬂmes « No actions were required as no v1olauons were noted.

Clean 'Water Act

DOE was issued a new NPDES permit covermg DOE activities and outfalls, effective September 1,
1995 This permit encompasses nine monitored outfalls, six of which are classified as point-source discharges

" to waters of the state. The remaining three outfalls are classified as internal outfalls, effluents from which g0

- through another monitored outfall before reachmg waters of the state.

' Compliance rates (by individual parameter) at DOE outfalls ranged from 92% to 100%. The overall

-DOE compliance rate for 1995 was 97%. (The compliance rate is calculated by dividing the number of
‘measurements that did not exceed the applicable permit limits by the total number of measurements made.)
There were a total of 11 exceedences at DOE outfalls dunng 1995. The exceedences consisted of four total

_ suspended solids, four oil and grease mass loading and three tnchloroethene (TCE). ngh rainfall runoff

. routmely results in total- suspended-sohds exceedences

National Environmental Policy Act

E ‘The National Environmental Policy Act (NEPA) requires evaluation of the environmental impacts of
activities at federal facilities and of activities funded with federal dollars. NEPA reviews are required for all
prOJects to determine- the potential for environmental 1rnpacts related to the following:
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ce property (e.g., sites; bmldmgs structures and obJects) of hrstoncal archaeologrcal or archltectural
o srgmﬁcance as ofﬁcrally designated by federal, state, or local governments including those eligible

~_for listing on the National Register of Historic Places; ’
e the potential habitat (mcludmg critical habitat) of federally listed endangered threatened proposed
S or candidate species or of state-listed endangered and threatened species;

o federally listed endangered threatened proposed or candrdate specres or state—hsted endangered and -
. threatened species; -
. ﬂoodplams and wetlands; . :
"« natural areas such asfederally and state—desrgnated wrlderness areas, natronal parks natlonal natural

landmarks, wild and scenic rrvers coastal zones, state and’ federal wildlife refuges and marme
- sanctuaries;
.+ prime agricultural lands ang - co
.= special sources of water (such as class I groundwater sole source aqulfers wellhead protectron areas,
and other water sources that are.vital to a tegion). ~ :

Impacts to air, surface water, groundwater brota socroeconomlcs envrronrnental _]USUCC and worker
safety and health are also reviewed. - '
o DOE/PORTS has a formal program dedrcated to comphance with. NEPA pursuant to DOE

Order 451.1, National Environmental Policy Act Complzance Program. Restoration actions, waste
management enrichment facilities mamtenance ‘and other activities are evaluated to determine the
- appropriate level of NEPA documentation. NEPA docurnents are produced by NEPA compliance pro gram
- personnel and are submitted to DOE for evaluation and approval (Note: environmental impact- statements

" 'must be produced by an mdependent orgamzatlon ) Routine. operatlons and maintenance activities are

- evaluated to assess potential environmental impacts. Most activities performed on site qualify ; for categorical
exclusion as defined in 10 CFR 1021, “NEPA Implementmg Procedures,” and as listed in Subpart D, -

Appendices (a) and (b). These activities are considered to have no significant 1nd1v1dua1 o1 cumulative

~ environmental impacts. In 1995, eight generic categorical exclusions were in effect for DOE/PORTS actions.

. An‘environmental assessment t1t1ed “Construction and Operatrons of an Industrial Solid Waste Landﬁll at

i :Portsmouth Gaseous: Diffusion Plant, Piketon, Ohio” was approved by DOE-Oak Ridge Operations i in 1995.

A revised environmental assessment titled “Modifications and Expansion of X-7725A Waste Accountability
- Facility for Storage of Polychlonnated Biphenyl Wastes of Portsmouth Gaseous Diffusion Plant, Piketon,
- Ohio” was submitted to DOE-Oak Ridge Operations for review and comment in 1995 Three 1nd1V1dua1
categoncal exclusions were approved for DOE/PORTS actions in 1995.- - - .
r The quadrant-wide Cleanup Alternatives Study/Correctrve Measures Study (CMS) reports were
reviewed for compliance with NEPA in 1995. Each SWMU groupmg and corrective measures alternatives ,
were reviewed with preliminary NEPA determmat:lons made and matrixed for each quadrant This matrix will
- enable DOE/PORTS to quickly deterrmne the level of NEPA documentation required for any alternatlve prior
_to preferred alternative selection by the regulators Quarterly audits of Maintenance Service Requests (MSRs)
* were initiated in 1995 to determine and sustain comphance of mamtenance actions w1th NEPA No '
deﬁcrencres were noted in 1995 : S
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: Other Enwronmental Acts and Federal Regulatlons

Endangered Specles Act

The Endangered Species Act of 197 3,as amended provrdes for the designation and protectmn of rare
and threatened wildlife and plants. The Act also serves to protect ecosystems on which such species depend.
Field surveys are performed and mitigating measures are designed as needed. When appropriate, formal -
consultations with the U.S. Fish and Wildlife Service and the Ohio Department of Natural Resources are
~ made. A threatened and endangered species habitat survey was completed in October 1994. A bat survey was
\ completed in September 1994. No field: surveys were completed in 1995

i : Natlonal Hlstorlc Preservatlon Act

"I'he National Histo’ric Preservation Act of 1966 is the primary law governing the protection of
cultural resources (archaeological and historical properties). Cultural resource reviews are conducted on a
-case-by-case basis, and consultations with the Ohio state. historic preservann officer (SHPO) are made as
- required by Section 106 of the Act. Two cultural resource reviews were conducted in 1995. One of the
cultural resource reviews resulted in approval of a “Memorandum of Agreement” among the DOE, the Ohio
~SHPO and The Advisory Council on Historic Preservatlon A draft programmatic agreement (PA) among the
'DOE, the Ohio SHPO, and The Advisory Council on Hrstonc Preservation, ‘concerning the management of

historical and cultural propemes at DOE/PORTS was subnntted to the SHPO for review and comment in
1995 ' ~

Archaeologlcal and Hlstorlc Preservatlon Act, and Archaeologlcal Resources
Protection Act : , 4 ; /

The Secretary of the Departrhent of the Interior (DOI) is required to report to Congress on various
federal archaeologlcal activities by the Archaeological and Historic Preservation Act (AHPA) and by the
Archaeological Resources Protcctlon Act (ARPA), as amended. ARPA requires federal land managers to
provide archaeology program information to the Secretary of the Interior for this report. The Department of

 the Interior Questionnaire on Fiscal Year 1994 Federal Archaeological Activities at the Porismouth Gaseous
Dzﬁ‘uszon Plant was completed and submitted to DOE Headquarters for forwardmg to the DOI in 1995 to
‘ sansfy ‘this requirement. , :

Farmland Protectlon Policy Act

The Farmland Protection Policy Act of 1981 requires federal agencies to consider the effects of their
proposed actions on prime farmland. Prime farmland is generally defined as land that has the best
combination of physical and chemical characteristics for producing crops of statewide or local importance.
When reqmred prime farmland surveys are conducted, and consultations with the U.S. ‘Department of _
Agriculture’s Natural Resources Conservation Service are made. N o prime farmland surveys were conducted
_at DOE/PORTS in 1995. ~
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Title 10 CFR 1022, “Compliance with FlobdplainlWetlénds Environmental Review
Requirements”/ ' R - E R : ‘ ’

, Title 10 CFR 1022 establishes policy and procedures for compliance with Executive Order 11988, -

. “Floodplain Management,” and Executive Order 11990, “Protection of Wetlands.” Activities (other than :
routine maintenance) proposed within 100-year and 500-year floodplains o1 in wetlands first require that a- .
notice of involvement be published in the F\ ederal Register. A floodplain or wetland assessment is required by .

DOE. These assessments must discuss the effects of the proposed project on the floodplain or wetland and

any alternatives or‘mitjgatihg measures that would lessen adverse impacts. For floodplains, a floodplain ,

statement of findings summarizing the floodplain assessment is also required by DOE and must be published

- in the Federal Register for public comment at least 15 days prior to beginning the project. Apreliminary

~ wetland survey of DOE/PORTS was completed in 1995. The preliminary wetland survey identified a number.
- of areas considered wetlands or emergent wetlands. -~ S - B .

Ecological Risk Assessment

" In the summer and fall of 1993, DOE began preparing a baseline ecological risk assessment for DOE/

- PORTS. Included as part of the risk assessment were a wetland survey, a threatened and endangered species

habitat survey, a bat survey, fish community surveys, benthic macroinvertebrate community studies, a water -

toxicity testing task, sediment toxicity testing, soil toxicity testing, and fish tissue analyses. A preliminary

* wetland survey, which identified a number of areas considéred wetlands or emergent wetlands, was
completed in 1995. o SRR o ‘

Ohio Agreement in Principle |

" On October 26, 1993, an Agreement in Principle (AIP) became effective between DOE and the state
of Ohio regarding joint oversight of the three DOE facilities in Ohio (Fernald Environmental Management '

' Project, the Mound Plant, and DOE/PORTS). The AIP provides approximately $11M over a five-year period
to the state to be used to review the environmental compliance and monitoring pro grams and data, supplement
existing state and local emergency management programs, and promote better state and public understanding
of DOE environmental activities at thé three sites. The grant authorization was approved in early 1994. The
‘Ohio EPA is the lead state agency for the AIP, which includes the Ohio Department of Health and the Ohio
Emergency Management Agency (Ohio EMA). T T T

As part of the AIP program, the Ohio EPA participated in the taking of split samples on five =

~ occasions during 1995. Split water samples were taken of NPDES outfall waters and from naturally occurring

water bodies near DOE/PORTS. Split sediment samples were taken of sediments found in the nearby streams

and river formations. Also as part of the program, Ohio EMA participated in training and emergency
management exercises for DOE/PORTS. S LN R _

) The AIP participants meet on a regular basis to discuss progress and the AIP in general. One such

meeting was held at DOE/PORTS on November 30, 1995. The Ohio plan for oversight at DOE/PORTS is

under revision. ‘ : : C T T e
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- DOE Order Comphance

- DOE Order 5400 1, General Env:ronmental Protectlon Program

DOE Order 5400. 1 prov1des drrectron for compliance with the USEPA and state and local
environmental regulations, and establishes requirements for internal environmental protection programs.
DOE/PORTS maintains compliance with federal, state, and local statutes through implementation of
requirements found in the Clean Air Act Clean Water Act, RCRA, TSCA, the Safe Dnnkmg Water Act, and ,
~ other appropriate statutes.

- DOE/PORTS envrronmental protectlon programs mandate the creation of several environmental
r’eports. These reports include the radioactive effluent and on-site discharge data report submitted annually to
- the Waste Information Systems Branch at Idaho National Engineering Laboratory; the five-year plan required

' by the Office of Management and Budget Circular A-106; the annual site environmental report; and reports of
significant nonroutine releases of hazardous substances, consistent with DOE Order 232.1, Occurrence
Reporting and Processzng of Operations Information. An environmental protection implementation plan
(EPIP) is required to be prepared and updated annually. The EPIP defines specific environmental objectives,
including the means and schedules for accomplishing those objectives. An environmental monitoring plan
(EMP) is to be prepared, reviewed annually, and updated every three years. The EMP defines a
" comprehensive system to provrde effluent monitoring and environmental surveillance of effluents from DOE/
- PORTS. The monitoring program includes all environmental media—surface water, groundwater, air, earth,
and biological media. The EMP is designed to meet federal and state regulatory requirements as well as those
internal to DOE/PORTS. In response to an August 1995 DOE audit of the envrronmental monitoring program,
individual EMPs are being developed for DOE operations..

- Quality assurance and data evaluation are primary considerations for DOE/PORTS momtormg,
surveillance, sampling, and analytrcal activities. Independent data verification is conducted. This aspect of
monitoring is targeted for increased attention in the future. Audits of monitoring and sampling activities by
state and federal regulatory agencies have been posmve and no significant findings have been issued.

Pollutnon Preventlon and Waste M|mm|zat|on

Pollution preventron act1v1t1es are adrmmstered at DOE/PORTS through the Pollution Preventlon
“Awareness Program. The purpose of this program is to foster the philosophy that source reduction is preferred
‘over reclamation, reuse, or recycling. Reclamation, reuse, or recychng is preferred over treatment, and
~ treatmnent is preferred over disposal, the last resort in the pollution prevention hierarchy, as referenced in the
Pollution Prevention Act of 1990. DOE participates-in the voluntary “Ohio Prevention First” program, an
initiative sponsored by the state of Ohio that promotes pollution prevention programs. The goal of the
_program is to incorporate pollution prevention into the decision-making process at every level throughout the
organization. The program, required by DOE Order 5400.1, has been incorporated into the site Waste -

" Minimization Program because both programs have compatible goals and program elements.

The Pollution Prevention Awareness Program consists of (1) pollution prevention awareness through
; newsletters bulletins, and memoranda; (2) awards, recognition, and performance indicators; (3) mformatron
- exchange; and (4) training. Other recognized pollution prevention measures are the Best Management ’
~Practzces Plan and the Portsmouth. Spill Prevention, Control, and Countermeasures Plan.

' Waste minimization efforts include segregation of radioactive and nonradioactive wastes and
reduction of radiological control areas, with an associated reduction in use of disposable and washable
personal protective equipment. Mixed waste (hazardous waste mixed with radionuclides) minimization efforts
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* " in PCB spill cleanup, and material substitution. Procedures have been implemented requiring a waste-

" environmental compliance, hazardous waste operations, and RCRA-generator training. Hazardous waste -

 DOE/PORTS

include segregating hazardous wastes from radioactive contaminated wastes, reduction of absorbent cloth use

management plan and project checklists that address pollution prevention and waste minimization practices.

_ Nonhazardous waste minimization efforts include a sanitary waste recycling program that includes recycling
aluminum cans, corrugated cardboard, office waste paper, and spent fluorescent light bulbs. Additionally, a
computer software program has been purchased for tracking hazardous materials within DOE holdings at.
DOE/PORTS. This system will be instrumental in eliminating the most hazardous chemical products stored in
‘jnventory. - LT E AR R
~ Proposed waste minimization projects include recycling lead acid batteries and scrap metal. The
development of a site waste minimization team, continuation of waste minimization training for employees,
and performing pollution prevention opportunity assessments on selected waste streams and activities are
expected to identify additional waste minimization opportunities. - I \

Environmental Training
" Environmental training is 4 continuous process at DOE/PORTS. During 1995, training included

- operations training is conducted at three levels, including a 24-hour course, a 40-hour course, and an 8-hour

refresher course. This training satisfies occupational safety and health requirements specified in 29 CFR

~1910.120, “Hazardous Waste Operations and Emergency Response.” RCRA training courses are specific,
 dealing with hazardous waste generators-and treatment, storage, and disposal operations. This training

satisfies RCRA requirements specified in 40 CFR 265.16, “Personnel Training,” and OAC-3745-54;16(D), .
- “Personnel Training.” - o : T Lo .

Grdundwater Protection Program
Scope of the ;\Groundwatéij Protection Program . |

 DOE Order 5400.1 outlines requirements for groundwater monitoring at all DOE facilities and
specifies the development of three individual documents relating to groundwater monitoring: an EMP

(discussed previously), a groundwater protection program management plan (GWPPMP), and a groundwater -

moniforing plan. The GWPPMP formalizes and structures the DOE/PORTS groundwater protection program -

(GWPP) by identifying and assigning specific roles and responsibilities to the various staff within the plant. -

who are matrixed to the program. The DOE/PORTS plan meets the requirements for a GWPPMP as described -

~ in DOE Order 5400.1. The contents of this plan have been updated and assembled to reflect the following
scope: S : S o ; R =

. 'Deﬁne‘the'pllrpose,,poIicies,ﬁObjectives, and history of the GWPPMP. - e
+. - Define regulations, requirements, and guidance applicable to groundwater monitoring at DOE
~  Portsmouth. - R : P -
- Provide a brief description of the hydrogeologic conditions and known groundwater contamination at
~  DOEPORTS. o T ‘ ,
"« Describe the groundwater monitoring strategies used at DOE/PORTS to meet the applicable - o
" regulations and requirements. T R S e e
« Define the organizational roles and responsibilities of;thé ‘GWPP, including interfaces with other
programs. C | ' S |
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e Define the documentatron required for GWPP projects.
. Provrde the most effective overall management possrble for the GWPP

The DOE/PORTS GWPPMP isa dynamic document that will be updated and revised routmely The

~ format allows updating of individual sections independent of the rest of the document. The plan as a whole will be
reviewed annually and will be revised and reissued every three years. Sectlons that are revised between reissue -
dates will be numbered and dated. Where appropriate, the GWPPMP incorporates material by reference; all

: referenced matenals are subject to annual revrew revision, and reissue.

Purpose POIlCleS and Objectlves of the DOE/PORTS GWPP

“The purpose of the DOE/PORT S GWPP is to charactenze the hydrogeology and monitor the groundwater
quality at DOE/PORTS and its environs. Related tasks are conducted primarily in support of (1) environmental
surveillance activities, (2) land disposal units requiring groundwater monitoring under RCRA, (3) the Remedial
Action Program, (4) UST monitoring, and (5) 1and disposal units requiring groundwater monitoring under state
solid waste regulations (OAC-3745-27 and 3745-29) Support for this program is provided in many forms,
mcludmg technical advice and assistance, well installation and development, sampling and analysis, data
management, data interpretation, report preparatron regulatory negotratron and 1mplementauon of monitoring and

" corrective actions.

Groundwater lnvestlgatlons at DOE/PORTS

In 1994 DOE/PORTS revised and issued the four quadrant RFI reports, completed field activities and
issued a draft report for an off-site soil and groundwater background study, and initiated the CMS process.

' Seven draft CMS reports (Quadrant I, Quadrant II, X-701B, Peter Kiewit landfill, X-749/X-120, X-611A, and
X-705 A and B) were submitted to the Ohio EPA and USEPA. After addressmg regulatory comments, two
draft CMS reports (X-611A and X-705 A and B) were issued as final drafts.

o In addition, construction activities for the X-749 and Peter Kiewit landfill interim remedial measures

were completed. At the southern boundary of the DOE/PORTS reservation, the installation of a subsurface
‘barrier (in the unconsolidated soil and into the top 4 ft of bedrock) was completed. This barrier will preclude
continued southward migration of contaminated groundwater from the X-749 landfill. At the Peter Kiewit
landfill, a groundwater interceptor trench was installed and Big Run Creck was relocated to prevent volatile
organic contaminants (primarily vinyl chloride) from entermg Big Run Creek.
A geologic and hydrogeologic reconnaissance was completed for property adjoining the DOE/PORTS

-southern boundary. A cone penetrometer was used to collect geologic data (four borings) and seven
groundwater samples. In addmon six small diameter piezometers (less than 2 in.) were installed on the

" property. Analytical results for the groundwater samples did not show volatile orgamc contamination on the

prOPerty
DOE Order 5400 5, Radlatlon Protectlon of the Public and the Environment

~ DOE Order 5400,5.proV1des gurdance and estabhshes radiation protection standards and control

* practices desi gned to protect t the public and the environment against undue radiological risk from operations
of DOE and DOE contractors. The order requires that off-site radiation doses not exceed 100 mrem/year
above background. In 1995, the total off-site dose from DOE/PORTS was 0.13 mrem/year, including airborne
emissions, consumption of locally produced foodstuffs (mcludmg fish caught in the Scioto River), and

: consumpuon of drinking water from the Scxoto Rlver ’ :
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DOE/PORTS is also well below all apphcable medta—specrﬁc dose lumts such as the USEPA hrmt of
10 mrem/year from airborne emissions and the DOE derived concentration guides (DCGs) for specrﬁc
nuclides in wastewater and storm water discharges (6.7% of the USEPA hrmt and 0.67% of the DOE hrmt)
- DOE/PORTS conducts various modeling and dose assessment activities from samples and other’ information :
. collected to address the potential for multrple—pathway exposures of the public. DOE/PORTS isin comphance
~ with the reqmrements of thrs order. . '

‘:DOE Order 5820.2A Radloactrve Waste Management

: DOE Order 5 820 2A estabhshes policies, gmdelmes and nummum reqmrements for managmg

" radioactive waste and contaminated facilities.

- All radioactive wastes generated at DOE/PORTS are classrﬁed as low—level waste (LLW)or rmxed ‘
,waste and are subject to DOE Order 5820.2A, Chapter I1I, “Management of Low-Level Waste.” This
‘order requires that all radioactive wastes be treated, stored, or disposed of at DOE facilities. Facilities have
been identified for this purpose (e.g.; DOE’s Hanford facility in Richland, Washington), and procedures and
protocols are being established to provide ‘proper access to these facilities. DOE/PORTS has initiated

. shipments to Hanford. One waste stream has currently been approved under Handford’s waste specrﬁcatton

system. Additional approvals w1ll be sought on a waste stream basis as reqmred

, Commercial facilities are also available for treatment storage, and disposal, and DOE has pIOVlded a
method of approving use of these facilities for small quantities of waste. DOE/PORTS is proceeding to ship -

- wastes under the recently negotiated nationwide contract between DOE and Envrrocare of Utah Inc., for

o disposal of mixed waste.

'LLW is segregated into four pnmary waste types accordrng to apphcable treatment technology and/or
regulatory requirements. These waste types are (1) burnables, 2) scrap metal, (3) other nonburnables, and
(4) mixed (RCRA-LLW and PCB-LLW). Storage requirements for each of these waste types diminish the
- potential for environmental release DOE/PORTS is in complrance with the reqmrements of this order.

Occurrences Reported to Regulatory Agencres

Because the potentral exists to generate RQ releases from Portsmouth site operations, DOE/PORTS is
required to evaluate spills and unanticipated releases to-determine if such incidents are reportable as ‘ \
prescribed in40 CFR 1 17.2, “Notice of discharge of a reportable quantity,” 40 CFR 302.6, “Notification

" requirements,” 40 CFR 355.40, “Emergency release notification,” 40 CFR 7 61 125, “Requrrements for PCB
~ spill cleanups,” or Ohio NPDES permit conditions.
In 1995, DOE/PORTS reported nine occurrences to regulatory agencres Of these occurrences, seven
 were NPDES occurrences rnvolvmg 11 permit exceedences reported to the Ohio EPA for the months of ‘
~ March, April, May, September and October of 1995. On March 14, 1995, a PCB decontamination rinse water

' release of unknown quantity was discharged from a shower stall to the sewer and reported to the USEPA
Office of Pesticide and Toxic Substance Branch and the National Response Center. On December 12, 1995 a
~ Chlorine tnﬂuonde gas cylinder release was reported to the Pike County Sheriff’s Office, the National
Response Center, and the Ohio EPA. Subsequent investigation concluded that the actual release quantity (less :
than'one pound) did not meet or exceed the reportable quanttty threshold : ,
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Compliance Audits of Environmehtal Programs

" During 1995, 12 audxts apprmsals or mspecuons of the DOE/PORTS programs were conducted The
d audlts apprmsals or inspections are listed in Table 2.2 and are summanzed as follows:
' ‘On April 11, 1995, the Federal Energy Regulatory Commission (FERC) conducted the annual dam

stability inspection of the X-611A, X-611B, and X-230K “high risk” impoundments and the X-230K sludge
drying bed. No unexpected findings were noted. ‘While “high risk” impoundments require an annual
inspection, all others require an inspection only once every five years. Since all impoundments at DOE/
PORTS were last inspected in 1991, next year all are due to be inspected again. On May 31, 1995
photographs and information pertaining to the mspecuon were provided to FERC.

~On May 11, 1995, the Ohio EPA and the Pike County Health Department conducted a landfill

comphance mspectmn of X-749A, X-749 (southern portion), and the X-735 industrial solid waste landfills.
‘The inspection team was also provided a tour of the X-230K project to become more familiar with the sludge
issue. The inspection team was pleased w1th the condmon of the areas mspected and there were no findings.

Table 22, Envrronmental audits and mspectlons at DOEIPORTS for 1995.

‘Date L Auditor ' , Type
April 11 DOE/Federal Energy Regulatory Annual dam and- dike inspection
IR - _Commission , . S ‘
- May 11 : Pike County Health Dept/Ohio EPA = Landfill compliance inspection

June7 ~ Ohio EPA L - Annual RCRA audit

June 21 , Ohio EPA - o . Annual NESHAP compliance inspection -
~July 31-August 9 - DOE (Oak Ridge Operauons) . ES&H and QA assessment

August 7-16 ) internal .~ -+~ Integrated technical audit

August 17-18 - - USEPA ‘ - NESHAP compliance inspection
September 7 * Pike County Health Dept - Quarterly landfill inspection
September 15 Ohio EPA o ~ Annual air emission source inspection
November 14 . BUSTR : -~ UST inspection '
November 16 Onio EPA " Closure certification inspection

December 29 . Pike County’ Health Dept . / Quar_terly Iandfill inspection:

On June 7 1995, the Ohio EPA conducted their unannounced annual RCRA compliance audit. DOE/
PORTS received no NOVs or negative observations as a result of this inspection. -
The annual NPDES inspection was conducted by the Ohio EPA on June 21, 1995. No
. noncompliances were noted. Ohio EPA noted that DOE/PORTS was substanually in comphance with the
terms and conditions of the permit at the time of the inspection.
A functional assessment of selected env1r0nmental safety, health, and quality assurance areas-at DOE
~was conducted by DOE Oak Ridge Operations technical representatives from July 31 through August 9, 1995.
. The assessment was part of the DOE/PORTS management assessment program and serves as an assessment
- of the management and operating: contractor in this function area. The audit report included six issues.
The 1995 integrated technical audit of DOE/PORTS was conducted from August 7 through 16, 1995,
by the Energy Systems Central Compliance Evaluation, and Pohcy staff. The audit report included nine
. findings, 21 observations, and three proficiencies. :
On August 17-18, 1995, a representative from the USEPA, Region V, conducted a NESHAP
compliance inspection of DOE/PORTS. The inspection was to confitm compliance and the closing of all
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ST f,concerns noted durmg the March 1993 USEPA comphance mspectron There were no ﬁndmgs and USEPA e
.~ .~ made a number of very. favorable comments mcludmg noting that DOE/PORTS is the first: facrhty natronwrde SRR
i to demonstrate comphance without entermg into.a federal facrlmes comphance agreement S
SRR On September 7, 1995, the quarterly landfill inspection was conducted by the Pike County Health R
R Departrnent No deﬁcrencres were noted. A representatwe from the Ohro EPA also vrsrted the site to obtarn e
SR information about the landﬁll 10 aid his management team in decrdmg on the response toa call-m Permrt to : PR
et ,"Install (PTI) exemption request submitted from DOE/PORTS to the Ohio EPA in April 1995, .~~~ -~
- 0n September 15, 1995, the Ohio. EPA’s Division of Air Pollution, Control conducted the annua] e L
* - DOE/PORTS air compliance inspection. Areas inspected included the X-735 RCRA closure vent system, ‘the Sy
- X-735 industrial landfill refuse and asbestos handling, roadways and parkmg areas, and the moperatlve X-700‘ T e
: contarmnated water treatment systems No. discrepancies were noted. - T
o Omn November 14 1995, representatrves from BUSTR vrsrted DOFJPORTS to revrew the current
c regrstratron of underground storage tanks for accuracy and for a short tour of the site. The BUSTR o
Sl representatlves mdrcated that they would recommend that the Fire Marshal grant the request for a vanance to
~ . extend the time penod to remove the out-of-servrce tanks. at X-751 from 12 months fo approxrmately three
o years. On November 27 1995 DOE/PORTS was nouﬁed by the Frre Marshal that the request for the vanance
oowas approved : T
RS "On November 16 1995 the Ohro EPA vrsrted DOFJPORTS to provrde concurrence on the T
o 'completmn of the X- 744G(U) X: 744A and the X-740 closures. Oth EPA indicated that closure ceruﬁcauon- BRSNS
approval for these projects, where apphcable would be forthcommg Closure: certtﬁcatton approval for X-7OO s
_-tank number 7 has been forwarded from: Ohro EPA Southeast Drstnct to Ohro EPA Headquarters in . - e
R ,Columbus for final approval. .
e On December 29, 1995 the Prke County Health Department conducted a quarterly mspectlon of the
s ~X—’Z 35 Industnal Sohd Waste Landﬁll There were no deﬁcrencres 1dent1ﬁed durmg the 1nspectron

‘ ’,;ENVIRONMENTAL PERMITS
Table 2 3 hsts the current envrronmental perrmt status for DOE/PORTS

Table 2.3 DOEIPORTS envu'onmental permlts for 1995

. No. pernuts ,,:_f i

ST Perrmts — : 7:} : apphpcii,for 3 :] received” L
ks ,»A1r(CleanA1rAct) 4 zanyr
~NPDES (Clean Water Act) B B K

“.° NPDES Construcuon storm water LS 4. S RN 4
‘.,dlscharge permrts T T e e T i e
';X-735 samtary landﬁll hcense 1 U BERE T e

8 Arr sources regrstered by the OhIO EPA in heu of formal permrts to opera U ! SR

Clean Alr Act Permlt Status

At the end of 1995 DOE had 14 permlts to operate (PTOs)z 17 regrstered sources, and 4 exempt i
sources Nme PI‘Os are under the appeal process wrth the Ohro Envrronmental Board of Revrew TR ST
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e f Clean Water Act Permlt Status

7 A néw NPDES perrmt was 1ssued to DOE and became effectrve September 1, 1995 The perrmt
addresses only DOE activities. . BT - o , L

. RCRA Permlt Status

- In March 1993 the Ohro EPA subrmtted the RCRA Part B perrmt apphcatlon to the Ohio Hazardous
Waste Facility’ Board. On July 21, 1995, the Ohio Hazardous Waste Facility Board approved the DOE/ :
PORTS RCRA Part B permlt The perrmt was 1ssued on August 21 1995, .

| , Land Dlsposal Restrlctmn Waste

DOE/PORTS is currently stormg RCRA hazardous waste and low-level radroactwe RCRA mixed
waste. The RCRA hazardous waste is sub]ect to RCRA land ban. provisions, which pernnt storage only to:
- aftain sufﬁcrent quantities to facilitate proper treatment, recyclmg, or dlsposal Low-level radioactive RCRA .
waste (mixed waste) is also regulated under land disposal restriction (LDR) however, the FFC Act provrdes ‘
limited relief from LDR regulation. An October 4, 1995, Drrector s Fmal Findings and Orders (DF&O) was
~ issued by the Ohio EPA to implement the FFC Act, allowmg storage of mixed waste beyond one year. The
7 DF&O prov1des for 1mplementat10n of the PORTS approved Srte Treatment Plan. :

| X-735 Industrlal Solld Waste Landflll Permlt Status

- . The X 735 Industnal Sohd Waste (ISW) landﬁll is the only perrmtted solid waste fac111ty at DOE/
k PORTS and is in comphance with its permit for disposal of solid waste. A license to operate the landfill is
_ obtained annually from Pike County, Ohio. ‘Wastes accepted at the X-735 landfill include cafeteria wastes, )
_ -industrial wastes, disinfected medical wastes (except drugs) constructlon and demolition debris, and asbestos
(in desrgnated locations). No hazardous wastes, TSCA Wastes or radroactlve wastes are permitted in this
~ facility. Asbestos disposal is conducted in accordance w1th NESHAP and OAC 3745-20 “Asbestos
Handlmg—Demohtton Renovatlon Disposal.”. i - :
o ~_-DOE/PORTS construction spoils area (X-736), located 1mmed1ate1y west of the X-735ISW landﬁll '
“isan operatlng landfill for materials not regulated as sohd wastes by the state of Ohio. Materials of this’ type
" include certain construction and demolition debris that do not contain hazardous or toxic substances.

" Environmental Compliance 2-17 ‘







3. Environmental Program Information

 “Abstract

The goal of the envnronmental programs at DOE/PORTS is to assess the effects of DOE operations
at the site on the environment and pubhc health and to maintain the quality of the surrounding
environment. DOE/PORTS has an extensive environmental momtonng program that consists of
radiological and nonradiological monitoring of liquid and gaseous discharges, ambient air, and
groundwater Monitoring is based on environmental regulations, critical pathways analyses, public
concerns, and measurement capabilities. Other environmental programs at DOE/PORTS include
waste management, ‘environmental restoration, waste minimization and pollution preventton train-
mg, mfomtatlon exchanges ‘and public and employee awareness ‘ « ,

j ENVIRONMENTAL MONITORING PROGRAM

Because env1ronmental restoratlon isa srgmﬁcant part of DOE/PORTS ) pnmary mission, the - ‘

-environmental monitoring effort is directed toward collecting and analyzing samples for compliance wrth
: regulatory requirements. Radioactive materials are regulated at the point of drscharge and are monitored as"
they disperse into the surrounding environment. However, most radlonuchdes are released in such small
amounts that it is not possrble to detect them after they drsperse into a medium, such as water, soil, or vegeta-
‘tion. For this reason, mathematical models are uséd to estimate the transport and dispersion of radionuclides
into the environment. Basically, this involves monitoring the source of the contamination (i.e., the drscharge
~ stack or pipe) where higher concentrations than those found in a sampling medium may be readily obtained.
" Modeling can then be used to calculate the expected concentrations of contaminants in environmental media.
‘ These models are also used to help optimize the effecnveness of the existing radiological monitoring
: ‘ program For example, predictions based on models can be very beneficial in choosing the best locations for

- measuring devices and in 1dent1fy1ng important pathways and contaminants. Modeling contributes to the best -
~use of resources avatlable for samplmg and’ analysrs and helps to venfy that-a samphng network is performmg
~adequately.
V "~ Extensive momtorlng 1s also conducted for. nonradroactrve contarmnants “The nonradrologrcal moni-
toring program is designed to ensure that the physical and chemical properues of atmospheric and liquid ,
discharges comply with state and federal- standards. Monitoring of atmospheric releases is designed to ensure -
compliance with perrmts issued by the Ohio EPA. Monitoring requirements for hqmd effluents vary at each
outfall, or discharge point, dependmg on the type of facrhty and the known characterrsncs of the’ wastewater

: Goals

~ The environmental momtormg program is desrgned for the assessment of DOE/PORTS operatxons on
- the environment and public health. This is accomplished through the collection and analysis of samples. The

. results are compared with defined standards. These results are used to gauge the environmental 1mpact of
. DOE/PORTS operatrons and to set prrormes for further envrronmental 1mprovements '
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'Rat‘ionale .

The juStiﬁcation’for choosing certain environmental media to be sampled, specific sampling loca-
tions, sampling frequencies, and parameters is referred to as the rationale. Environmental regulations, critical
. pathways analyses, publlc concerns, and measurement capabilities must all be considered in the rationale for
_ the establishment of a successfil environmental monitoring program. The rationale for the establishment of
- DOE/PORTS environmental monitoring program is found in the Environmental Momtormg Plan for the
Portsmouth Gaseous Diffusion Plant (MMES 1994) which was dlstnbuted in November 1996. It was revised -
 to address on]y DOE/PORTS activities. -

E’nvironmental Regulatiohs :

: Numerous state and federal regulations that encompass radlologxcal and nonradlologxcal programs are
drivers for much of the momtonng conducted at DOE/PORTS. These regulations include NESHAP, NPDES,
RCRA, and NEPA. Compliance with these regulations involves a number of regulators, including the USEPA
-and the Ohio EPA, which oversee various site activities to help ensure compliance. In addition to these
. regulations are DOE orders in the 5400 series, in particular 5400.1, General Environmental Protection
- Program, and 5400.5, Radiation Protection of the Public and the Environment. A complete discussion of the
site’s compliance activities is in Section 2 of this report, “Environmental Comphance
Acceptable levels of vcontammants are generally specified in regulations or permits relating to nonra-
dioactive substances. Regulations relating to radioactive materials generally include limits for exposure to the
public. As discussed in Section 5, “Dose,” DOE/PORTS uses USEPA-approved mathematical models to
estimate the drspersmn of radloactrve contarmnants in the envrromnent and resulting exposures to the off-site

population. -
| Critical Pathways Analyses

~ Individuals can be exposed to airborne and liquid releases of radioactive and chemical materials
through various routes. These routes are referred to as pathways. Environmental reports were examined to
determine which radionuclides and exposure pathways are most important in terms of the quantity of radionu-
clides released, the dose received by the maximally exposed individual, and the collective dose received by -
the population as a whole. This type of analysis, called a critical pathways analysis, is a good indicator for
\determlmng which radionuclides and pathways at a particular site deserve the most attention. Critical path-
* ways analyses have been used mstoncally at DOE/PORTS as input for the environmental monitoring pro-
gram.

- The followmg sectlons summarize the results ofa cnucal pathways analysrs of DOE/PORTS opera-
tions. The analysis includes radionuclide releases to the atmosphere and surface water, which are the prmmpal’
medla that could transport radJoacttve contarmnants from the srte

Air

Air provides a potential exposure pathway to humans for radionuclides released into the atmosphere. '
Therefore, air sampling is conducted to evaluate the potential dose to local populations. Monitoring measures -
_ include radiological and nonradiological air emissions from individual buildings and specific facility loca-
~ tions. This information is used to help protect the health and safety of DOE/PORTS workers and the general

“public and to demonstrate compliance with state and federal air quality regulations.’ :
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l Surface Water

Surface waters at DOE/PORTS are: analyzed to ensure comphance w1th water quahty standards
; estabhsh background water quality, evaluate the potenual for contaminant releases and to comply w1th
momtormg regulahons and pernnts ; - - ~ : :

| Summary of Radnonuclldes

The three natural uranium 1sotopes (234U 235U and 238U) and technetium ( 99Tc) are potenﬂally ,
51gmﬁcant when calculating the radiation dose received by the public around DOE/PORTS. Each of these
_ radionuclides has a half-life that exceeds 200,000 ‘years; consequently, the samphng frequency does not need
- to allow for radioactive decay. The types of radiation emitted vary from one radtonuchde to the next. The
predormnance of beta and alpha emitters indicates the 1mportance of mternal exposures resulting from pos- ‘
s1b1e 1ngest10n or 1nhalat10n of radlonuchdes : - : '

. 'Important Pathways for Radlonuclldes from DOEIPORTS

e , Exposure to radloactwe matenals could occur from releases to the atmosphere surface water or

- groundwater. In addition, a dose could be recexved through direct external irradiation by radlauon emanating
- from buildings and other ob]ects (e.g., depleted uranium drum and burial areas) located within plantand

~reservation boundaries. Doses are estlmated for all potentlally sxgnlﬁcant exposure pathways relevant to the
k »exposure modes Just descnbed ) \ -

f Imphcatlons of Pathway Analysns for Enwronmental Momtormg

. Models used to assess any: envxronmental 1mpact relatmg to the transport of radxonuchdes and cherm- B

cals, and human exposures to these substances released from DOE/PORTS are appropriate for the situation
“encountered. Those pathways of exposure to the most-exposed mdmdual and to the entire population remdmg
‘within 50 miles of DOE/PORTS are évaluated. : S :
Each assessment is documented A file is created that contams the results of each calculauon a
‘description of models used, a descnptxon of any computer codes used to implement the models, and a com- -
plete list of the values and sources of all input data and assumptions used. Surface water and groundwater
- modeling are conducted as necessary to conform wnh apphcable requnements of the state government and of
 the reglonal USEPA office. e : B

- Puybhc‘ Concerns “

Although the actual amount of a radiological material or a chemical substance released is of great

concern to the pubhc its effect on the environment and public health is of even greater concern. Such concern

- can arise when a release could be transported to nelghborhoods or schools. Concem can also exxst for releases
: of long~11ved radlonuchdes that remam in the envnomnent for many years ‘ e '

Measurement Capabllmes

Many of the radtoactlve and nonrad10act1ve matenals released from DOE act1v1t1es exxst in such low
concentrations in the envn'onment that they cannot be measured readlly Thus; measurement capabﬂmes '
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~ become deterrmmng factors in the rationale for momtormg certam matenals In these cases, modehng,
,prevmusly dlSCllSSBd can be used to estlmate concentranon levels

Enwronmental Momtormg Program Changes in 1995

_ Env1ronmental momtonng practlces are re-evaluated as new methods and the need for monitoring
- evolve: Types of measurements and their frequen<:1es are rev1ewed routmely, and ‘monitoring locations are
sometimes changed The primary change in the environmental momtormg program in 1995 was that DOE
was 1ssued an NPDES pernut govermng only DOE outfalls.

. Followmg issuance of the DOE NPDES perrmt a new Environmental Momtormg Plan for DOE
Acnvmes has been formulated. The plan, required by DOE Order 5400 1, was distributed in November 1996.
The plan documents DOE effluent monitoring and environmental surveillance activities conducted at DOE/
- PORTS. The plan also includes the rationale and design criteria for the environmental monitoring program,

the frequency of momtonng and analys1s specific analytical and sampling procedures, quahty assurance
requlrements and gmdance on preparmg and dtstnbutmg reports.

ENVIRONMENTAL QUALlTY

Mamtammg the quahty of the enwronment at DOE/PORTS andi in the surroundmg commumnes
Tequires programs that involve several site departments and organizations. These programs are extensive and
varied, involving not only site personnel but also members of the general public. Activities include waste
- management, environmental restoration (ER), waste minimization and pollution prevention, environmental
trmmng, and mformat10n exchange and pubhc awareness programs ‘

; Waste Management Program

The DOE/PORTS Waste Management Program directs the safe storage treatment, and disposal of
waste generated by past and present operations and from current ER projects. The primary objective is to
ensure that waste materials do not migrate into the environment. Waste managed under the program is divided
* into six categories: low-level rad10act1ve hazardous rmxed PCB and PCB- rad10act1ve asbestos, and conven-
' tional samtary waste: : :

e Low-level radioactive waste——ra(hoaCUVe waste not classified as h1gh level or transuranic and that does
- ot contam any components regulated by RCRA or TSCA.
R Hazardous waste—waste that contains one or more of the wastes listed under RCRA or that exhibits
one or more of the four RCRA hazardous characteristics: i gmtablhty, corrosivity, react1v1ty, and -
- toxicity.
* Mixed waste——waste contalmng both hazardous and radioactive components Mixed waste is subject
" to RCRA, which governs the hazardous components and to addrtlonal regulanns that govern the
‘radioactive components.
» ' PCB and PCB-radioactive wastes—waste containing PCBs, a class of synthettc organic chemicals
including 209 known isomers, each with from one to 10 chlorine atoms on a biphenyl ring. Under
~ TSCA regulations, PCB manufacturing was prohibited after 197 8 However, continued use of PCBs
s allowed, prov1ded that the use does not pose arisk to human health or the environment. Disposal of -
all PCB materlals is regulated
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. -Asbestos waste—{riable asbestos materrals from renovation and demoht10n actrvrttes
e Sanitary waste—-waste that is neither radioactive nor hazardous Solid sanitary waste is basrcally
~ refuse and is disposed in landfills. Liquid samtary waste includes sewage and mdustnal waste
treated at the DOE/PORTS sewage treatment plant S :

: Waste management requrrements are vaned and are sometJmes complex because of the vanety of
waste streams generated by DOE/PORTS activities. DOE Orders, Ohro EPA, USEPA, and Ohio Department
of Health regulations must be satrsﬁed to-ensure complrance for waste management activities. Supplemental
policies have been 1mplemented for management of radroactrve hazardous and mrxed wastes. These pohcres -
include - : S ~ : :

. rmmmrzmg wastes 4 :
-+ characterizing and certlfyrng wastes before they are stored, processed treated or drsposed and

o pursuing volume reduction and use of on-site storage when safe and cost-effecuve untrl a ﬁnal d1sposal
‘ opt10n is identified. «

Envnronmental Restoratlon Program -

‘ , DOE established the ER Program to ﬁnd analyze, and correct site contammatwn problems as quickly
and cost-effectively as possible. The ER Program encompasses both inactive sites (remedial action) and active
* facilities (decontamination and- decommissioning). Optlons for correcting or mmgatmg the contaminated sites -

. ‘and facilities mclude removal, containment, and treatment of contammants

The DOE/PORTS ER Program is designed to ensure that activities meet federal and state require-
‘ments (primarily RCRA) and DOE Orders. The Ohio EPA and USEPA oversee the DOE/PORTS ER Pro-
‘gram through their respective agreements with DOE. The Ohio Consent Decree became effective August 29,
-1989. The Administrative Consent Order, between the USEPA and DOE, became effective in 1989 and was
revised on August 11, 1994. These agreements establish a program of corrective actions to be takenanda~
schedule for their completion. y

- Asrequired in these agreements, DOE/PORTS ER Program activities are- conducted in accordance
w1th the RCRA correctrve action process, which consists of the followmg

. Descnptzon of current conditions—to prov1de knowledge of the current envrronmental settmg of the
, groundwater, surface water, soil, and air, o
»  RCRA facility assessment——to 1dent1fy releases of contarmnants and determme the need for further
investigation. -~ : : \ :
* RCRA facility mvestzganon-—-to deterrmne the nature and extent’ of any contamination.
- e Corrective measures study—to evaluate and select a remediation alternative. -
*  Corrective measures implementation—to implement the selected remediation measure.
e Interim remedial measures———to 1mplement qmck remedratron or. mxtlgatlon measures in advance of
. permanent action. : :

" Because of the s1ze of the facrhty and the nature of groundwater ﬂow DOE/PORTS was d1v1ded into four
. quadrants for mvesugatron and cleanup
The DOE/PORTS ER Program was developed in 1989 and was granted an initial budget of $13.8M.
Since then, annual program expendrtures have grown to as much as. $50M-$60M. RFIs have been completed
- forall quadrants and CMSs have been submitted to the agencies. As a result of potential threats to human
‘health and the environment, five interim remedial measures (IRMs) were implemented. -
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Waste Minimization and Po’llUtion Prevéntion Program

DOE/PORTS has combmed its waste minimization and pollution prevennon efforts to consolidate
related activities. Objecnves of the DOE/PORTS Waste Mlmmuanon and Pollution Prevention Program
include ,

e fostering a philosophy to conserve resources and create a minimum of waste and pollution;
e promonng the use of nonhazardous matenals in plant operanons to minimize potentlal risks to human
' health and the environment;
» reducing or €liminating the generation of wastes through matena] substmmon product reformulation,
process modification, improved housekeeping, and on-site closed-loop recycling; and '
" 'complymg thh federal and state regulanons and DOE pohmes and requirements for waste minimization.

The DOE/PORTS Waste Mrmrmzanon and Pollutlon Prevention Program continues activities to
achieve the waste mlmmxzatlon object1ves Typlcal pro;ects 1nc1ude

. mamtalmng a comprehensrve waste tracking and reportmg system
. evaluanng all plant processes and activities to identify waste ‘minimization opportunities (e.g., conducnng
- process. waste assessments and identifying procedures that are barriers to waste minimization);
 «  maintaining an effective plant-wide waste minimization tralmng program;
e maintaining a waste minimization and pollution prevention awareness promotional campaign; and
. providing a waste mmnmzatlon and polhmon prevention 1nformanon exchange network

Envrronmental Tralnlng Program

DOE/PORTS provides environmental tralmng to increase employee awareness of envnonmental
activities and to enhance the knowledge and qualifications of personnel performing tasks associated with
environmental assessment, planning, and restoration. The program includes on- and off-site classroom
instruction, on-the-job training, seminars, and specialized workshops and COurses. Env1ronmental training

- conducted or prepared by DOE/PORTS includes -

hazardous waste site training for workers

- hazardous waste site training for managers/supervxsors

" RCRA training for treatment-, storage-, and disposal- facﬂlty workers,
environmental laws and regulations trarmng, and

e water/wastewater treatment trarmng

lnformatlon Exchange Program

To 1mprove and update its env1ronmenta1 momtonng and research programs, DOE/PORTS exchanges
mformatlon within the site and with other DOE facilities and other sources of information. -
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, Techmcal lnformatlon Exchange
DOE/PORTS representatlves attend both DOE-sponsored and mdependent techmcal mformanon

exchange workshops such as the- annual DOE Model Conference quarterly muln-plant task team meetmgs
~and professronal conferences o

| Public AWareness Pro‘gramx i

; A comprehensrve commumty relatmns and pubhc partrcrpanon program on the ER and Waste Man-
agement programs has been established since early 1990. The purpose of the program is to- conduct a proac-

N tive public involvement program, with outreach components, to foster a splnt of openness and credibility -

among local citizens, ‘elected officials, business, media, and various segments of the public. The program is
.also geared to provide the public wrth opportumtres to become mvolved inthe decrsrons affectrng environ-
- ental issues at the plant.
o - DOE/PORTS opened a public Envnonmental Information Center in February 1993 in an effort to .
‘provrde public access to all documents used to make decisions on remedial actions being taken at the plant.

" The information center has a full-time staff and is located about 10 miles north of the plant at 505 West o
 Emmitt Avenue, Suite 3, Waverly, Ohio 45690. The centér’s hours are 10-a.m. to 4 p.m., ‘Monday, Tuesday,
, Wednesday, and Friday, and 9 a.m. to 12 p.Im. on Thursday, or after hours by appointment (614-947- 5093).

o A group of about 45 key stakeholders, composed of elected officials, community leaders, environ- -
" mentalists, and other individuals who have expressed an interest in the ER and Waste Management programs,
is targeted for information and mput on current activities and those actions under consideration at the plant. -
VSermannual public update meetings and public workshops on specific top1cs are also held to keep the public - -
“informed and to receive their comments and questions. Periodically, fact sheets about major projects are
written for the pubhc Semiannual newsletters are printed and distributed to more: than 4,000 recipients, ;
, 1ncludrng the community relations marhng lrst nerghbors wrthm two mrles of the pl ant, and all plant ernploy- o
ees and retirees.
\ ~ Points of contact have been estabhshed for the pubhc to obtam mformatron or d1rect quesnons
‘ regardrng the ER and Waste Management programs The DOE Deputy Site Manager is the primary point of
- contact (614—897-55 10). The Energy Systems srte manager and the pubhc affarrs manager also provrde '

mformatron on the program , ,

'OhIO Agreement |n Pnncnple

- The Oth AIP isa program orrgmated by DOE in whrch DOE contnbutes fundlng to state agenc1es
for resident state personnel to oversee environmental comphance of DOE activities at the three DOE facilities
within the state of Ohio (the Ferna}d Environmental Management Project near Cincinnati; the Mound Plant,
Miamisburg; and DOE/PORTS, Piketon). The lead state agency for AIP is the Ohio EPA Ohro EMA and
"ODH also parncrpate in the’ AIP program o a S ,
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4. Effluent Monitoring

Abstract

1 Envnronmental momtonng at DOE/PORTS is conducted to assess the lmpact of plant operatnons on
‘the surrounding environment. The DOE/PORTS environmental monitoring program. includes direct
~ monitoring of air, surface water, and groundwater. Samples are analyzed for radiological contami-
nants as well as potentially harmful nonradiological pollutants. Monitoring is confined to National
Pollutant Discharge Elimination System (NPDES), groundwater and air samphng conducted within
the plant boundaries. The release of airborne pollutants from DOE/PORTS is regulated by permits -
from the state of Ohio and the U.S. Environmental Protection Agency. The majority of liquid efflu-
ents from DOE/PORTS are regulated by the NPDES. A total of 0.002 Ci of radioactivity was re- -
leased to surface water from DOE/PORTS outfalls in 1995. These levels represent a decrease in
~ uranium and technetium emissions from 1994. For nonradiological releases, overall compliance ,
with the NPDES permtt limits was 97%. Results for 1995 indicate that DOE/PORTS operattons dld :
not have a sxgmflcant envnronmental |mpact outside the reservatlon boundanes

INTRODUCTION

DOE/PORTS practlces a progresswe env1ronmenta] strategy for polluuon control in comphance with
reqmrements of the Clean Air Act and the Clean Water Act. This strategy uses modern pollut10n abatement
~ technology followed by continual review of treatment facility performance to meet current regulat10ns
regarding airborne and l1qmd effluents in the most cost-effective manner. DOE/PORTS has maintained an
environmental monitoring network since 1964. DOE/PORTS actlvmes have lustoncally contnbuted rmmmal
pollutants to the environment. ~ : : S : :

'AIRBORNE DISCHARGES

- This section bneﬂy descnbes major radlologlcal and nonradxologlcal air emission sources and associ- -
~ ated emission control and emission monitoring systems at DOE/PORTS followed by a summary of the total -
annual emission data and a dlscussmn of its 31gmﬁcance o

Radlologlcal Atrborne Dlscharges

- Asa result of the formation of USEC DOE leased the ennchment operatxons facilities at DOE/

" PORTS to USEC. Under the terms of the lease, USEC assumed reSponsublhty for most of the existing radio-
nuclide point-source discharges. The primary source of radiological discharges to the air at DOE/PORTSis
" the uranium enrichment. cascade itself, which could release radionuclides through USEC sources one and two
(the top -side E- -jet and Seal Exhaust 6) and DOE sources one and two (seal exhaust 5 and X-345). The X-345
HASA formerly a cascade support facility, is now operated by DOE/PORTS as a continuously monitored
source Tl'ns source 1s currently out of serv1ce but could become operatlonal dgain if necessary ~

Effluent Monitoring 441
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Regulatory Reqmrements |

Airborne discharges of rad:onuchdes from DOE/PORTS facilities are regulated by the USEPA under
the Clean Air Act and NESHAP. These regulatlons set (1) an annual dose limit of 10 mrem/year to any
member of the public as a result of airborne releases from DOE facilities and (2) certain minimum perfor-
mance standards for demonstraung compliance with the dose limit.

~ Gaseous radionuclide discharges are also regulated, along with all other atmospheric pollutants, under
the Ohio permlt-to-operale regulations. However, Ohio does not yet | have any standards governing radionu-
clide emission limits and defers to the federal NESHAP program instead of acting on permit apphcaﬂons filed
by DOE/PORTS.

. In addition to these out31de authont1es DOE regulates radronuchde emissions to all env1ronmental
media through DOE Orders 5400.1, General Environmental Protection Program, and 5400.5, Radiation
Protection of the Public and the Envzronmeﬂt (to be replaced by 10 CFR Part 834). DOE Order 5400.5 sets an.
annual dose limit of 100 mrem/year to any member of the public. Unlike the NESHAP limit, the DOE limit
mcludes the impacts of radioactivity releases from a facility through all pathways.

DOE Order 440.1;, Worker Protection Management for DOE Federal and Contractor Employees
DOE Order 441. 1, Department of Energy Radiological Health and Safety Policy, and 10 CFR Part 835,

* Occupational Radiation Protection, require DOE facilities to establish effluent monitoring programs suffi-
cient to ensure that no unrecognized environmental 1mpact is occurring as a result of DOE operations. The

- details of the DOE/PORTS env1ronmental monitoring program will be documented in the Environmental
Momtorzng Plan for the Portsmouth Gaseous Diffusion Plant, wluch is discussed in detall in Section 2,
“Environmental Comphance :

Radlologlcal Alrborne Sample Colleetion,and‘Analytical Procedure

Gaseous radionuclide and fluoride emissions from the purge cascade vents, the X-345 HASA vent,
seal exhaust 5, seal exhaust 6 and the top-side E-jet vents are sampled continuously. Only a percentage of the
seal exhaust 6 and top-side E-jet emissions are from DOE. The continuous vent samplers draw a flow-
proportional sample of the vent stream through two small alumina traps in series by way of an isokinetic
‘probe. The primary sample traps are replaced weekly, and the secondary traps.are replaced quarterly. -

A waste stream analysis was performed to deterlmne what radionuclides are present on site. These
radionuclides are the naturally occurring uranium isotopes 24U, U, and 2*U; two trace impurities from
recycled uranium, 26 and ¥Tc; and equilibrium concentrations of short-lived uranium daughters. Alumina
from the sampler is analyzed for total uranium, ***U, and technetium. The ratio of U to total uranium (i.e.,
* the “assay”) and the process data are used to calculate the fractions of 2**U and U in emissions. Because of

their short half-lives, uranium daughter emissions cannot be reliably measured in weekly samples and are
assumed to be in equilibrium with their parent nuclides. The uranium daughters mcluded in the equilibrium
 calculations are the thorium and protactinium 1sotopes 23“Th 231'I‘h and #*Pa.

Radlologlcal Alrborn’e Results

Radionuclide emissions from DOE/PORTS (Table 4.1) had no srgmﬁcant 1mpact on public health or
the envuonment Total radionuclide emissions from the site increased in 1995 because of the addition of
emission estimates from unmonitored sources. In 1995, DOE/PORTS included emission estimates using the
factors for emissions from unmomtored sources in the calculation of the effective dose equivalent (EDE),
found in Appendlx D of this. document ‘The conservative estimates accounted for the majority of the increase
in the dose. There were no unplanned releases durmg 1995.. DOE/PORTS emissions still remain well below
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B the apphcable USEPA standard and far below the levels listed as safe by national and 1nternatronal regulatory 7
‘bodies such as the Occupational Safety and Health Adm1mstrau0n the NRC and the Internahonal Comrmttee

on Radlatlon Protect:Ion

Table 4.1. Radlonucllde releases to air from DOE

- activities at the Portsmouth site in 1995°. -

Radionuclide o Cilyear®
COBY 000895
it R S 0000734

e TR . 893E-T

BU 0000192

' Total uranium L 00097

PTe 00147

- Uranium daughters - - . 000059

: *'fexcludes USEC activity releases
> 1 Ci=3.7E10 Bq '
- . c=0. 000000893 - EERE : o
Hrstoncally, uranium has accounted for 75% o almost 90% of the public dose from DOE/PORTS
emissions. Consequently, the emission control systems on the cascade are optnmzed to reduce uranium
emissions first and technetium emissions second. Figures 4.1 through 4.3 show DOE/PORTS emission levels
_ for uranium and technetium over the last five years ‘Figures 4.1 and 4.2 show uranium emissions in curies (a
measure of radroacum:y) and kilograms (a. measure of mass), respectively. Emissions of uranium isotopes
~ from DOE souices during 1995 were 0.0097 Ci, which is equivalent to 0.686 kg (1.6 1b). Both figures are
~-included because uranium is a mixture of three different isotopes (B¢U is a trace contanunant) with w1dely
varying specific activities, producmg varying levels of curies per kilogram. Because of this, 1 Ci of uranium
can weigh from 20 to 6,600 Ib, dependmg onthe proportxons of isotopes present. For the future, it i$ expected -
- that mass emissions (kllograms) of uranjum will remain about the same: as levels seen from 1989 through
1995, and that the activity emissions (cunes) of uramum R AP - 4F1CURFH4.
should continue to decrease after 1993 because of the L : :
absence of highly enriched uranium in the emissions.
, , Emissions of uranium daughters have ranged from
~0.002 to 0.028 Ci/year since 1986 and have never had a

015

~k Includes ennchment .

SR
, S1gniﬁCant impact on the environment or public health. ~ m'( 010 b. - % operatlons :
Emissions from DOE/PORTS sources durmg 1995 were: W i / -
00006Ci. 5 o /*
. Figure 4.3 shows technehum emissions in curies.  © B / ’ 7, v
~ Because only one isotope of technetium is present at DOE/ -~ 0057~ / / o T
'PORTS, a figure showing mass emissions would provrde no- B EE / / 7 ’ R
information not found in Figure 4.3. Mass emissions of - 2 / ‘ / , / SRURER
technetium from DOE/PORTS sources in 1995 were 0. 864g‘ L ) % : % ’ A v -
w(()OOZlb) which is eqmvalentt00024OC1 : S 1991 1992 - 1933 1994 1995
' YEAR -

o 'Nonradlologlcal Alrborne Dlscharges - _
o : Fig. 4.1. Total curies of uranium
DOE/PORTS operations- also release various - - BT ?é%‘;‘f?ggg%?c?" g‘-}rg '1’(‘,?5 B?)urces '

', nonradiolo grcal substances to the atmosphere. \Fluondes are
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< 4F2KILOFHA present in the cascade vents as various reactive fluoride

E - gases, including UF and hydrogen fluoride (HF). These
emissions are momtored directly with the continuous vent
- .- . samplers. In addition, several types of airborne emissions

* Includes enrichment _ are calculated from process data or from purchasing
operations - -

records. All of these emissions are now the responsibility

of USEC ~

101

. Regulatory Requirements -

1991 1992 1993 1994 1995
YEAR

////, el R ' - Discharges to the atmosphere are regulated
4ked - under the Ohio permit-to-operate regulations. Under Ohio -
regulations, the Ohio EPA can “register” small emission
- sources rather than issue a formal permit. Permits to
an. 42, Total kllograms of uranium dlscharged operate must be renewed every three years and set out
to air f’°m DOE sources, 1991-19985. . . explicit numerical limits on emission rates or operating
: S : © 4ratcrw  Testrictions and on monitoring and reporting requirements.
B o "o Aregistration is valid until revoked by the Ohio EPA and
V ' R presumes that the registered source is too small to havea
significant environmental impact. Most of the

Cx
; 777 R nonradiological sources at DOE/PORTS are either
® 6 L o / L i registered or are expected to be registered when the Ohio
% . o / - enrichment EPA acts on the submitted applications.
) L operatlons . , - ) )
o ,L R / ‘ ' ‘Background
2 L R % DOE/PORTS operates numerous small sources
N X / - of criteria (or conventional) air pollutants. Air polluiants
o L_* Y% //, N / , - emitted from DOE/PORTS include chlorine, hydrogen
1991 . 1992 1993 1994 1995 fluoride (HF), methanol, assorted solvents, and coolants.
'  _YEAR - Theamounts of these chemicals emitted are estimated for
Fig. 4.3. Total curies of technetium - annual reports to the USEPA as required under Sec-
discharged to air from DOE sources, . tion 313 of SARA and are incorporated in this report.
19911995 (1Ci=3.7x10° Ba). . Apotherair pollutant present at DOE/PORTS is

asbestos released by renovation or demolition of plant facilities. Asbestos emissions are not included under

Section 313 of SARA, and no quantified emission level is available. Asbestos emissions are controlled by a

system of work practices supervised by the Industrial Hygiene Department The amount of asbestos removed
) and d15posed of is reported quarterly to the Oth EPA.

LlQUID DISCHARGES

. This section brieﬂy describes major water discharge sources and associated control and monitoring
- systems at DOE/PORTS that are DOE responsibilities. A summary of total annual radiological and

~ nonradiological discharges and a discussion of the significance of the data and of any anomalies follow.

; ~ Existing DOE/PORTS colléction and treatment facilities are discussed in this section together with
- facility improvements, new treatment facilities, and studies to improve performance. Varieties of hazardous
liquid wastes—uranium contaxmnated as well as noncontaminated—result from operations associated with

remedxanon activities. Major DOE wastewater sources and systems are shown in Figure 4.4. .
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Background

The quality of surface waters at DOE/PORTS is affected by wastewater discharges and groundwater
‘transport of contaminants from land disposal of waste. Although bedrock characteristics differ somewhat
among the watersheds of these surface waters, the observed differences in water chemistry are attributed to
- different contaminant loadmgs rather than geologic variation. Water quality, radioactivity, and flow measure-
ments are made at a number of stations operated by DOE. Water samples are collected and analyzed at -
~various intervals (weekly, monthly, etc.) for radiological and nonradiological parameters.
Liquid plant effluents are regulated by the NPDES permrt issued September 1, 1995, and drscharged

~ to surface streams that pass through the reservation to the Scioto River. A brief descnonn of these discharge

‘points, or outfalls, is provided in the following paragraphs. The locations of the NPDES-pemutted outfalls
that are the responsibility of DOE are shown in Figure 4.5.

NPDES 609 (X-624 carbon filtration facility-this outfall number was changed to 015 i in the new
- permit)—This facility provides for removal of volatile organic compounds (VOCs) from contaminated
groundwater originating from the X-701B plume interceptor trench. These groundwater interceptor trenches
were constructed to control the migration of VOC-contaminated groundwater toward Little Beaver Creek. A
flow diagram for outfall 609 is shown i in Figure 4.6.

NPDES 606 (X-701E/X-623 carbon filtration faczlzty-thzs outfall number was changed to 61 0 in the
new permzt)——These facilities (X-623 replaced the X-701E in June 1994) provide for removal of VOCs from
contaminated groundwater originating from site remediation activities and from miscellaneous well develop-
~ ‘ment and purge waters. Treated water is discharged to the sanitary sewer and then to USEC outfall 003.

NPDES 607 (X-700 air stripper)—The X-700 air stripper was constructed to remove VOCs from
contaminated groundwater originating from the X-701B site remediation actrvmes This outfall was removed \
from the new permit.

" NPDES 608 (X-622 groundwater treatment facility )—-Thrs facrhty provides for removal of VOCs
from contaminated groundwater originating from X-231B, X 749 and Peter Kiewit Iandﬁll site remediation
activities. .

" NPDES 611 (X 611/X-705 sump water treatment faczlzzy)—Thrs facility provrdes for the removal of -
VOC’s from decontamination water from the X-705 decontammatmn facrhty Treated water is dxscharged to
the sanitary sewer then to USEC outfall 003.

- NPDES 006 (X-611A north sludge lagoon), NPDES 007 (X—61 1A middle sludge lagoon ), and NPDES
- 008 (X-611A south sludge lagoon)—These lagoons once received lime sludge from the plant water-softening
- process and are filled to capacity. The lagoons now receive water from rainfall. Discharges from these facili-
ties are rare and occur only during perrods of excessive rarnfall Flow diagrams for outfalls 006, 007, and 008

are shown.in Figure 4.7.. o '
NPDES 012 {X-2230M holdmg pond, formerly Gas Centnfuge Enrichment Plant (GCEP) 001 ]—The
X-2230M holding pond provides a quiescent zone for setthng of suspended solids, dissipation of chlorine, and
 containment of oil with effluent bafﬂmg This outfall was renamed outfall 012 by the Ohio EPA on Septern-
ber 23, 1991.
NPDES 013 (X-2230N holdmg pond, formerly GCEP 002 }—The X-2230N holding pond provides a
. quiescent zone for settling of suspended solids, dissipation of chlorine, and containment of oil with effluent
“baffling. This outfall was renamed outfall 013 by the Ohio EPA on September 23, 1991.
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(X-624 carbon flltratlon facnlrty) ; : (X-611 A north middle, and south sludge lagoons)

4-F8-FLOW-2230.FH4

' NPDES 014 (holding pond not con- RANFALL RUNGRE

structed, formerly GCEP 003)—Aholding pond =~ = se——— .
originally planned and designated as outfall 003 =~ - : 1 ¥5%e ‘
was not constructed because of significant = ~ | e——DATER
changes in area topography. The Portsmouth o o ' ‘

- NPDES permit issued September 23, 1991, limits - \ y Y
o dxscharges to this outfall to storm water only and 1 x2280M | X-2230N
requires no routine monitoring. This outfall was . POND. _POND
removed from the permit issued September 1, 1995.
A flow diagram for NPDES outfalls 012 and ouTEALLoi2 L - OUTFALL 013

e ,0131sshowan1gu1‘e48 T - o53aMgd T ' 0.423 Mgd

. oy .. e + Fig. 4.8. Flow dia ramforoutfalls012and013
Radlologlcal LIqud Discharges (X-2230M holding pond and X.2230N holding pond).

Virtually all radiological liquid discharges

~ from DOE activities come from remediation = : ‘
- activities. The exceptions are trace concentrations of naturally occurring uranium in storm water runoff The

" locations of remediation actJvmes are dispersed throughout DOE/PORTS and may be discharged from any of
the NPDES outfalls : :

Radlologlcal qumd Sample Collectlon and Analytlcal Procedure
DOE external outfalls (012, 013 and 015) are momtored by taking grab samples.in compliance with
NPDES. Aliquots from these samples are analyzed for total uranium concentrations, gross alpha, gross beta,

and ®Tc-beta radioactivity. The ratio of alpha act1v1ty to total uranium is used along with process datato
calculate the proportlons of the md1v1dual uramum 1sotopes
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Radlologlcal qumd Results

. qumd radlologlcal discharges from DOE/PORTS had no srgmﬁcant impact on pubhc health or the
~ environment. Total radionuclide discharges from DOE/PORTS sources in 1995 totaled 0.801 kg. A total
of 0.002 Ci of uranium was discharged in 1995 from DOE/PORTS sources. All samples taken for technetium
during 1995 from DOE sources were below the limit of detchon 'No unplanned releases to surface water
occurred during 1995.
: The secondary standard for mult1ple nuclides is that the sum of the frachonal DCG values shall not
exceed 1.0. In 1995, DOE/PORTS discharges remained well below the applicable DOE standard (100 mrem/
year) and far below the levels listed as safe by national and 1nternat10nal regulatory bodies such as the Occu-
‘pational Safety and Health Admrmstratron the NRC and the Internanonal Comrmttee on Rad1at10n Protection -
(5 rem/year) ' : L ,

B ,Nonradlologlcal quwd Dlscharges

DOE/PORTS operatrons also release vanous nonradrologrcal substances to surface waters. In addi-
tion, a shallow groundwater aquifer under DOE/PORTS ‘discharges to local surface waters on all four s1des of
the plant, although not always w1thm the reservatlon boundary * : ; :

*Regu!atory Requlrements ~

Nonradlologrcal dlscharges to surface waters are regulated by the DOE/PORTS NPDES permrt 1ssued

under the authority of the Clean Water Act. The Ohio EPA has regulatory authonty for the Clean Water Act
- at DOE/PORTS; however, the Ohio EPA did not become active in administering NPDES permits to federal

- facilities until early 1983. In a letter dated May 25, 1983, from the Ohio EPA, DOE/PORTS was advised to

~ begin sending monthly self-monitoring NPDES reports directly to the Ohio EPA begmmng with the August
1983 1eport. A revision of the DOE/PORTS NPDES permit was issued on September 23, 1991, and additional -
- modifications were issued on December 12, 1991; June 1, 1993; September 3, 1993; and April 1, 1994. This
. permit expn'ed on July 29, 1994. In January 1994, DOE submitted an application for a new permit to the Ohio

"EPA. A new NPDES permit was issued for DOE outfalls and became effective September 1, 1995 '

Nonradlologlcal L|qu1d Sample Collectlon and Analyttcal Procedure

Samphng of nonradioactive constituents-is regulated under the DOE/PORTS NPDES perrmt Analy-

- sesare performed in accordance w1th 40 CFR 136

iNonradlologlcal qumd Results

The 1995 NPDES comphance rate for DOE outfalls was 97% Comphance rates for 1nd1v1dual

k parameters ranged from 92% to 100%. . : '

~ Data from the three discharge pomts from the X-61 1A lime sludge lagoons (NPDES 006, 007 and

. 008) 1nd1cated that there were two exceedences of the measured parameters, although the flow at these

outfalls is too infrequent to calculate a useful comphance rate.. In 1995 only 14 samples were obtained for. all

three outfalls.
“ At the X-2230M holding pond (NPDES 012), two exceedences of the total suspended solids (TSS)

. and two exceedences of oil and grease limits resulted in a compliance rate of 97%. Exceedences were deter-

" mined to be caused by heavy ramfall/snowmelt The comphance rate for all other pararneters was 100%..
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Two exceedences of oil and grease limits at the X-223ON holding pond (NPDES 013) resulted in
compliance rates of 92%. The exceedences were attributed to heavy ramfall/snowmelt and high ambient
temperatures. The compliance rate for all other parameters was 100%.

The X-701E/X-623 carbon filtration facility (NPDES 606-now 610) had two exceedences of TCE
effluent limits. The X-623 facrhty became operatlonal in October 1995, and the exceedences are attributed to

 startup operations.

The X-700 air stnpper (NPDES 607) was not used dunng 1995 and subsequenﬂy was removed from
the perrmt
Atthe X-622 groundwater treatment facility (NPDES 608) one exceedence of the monthly average

~concentration of 1,2-trans-dichloroethene resulted in a compliance rate of 92% for this parameter.

The X-624 carbon ﬁltratwn facrhty (NPDES 609-now- 015) had one TCE exceedence for a compli-
ance rate of 97%.
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Abstract

. 'fPotentlal umpacts on human health from DOE/PORTS operatlons are calculated based on environ- -
mental momtonng and surveillance data. The maximum potential effectlve dose equnvalent thata -
- person living off site could receive from atrbome radlologlcal releases from DOE activities at the
- Portsmouth site is 0.005 mrem. This potential dose is less than the 1994 effective dose equwalent
- for DOE/PORTS (0.066 mrem) and is well below the 10 mrem/year limit set by the U.S. Environ-
_mental Protection Agency, the 100 mrem/year limit set by DOE, and the 300 mrem/year (approxi-
mate) dose the average person in. the United States receives from natural sources of radiation.
Chemical releases were also well below. applicable standards, and dose calculations show thatany
- potential chemlcal doses to the pubhc would be mlnute and would not have any adverse health '
- effects. : : L o

INTRODUCTION

} Prevrous secttons of this report charactenze and quantrfy radrologrcal and chermcal releases from
- DOE/PORTS operatrons during 1995 (Section 4). This section evaluates the potenUal 1mpacts (1 L., dose) on - -
human health based on the data presented in Sectron 4 BRI S r ,

| ‘APPLICABLE REGULATIONS

: '_ : Radlologlcal Regulattons

/ A1rborne releases of radtonuclldes frorn DOE facﬂmes are regulated by the USEPA under the Clean
Air Act'and NESHAP. These regulations set an annual dose limit of 10 mrem/year to any member of the
i public as a result of airborne releases from DOE nuclear facrhttes as well as setting performance standards
- for demonstratmg compliance with the dose limit. Arrborne radionuclide discharges are also regulated along
- with all other atmospheric pollutants, under the Ohio perrmt-to operate regulatrons However, Ohio does not '

o yet have standards govermng radronuchde emission lnmts and therefore defers to the federal NESHAP

‘regulations.
, DOE regulates radtonuchde enuss1ons to all envrronmental medta through DOE Orders 5400. l :
General Environmental Protection Program, and 5400.5, Radiation Protection of the ‘Public and the Envzron- :
. ment. DOE Order 5400.5 sets an annual dose limit of 100 mrem/year to any member of the pubhc The DOE :
‘ »lumt mcludes all radtonuchde releases from a facility, unlike the NESHAP hrmt :

“‘Chemlcal Regulatlons

_Airborne dtscharges of chermcal agents are regulated under the ‘Ohio permit-to- operate regulatrons
~ issued under the state equrvalent of the Clean Air Act. Enforceable limits on emissions listed in these perrmts '
~ are based on maintaining normal ambient air concentrations within ambrent air quahty standards (i.e., the -
~ limits are not d1rect1y enforceable on mdrvrdual sources) ' ~
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qumd discharges are regulated by the NPDES perrmt issued under the Clean Water Act. Enforceable
hrmts inthe perrmt are based on mamtarmng approprrate water qualny in recervmg streams ~ '

B DOSE CALCULATION

v Small quantrtles of radlonuchdes were released to the env1ronment from DOE/PORTS operations
- during 1995. This section summarizes estxmates of the potentlal consequences of the releases and describes
the methods used to make the estlrnates

c Radlologlcal Dose Calculatlon
Termlnology

Most consequences associated with radionuclides released to the environment are caused by interac-
tions between human tissue and various types of radiation emitted by the radionuclides. These interactions
- involve the transfer of energy from radiation to tissue, possibly resulting in tissue damage. Radiation may
come from radlonuchdes outside the body (in or on environmental media or objects) or from radionuclides
“deposited inside the body (by inhalation, ingestion, and, in a few cases, absorption through the skin). Expo-
sures to radiation from radionuclides outside thie body are called external exposures; €xposures to radiation
- from radronuchdes inside the body are called internal exposures. This distinction is important because exter-
nat exposure occurs only as long as-a person is near the external radionuclide; simply leaving the area of the
source will stop the exposure.. Internal exposure continues as long as the radionuclide remains inside the body.
- A number of specialized umts have been defined for characterizing exposures to ionizing radiation.
. Because the damage associated with such exposures results primarily from the deposition of radiant energy in
tissue, the units are defined in terms of the amount of incident radiant energy absorbed by tissue and of the
) blologlcal consequences of that absorbed energy. These units include the following:

«- - Absorbed dose—a physical quantity that defines the amount of incident radiant energy absorbed per unit
_ mass of an irradiated material; its unit of measure is the rad. The absorbed dose depends on the type and
energy of the incident radiation and on the atomic number of the absorbing material.

*  Dose eqmvalent—a quantity that expresses the biological effectiveness of an absorbed dose in a specified
‘human organ or tissue; its unit of measure is the rem. The dose equivalent is numerically equal to the
‘absorbed dose muIUphed by modifying factors that relate the absorbed dose to biological effects. In this -

. report, the term “dose equivalent” is often shortened to “dose.”

*  Effective dose equivalent (EDE)—a risk-equivalent dose equivalent that can be used to estimate health-
effect risks to exposed persons; itis a weighted sum of dose equivalents to spec1ﬁed organs. The weigh-
ing factors and identification of these specific organs have been published by the International Commis-
sion on Radiological Protection (ICRP 1977, ICRP 1978). ,

_* . Committed ( eﬁ‘ectzve ) dose equzvalent (CEDE)—the total (effective) dose equrva]ent that will be received ?

- overa spec1ﬁed time period (in this document calculations are based on a 50 -year period) because of
~ radionuclides taken into the body during the current year.
. Collective committed (eﬁ‘ecnve ) dose equivalent—the sum of comrmtted (effectwe) dose equivalents to all

" -individuals in an exposed population. The unit of measure is the person-rem. The collective dose is also

- frequently called the “population dose.” : :

* Dose conversion factor—the dose eqmvalent recerved from exposure to a unit quantity of a radionuclide

‘ ‘by‘ a specific exposure pathway. Two types of dose conversion factors exist. One type gives the commit-
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ted dose equivalent (rem) resulung from 1ntake (by mhalatlon and mgesuon) of a unit acnvrty [1 0 pCi
(37 BQ)} of a radionuclide. The second type gives the dose equivalent rate (mrem) per unit activity ,
1.0 uCi (37 Bg)] of a radronuchde ina umt (cm or cmz) of an env1ronmenta1 compartment (an or ground
~ . surface). .
o Total ejfectzve dose equzvalent ( TEDE)~—-the sum of the EDE for external exposures and the CEDE for
t ‘mternal exposure :

'Dose Calculatlon for Alrborne Radlonuclldes ‘

‘ Charactenzmg the consequences of radlonuchdes released to the atmosphere by srte activities during
1995 was accomplished by calculating EDEs to the max1mally exposed person (a hypothetical individual who
is assumed to reside at the most exposed point on the plant boundary) and to the entire population (approxi- -

- mately 918,000) residing within 50 miles of the plant. Dose calculations were made using the Clean Air Act -

- Assessment Package-88 (CAP-88) of computer codes (Beres 1990), which was developed under sponsorshrp ‘

of the USEPA for use in demonstrating comphance with NESHAP concerning radionuclides (40 CFR 61). -

~This package contains the most recently approved version of the AIRDOS-EPA and DARTAB computer

codes and of the ALLRADS8 radionuclide data file. The AIRDOS-EPA computer code implements a steady- -
state, Gaussian plume, atmospheric dispersion model to calculate concentrations of radionuclides in the air
and on the ground; it uses NRC Regulatory Guide 1.109 food-chain models to calculate radionuclide concen-
trations in foodstuffs (e.g., vegetables, meat, and milk) and subsequent intakes by individuals. The concentra- -
tions and human intakes are used by the USEPA’s latést version of the DARTAB computer code to calculate
- EDEs to humans from radionuclides released to the atmosphere The dose calculanons use the dose conver- :
sion factors contained in the ALLRADRSS data file. : o
' Radionuclide release data were modeled for three release points. The radronuchde release mventory is
detailed in- Sectlon 4, “Effluent Momtormg ? Meteorologxcal data used in the calculatrons consrsted of joint
frequency distributions of wmd direction, wind speed, and atmosphenc stability that were prepared from data
- collected during 1995 at the 40-m station on the DOE/PORTS meteorological tower. Rainfall during 1995
was 41.3 in., the average air temperature was 53°F, and the average mixing layer height was 6,562 ft.

The dose calculations assumed that. each person remained unprotected, at home (actually outside the
house) during the entire year and obtained food according to the rural pattern defined in the NESHAP back-
ground documents (USEPA 1989b). This pattern spec1ﬁes that 70% of the vegetables and produce, 44, 2% of
the meat; and 39.9% of the milk consumed by each person are produced in the local area (e.g.,inahomme =~
garden). The remmmng portion of each food is assumed to be: produced within 50 miles of DOE/PORTS. For
collective EDE estimates, production of beef, milk, and crops w1thln 50 miles of DOE/PORTS was calculated
usmg the state~specrﬁc productron rates provrded wrth CAP- 88 ‘

--Dose CaIcUI‘atlon for Waterbome Radlonuchdes . :

Water is sampled at all plant outfalls andin the rece1v1ng streams. Sample results for the Sc1oto River
show no significant difference in radronuchde concentranons between upstream and downstream locations
(see Sectron 4, “Efﬂuent Momtormg”) , : : ~ :

"Dose Calculatlon for: Radlonuclldes in Other Envnronmental Media

, The CAP-88 cornputer codes calculate doses from mgestmn of meat, nnlk and vegetables containing a
radlonuchdes that were released to the atmosphere Usmg the conservative food consumpdon pattern de- '

Dose 53




' DOE/PORTS |

scribed in the previous sections, about 62% of the maximum individual EDE and 81% of the collective EDE
result from mgesuon of foodstuffs :

Calculatlon of Rad:o!oglcal Dose to Aquatlc Blota

; DOE Order 5400 5 Chapter II, sets an absorbed dose rate limit of 1 rad/day to native aquatic organ-
isms. To demonstrate compliance with this limit, absorbed dose rates to crustacea, mollusks, and fish were
* calculated using the CRITR2 computer code and measured (annual average) radionuclide concentrations in
the Scioto River. CRITR?2 estimates dose rates from internally deposited radionuclides, from immersion in
water, and from sedlment 1rrad1atron (Baker and Sold at 1993).

Chemlcal Dose Calculatlon ~

Varymg amounts of chemicals were released to the envrronment from DOE/PORTS operations
during 1995. This section contains estimates of potenual human exposure to these chemicals and compares
the exposures to acceptable levels of exposure as deﬁned by federal standards and regulatmns

Termmology
_ Terrns pertinent to discussion of chemical exposure include the following:

*  Acceptable daily intake (ADI)—intake of a chemical (measured in milligrams per day) that is not antici-
pated to result in any adverse health effects over a hfetlme of exposure ADISs are calculated from several
~ different federal standards and regulations. ' ,
*  Ambient air qualrty standard (AAQS)—national or state standard for maximum concentrahon of an
* airborne pollutant that is not expected to adversely affect the pubhc health (primary AAQS) or the public
- welfare (secondary AAQS). ‘
*  Chronic daily intake ( CDI )——mtake of a chemical (expressed in rmlhgrams per day) from drinking 2L (2 -
~ qt) of surface water per day. '
* Maximum contaminant level (. MCL)——maxnnum concentration legally allowable in drinking water under
USEPA national interim primary ‘and national pnmary drmkrng water regulations that apply to all com-
" munity or public water Systems.
Maximum-contaminant-level goal—maximum concentration desxrable in dnnkmg water. USEPA natmnal
~ secondary drinking water regulations that apply to public water systems.
* NPDES—permit program that 1ncludes efﬂuent standards, momtonng requirements, and conditions for
 discharge. :
- *  Reference dose—an estimate of the darly exposure to the human popu]at10n mcludmg sensitive 1nd1v1du-
s, that is hkely to be w1thout an appremable nsk of harmful effects durmg a lifetime.

| Dose Cal‘culation for Waterborne Chemicals ,

k The USEPA has set ADI standards for some chermcals in the form of maximum contaminant levels
and maximum- -contaminant-level goals (in rmlhgrams per liter), which were converted to ADI values by
- multiplying by the average daily adult water intake of 2 L (2 qt). Drinking water regulations and standards
apply to community or public water systems and thus are conservative when applied to surface water.
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For chemtcals for whtch maximum contammant levels or maxrmum contarmnant-level goals were not g
vavarlable ADIs were calculated from oraI reference doses. ’Ihese values are available from the USEPA

" Integrated Risk Information System (U SEPA 1991) For noncarcmogemc chemicals; daily exposure to the -

- reference dose (in mrlhgrams per kilograms per day) should result in no adverse effect over a lifetime. ADIs :
. . were calculated from reference doses by multiplying by 70 kg, the average human body weight. - t
o “Outfalls are not readily accessrble to the general public; therefore, rngestlon of water directly from .

~ outfalls is unlikely. Although it is possrble for a member of the public to ingest water from either Big Beaver- -

- Creek or Big Run Creek, both of these water bodies run through active agncultural operatrons (i.e., farms and
cattle pastures) along their entire Iength between DOE/PORTS and the Scioto River and are classified as -
unsuitable for use as potable water sources because of agricultural runoff. Consequently, the first realistic -
location for a member of the public to be routmely exposed to liquid dtscharges is the Scioto River. In fact,
: there are no identified drinking water mtakes in the Scioto River downstream of DOE/PORTS either.
~Sampling data for eight metals and two organic chemrcals are avarlable for NPDES outfall statrons

~ - (Not all chemicals were measured at each outfall.) Annual average values of the samphng data (in micro-

- grams per liter) were muIUplred by2L to estimate routine daily’ intake levels. Much of the sampling data for
individual chemicals were reported as “less-than” (<) values, mdrcatmg that concentrations were below the = 4
 limits of detection of the analytical methods used. Because average sample coneentrations were reported as

. less-than values, the CDIs are also reported’ as less-than Values The CDIs were compared. with the ADIs to’

‘establish whether ingestion of water could result in an exposure above the ADI. CDI/ADI ratios of less than 1
indicate an acceptable level of risk; CDI/ADI ratios greater than 1 could indicate an unacceptable risk or the
need for further study \ : - ~ o :

E'Calculatlon of Dlrect Exposure to Chemlcals i

Dtrect exposure to chermcals does not represent a hkely pathway of exposure at DOE/PORTS For.
* airborne releases, concentrations off-site are too small to-present problems through the skm exposure path-
- way. For water releases, outfalls are generally located within areas of the site that are not readily accessible to
- the general public. Although exposures for consumption of drinking water at the dtscharge sites were calcu- -
- lated, publrc exposure to water from the area of the dtscharge ona da11y basrs is hrghly unhkely

. ;DOSE CALCULATION RESULTS

| Radlologlcal Dose Results

, ’Ihe Radrauon Exposure Inforrnatton Reporttng System (REIRS) report is an electromc file created -
annually to comply with DOE Order 5484.1. This report contains exposure results for all monitored mdrvrdu-
- alsat DOE/PORTS, whtch includes visitors, with a positive exposure during the previous calendar year The !

1995 REIRS Report indicated that there wefe no visitors with a positive exposure. =
--Federal regulatron 10 CFR 835 requtres that a visitor report be sent to all 1nd1v1dua1s vrsrung DOE/
PORTS who have been momtored for external and/or internal éxposure to radiation or radioactive material.

- Any member of the pubhc exposed to radiation or radioactive matenal durmg direct 0n~srte access at a DOE

site or facrhty shall not exceed 100 mrem TEDE i in a year. -
The average TEDE in 1995 for all employees and subcontractors was. O 87 mrem wrth the hrghest
. TEDE bemg 69 mrem. \ L R o
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| Alrborne Radlonuchde Results

, The maximum potenual EDE to an off-site 1nd1v1dua1 from 1995 radlologlcal releases from DOE/ o
PORTS is 0.005 mrem, which is well below. the 10-mrem NESHAP limit applicable to DOE/PORTS and the -

* approximate 300-mrem dose per year that the average individual in the United States recéives from natural

- sources of radiation. It is unlikely that any one person would be exposed to maximum doses from both
airborne and liquid effluents ‘because the points of maximum exposure are on opposite sides of the plant
Furthennore no one is known to draw drinking water from the Scioto River downstream of the plant.

The collectlve EDE to the entire population around DOE/PORTS in 1995 was 1.2  person-rem, which

isa mmute fraction of the approximately 276, 000 person-rem that this population received from natural

~ sources of radiation during 1995. The collecnve EDE to the nearest commumty Piketon, was calculated to be
approxxmately 0.02 person—rem :
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Abstract

"The pu rpose of groundwater monltonng at DOE/PORTS isto characterlze the hydrogeology and
monitor groundwater quality at the plant and its environs. More than 600 monitoring wells are used
to track the flow of groundwater and to measure any.contaminants present both on- and off-site.
‘Groundwater monitoring extends to surface water that receives direct input from groundwater
sources. Off-site sampling is conducted to assess the effects of the Portsmouth operatnons on
nearby public and resrdenttal water supplles , :

| INTRODUCTION

\ Groundwater momtormg activities include effluent surveillance momtonng, synopttc groundwater o
" 1evel measurements, and other types of monitoring of (1) RCRA umts (2) solid waste disposal units, (3) spe--
cial mvesttgauon or momtonng units, (4) groundwater treatment units, and (5) RFI quadrant location units.

’ GROUNDWATER HYDROLOGY

. A portion of precrprtatton accurnulates as groundwater by soaktng mto the ground mﬁltratmg soil

~ and rock. The accumulation of groundwater in pore spaces in sediments and bedrock creates sources of usable
r Water which flows in response to eexternal forces. ‘Groundwater may eventually reappear.at the surface in
spnngs swamps, stream and river beds, or pumped wells. Thus, the primary input to. groundwater is recharge
~from rainwater, and the ‘output of groundwater is discharge to spnngs swamps, rivers, streams, and wells.

. Surface water percolates downward into soil through the pore- spaces between sediment grains. The
smaller the pore spaces, the slower the flow of water through sediment. Permeability is the ease with which -
water moves through the pore spaces and cracks in a given material and i 1s largely deterrmned by the volume -

“and size of the pore spaces and how well connected the pore spaces are. ' .
- As water infiltrates the earth, it travels down through the vadose, or unsaturated, zone. Here the pore‘ -
spaces are filled partly with water and partly with air. Water moving down through the unsaturated zone will
eventually reach the saturated zone, where the pore spaces are completely filled with water. The boundary
between unsaturated and saturated zones is known as the water table, the elevation of which generally fol-- \
* lows, in subtle form, the contour of the surface topo graphy Sprmgs swamps, and beds of streams and Hvers
. are outcrops of the water table ‘
, “The unit of measurernent for perrneabthty most commonly used in the study of hydrology or
hydrogeology is hydraulic conducttvrty, which 1ndtcates the speed (or velocxty) at which groundwater flows
through a partrcular kind of rock or soil. The water pressure at a particular | location, called the hydraulic head,
~ is for the most part a result of the elevation of the water table at that location. The hydraulic head varies from
location to location because the elevation of the water table is not level but normally mimics the surface of the -
ground, although ina subdued fashion. Variations in the hydraulic head create a hydraulic gradient and are the
dnvmg force for movement of groundwater through the saturated zone. In addition to hydraulic conductivity,
the actual groundwater velocity at a parttcular location depends on the hydrauhc gradrent and the porosity of ‘
the earth materials at that locatton B T :
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The flow of groundwater and the position of the water table may be complicated by variations in the
hydraulic conductivity. Because earth materials have greatly varying permeability, groundwater flowing
through subsurface strata does not travel at a constant rate or without impediment. Strata that transmit water
easily (such as those composed primarily of sand) are called aquifers, and strata that restrict water movement
(such as clay and sha]e layers) are called aqmtards An aquer w1th an aquxtard lying above and below itisa

Groundwater moves through aquifers i in

, a‘downgradient direction. Because hydraulic

~head is not solely a function of elevation,

conﬁned aquer
‘ &F1-M0\N-WELL.F‘H4, ‘
_LOCKINGCAP
’ PROTECT E
; TIVi
o |==TCAL_ " cASiNG ,
GROUND T :
: SURFACE — WEEP HOLE i
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Fig)G.‘l. “Typical monitoring well cqnstruction.

. downgradient is not necessarily synonymous

with downhill. The downgradient direction
has a horizontal and a vertical component,
just as a household drain moves wastewater
both horizontally and vertically, seeking the

lowest point of exit. Aquitards deflect

groundwater movement just as drainpipe
walls control the direction of wastewater
movement. In an aquer constrained by
aqmtards such as horizontal clay layers the

- downgradient direction tends to be more

Horizontal than vertical.
Water infiltrating surficial soils is the

~ primary pathway for potentially hazardous

substances to enter an aquifer. Substances
placed in the soil may be dissolvedin
rainwater, which moves them downward

* through the unsaturated zone to the watér

table. The water then flows downgradient
toward a discharge point.

Momtonng wells are used extensnvely to assess the effect of operations on groundwater quality,
generally to determine the effect of a specific site on nearby groundwater quality. Wells positioned to inter-
~ cept groundwater flowing away from a site are called downgradient wells, and wells placed to intercept
groundwater before it flows under a site are called upgradient wells. Any contamination of downgradient
wells not present in upgradient wells at a site may be assumed to be a product of that site. Wells are drilled to
~ various depths in the saturated zone downgradient of the area to be monitored. At the screen zone, the well
"casing is perforated to allow water to enter the well. Thus, the screen zone refers to the zone of subsurface
strata where water is being sampled by the well. Figure 6.1 illustrates the construction of a monitoring well
‘and the relationship between the screen zone and water elevation for wells screened below the water table.
* Water rises in the well casing to equilibrate with the hydrauhc head of the water surrounding the screen zone
.of the well. The elevation of the water in the well is measured to determine the hydraulic head of the water in
the monitored zone. By comparing water levels in adjacent wells scréened in the same zone, the hydraulic
gradient can be determined and thus the horizontal direction of groundwater flow can be predicted. Only wells
screened in the same zones are considered when determining the horizontal gradient; wells screened above
and below an aquitard can have different hydraulic heads, defining a vertical gradient.
Vertical groundwater movement is controlled by the hydraulic conductivity of the aquitards and the
relative difference in hydraulic head of the water on either side of an aquitard. Vertical gradients can be '
determined by comparing the water levels between adjacent wells screened on either side of an aquitard. If the
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. water levels in deeper wells are- hrgher than those in shallower Wells the vertical component of ﬂow is
_ upward. Conversely, if the water levels i in deeper wells are lower than those i in shallower wells the vertrcal
“component of flow is downward. »
= Vertical and horizontal groundwater ﬂow drrectlons are deterrmned in pan by the permeabrlrty and
: contmurty of geologic strata. To effectively monitor the movement of groundwater and any hazardous con- -
. -stituents it may contain, hydrogeologrsts at DOE/PORTS have undertaken many detarled stuches of the '
geology of the strata beneath the site.” , : '

’GEOLOGICAL AND HYDROGEOLOGICAL SETI'ING

DOE/PORTS is located near the northwestern boundary of the Appalachran Plateau physrographrc
provrnce The uppermost rock units in this regton were deposited in ‘an inland sea durmg the Paleozoic era. At
the end of the Paleozoic era (approxrmately 230 million years ago), the regron was uphfted and gently folded
to form a shallow basin that paraliels the Appalachian Mountains. ‘Subsequent erosion of the uplifted sedi-
‘ments produced the deeply dissected, knobby terrain that characterizes the region: Glaciafion during the
Pleistocene era (2 million to 25 ;000 years ago) affected this region by changing the dlrecnons of streams;

o causmg lakes to form and filling in valleys wrth lake and river sechments

| Topography

DOE/PORTS occuples an upland area of southern Ohio with 2 an average land surface elevatron of
670 ft above mean sea level. The plant site’ sits in a mile-wide abandoned Tiver valley 120 ft above the Sc1ot0 ,
Rrver located to the west of the plant site. (See Frgure 6 2) : R ST
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F|g 6.2. Schematic: cross section of DOEIPORTS
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, - The predominant landform in the site area is the relatively level, broad, filled valley, which is oriented
- porth tor south and is bounded on the east and west by deeply dissected ridges or low-lying hills. Another

o srgmﬁcant landform is the small valley formed by Little Beaver Creek; this creek flows in a northwesterly

~ direction across the middle of the site, just north and east of the main industrialized area.

Other significant 1andforms consist of several small valleys formed by streams that have cut into the
relatlvely level unconsolidated deposits under DOE/PORTS. One of these valleys is that of a northwestwardly
flowing stream, the west drainage drtch which is near the west-central area of the plant Two more streams
. are located in the southern portion of the industrialized area. Inthe southeast portion of the site, a southerly
“flowing stream, Big Run Creek, is situated i ina relatlvely broad, gently sloping valley. An unnamed south-
‘westerly flowing stream in the southwest pornon of the site has formed a narrow, steep-walled valley.-

- In much of the industrialized area of DOE/PORTS the ongmal topography was modlﬁed for con-
structron of buﬂdmgs and other facrhty components ' :

| Stratigraphy
’Ihe\surﬁcia] material over much of the induSu'iolized area of DOE/PORTS is fill material removed

. from the higher elevations of the site. The material is composed of varying proportrons of the unconsohdated
geologrc matenals that are described in the foIlowmg paragraphs (see Table 6.1).

Table 6 1 Stratlgraphy in the vicinity of DOEIPORTS

Geologlc unit - '. ~ o - Predommant lithology

Unconsolidated

Teays Formation . :
- . Minford member . upper clay - :
: e , - ‘ lower: silty clay and silt with
» T , . thin sand and gravel layers
Gallia member N - - silty-sand; clay, sand, gravel,
‘ ' - and cobbles :

o ST - Bedrock :
Cuyahoga Formation © .- | shale

© Sunbury Formation .~ - . K * shale
Berea-Formation S ~_ sandstone
Bedford Formation ; - - shale

~Ohio Formation ~ - ) . shale -

The geologrc materials of DOE/PORTS consist of unconsohdated lacustrine (lake) and fluvial (river)
. deposits that overlie the reglonal consolidated bedrock. The unconsolidated deposits were deposited during
the recent glac1at10n Rather than being deposrted directly by the glaciers, the deposits were formed in
dammed, preexrstmg river valleys : and in valleys created by glacial runoff, features peripheral to the glaciers
themselves. The unconsolidated deposrts beneath DOE/PORTS are not continuous with the unconsolidated
~ deposits in the Scioto Rlver valley to the west. A bedrock ridge forms the western valley wall that separates
‘the two groups of unconsohdaled deposits. The consohdated bedrock deposits formed in a broad, continental
- sea about 400 million years ago. :
-~ 'Theunconsolidated Teays Formation consists of two members the Minford clay and silt and the
Galha sand. The consohdated bedrock is composed of the Cuyahoga Sunbury ‘Berea, and Bedford Forma-
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tions. In the vrcrmty of DOE/PORTS ‘the Cuyahoga Sunbury and Bedford Formatlons are predonnnantly
shales, whereas the Berea Formation is predominantly sandstone.

"~ The Minford member of the Teays Formation is a lacustrine deposit consrstmg of two distinct umts
an upper clay unit with silt and sand, and a lower silt unit composed of silty clay-and very fine to fine-grained
sand. Both units are continuous across DOE/PORTS. Across much of the facility, only the basal part of the
clay unit is saturated ‘whereas the lower silt unit is. usually completely saturated.

The Gallia member of the Teays Formation, commonly referred to as the Gallia sand, is a ﬂuvral
deposit underlying the Minford member at approximately 25 ft below ground surface The Gallia sand is
.~ discontinuous across the site and typically consists of red- brown, clayey, medium to coarse sand and gravel; it
overlres bedrock and has a mean thickness of slightly more than 3-ft. The Gallia sand is usually poorly sorted,
often contarmng silt and clay as well as numerous pebble- -sized rock fragments. The Gallia sand is commonly
absent near bedrock highs, such as the bedrock valley walls. The coarser sands and gravels usually occur near
the base of the unit and were deposrted as point bar and/or channel lag deposrts Contact between the Mmford
* and Gallia members varies from gradational to sharp. ’
The Cuyahoga Formation, commonly referred to as the Cuyahoga shale is the uppermost bedrock
formation in the geographic area-and is a moderately hard, thinly laminated shale wrth numerous sandstone
larmnatrons The Formatron is not found beneath the industrial portlon of DOE/PORTS but does form hills
“surrounding the facility. :
The Sunbury Formation, commonly referred to as the Sunbury shale, is the uppermost bedrock
formation (where present) beneath the industrial portion of DOE/PORTS. The unit is composed of a compe- ,
- tent, black, carbonaceous, fissile shale that is approxrmately 20 ft thick on the eastern portron of the facrhty
and is absent on the western. portion.
The Berea Formation, commonly referred to as the Berea sandstone is continuous beneath the

- - industrial portion of DOE/PORTS. The Berea sandstone underlies the Sunbury shale on the eastern pornon of

_ the facility and underlies the unconsolidated Minford and Gallia members of the Teays Formation on the .
western portion of the facility. The Berea sandstone is approximately 30 ft thick. A thin zone (1 to 3 in.) of

- sulfide rmnerahzatmn occurs at the interface between the Sunbury shale and the Berea sandstone. The upper

~ portion of the Berea Formation, approximately 20 ft thick, is composed of a light-gray, hard, thickly bedded, -
fine-grained sandstone; the lower portion, approximately 10 ft thick, has numerous 1nterlayered shale larnrna- ‘
tions and is similar to the underlymg Bedford Formation - :
The Bedford Formation, commonly referred to as the Bedford shale, is contrnuous beneath DOE/
PORTS and is also found everywhere beneath the Berea sandstone. The formation averages 100 ft in thick-
" ness and consists of thmly bedded shale with interbeds and laminations of hard, gray, fine-grained sandstone
and siltstone. In three boreholes that penetrated the Bedford, the sandstone interbeds at 570 ft above the .
national geodetic vertlcal datum of 1929 (NGVD) were: saturated w1th naturally occurnng petroleum hydro- :
carbons ‘ : : : ,

"Geologlc Hlstory

.Prior to glacratron the ma]or drarnage system in southern Ohio was the Teays River system. The
Teays ﬂowed northwest and passed about 4.8 km (three miles) north of the area now occupied by DOE/
- PORTS. Immediately north of the plant srte Big Beaver Creek occupres a portron of the valley of the extrnct
- Teays River.
The Portsmouth Rrver a tnbutary of the Teays flowed north across the area that is now occupied by
DOE/PORTS In that same area, the Portsmouth Rlver eroded a valley through the Cuyahoga shale and the
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Sunbury shale and in localized areas may have eroded into the Berea sandstone. The Sunbury was eroded into
~ a wedge that diminishes to the west and exposes the Berea bedrock on the western half of the site. As the

- Portsmouth River meandered through the valley, sand and gravel were deposited; these fluvial deposits
formed the Gallia member of the Teays Formation. Subsequently, an advancing glacier blocked the north-
westward flow of the Teays River, and a glacial lake, Lake Tight, filled the valleys of the Teays River and its
tributaries. The Minford member of the Teays Formation was formed at this time as lacustrine silts and clays
accumulated in the lake bed. These deposits are in two distinct stratigraphic units. The deepest unit is com-
posed of relatively clean silts, indicative of shallow lake levels or overbank deposits; the upper unit is com-

- posed of a series of laminated clays that probably were deposited as Lake Tight increased in size and depth.

' Eventually, Lake Tight overflowed its banks and initiated the “deep stage drainage”; the most signifi-
cant deep stage stream in southern Ohio was the south- ﬂowmg Newark River. The Newark occupied the
course of the present day Scioto River from the cities of Chillicothe to Portsmouth. As the glacier retreated,

" meltwater moved through the Newark River valley and partially backfilled it with outwash. The current
dramage for the region, the Scroto Rlver is situated on a thrck layer of outwash in the valley formed by the
Newark River.-

The geologic structure of the area is 51mp1e The M]ssrss1pp1an strata dips gently to the east at ap-
proximately 30 ft/mile (0.3°). A schematic cross section of the DOE/PORTS reservation and adjacent areas is
presented in Figure 6.2. No known major or minor faults are in the area; however, two distinct joint sets (i.e.,
fractures) are present in outcrops of the Sunbury and Berea. Az1muths for Jomt sets are N65°E and N25°W.
Bedding plane fractures also have been identified. :

' ~ Surface soils are composed of loess and colluvium and more recently deposited alluvium. During the
initial grading of the site prior to plant construction, elevated areas were removed and used to fill depressions.
In most cases the fill is mdrstmgmshable from undisturbed Minford deposits. -

| Grbundwater'Hydr’oge:oIOgy

~The unconsohdated and bedrock systems at DOE/PORTS each include a low- and high-permeability
unit. The Gallia sand and the Berea sandstone are the transmissive units at DOE/PORTS. The Gallia sand has
the highest hydraulic conduct1v1ty and is the primary groundwater migration pathway The hydraulic conduc-
tivity of the Minford silt member is somewhat lower than that of the Gallia sand but is much higher than that
of the Minford clay member. The Gallia sand and the saturated portion of the Minford silt member act as a
single hydrogeologic unit. The Berea sandstone is a regional geologic unit, and its relatively high hydraulic
-conductivity makes it the second lithologic unit with transmissive properties. The Minford ¢lay member and
the Sunbury shale exhibit lower hydraulic conductrvmes The Minford clay member forms a semiconfining ‘
layer for the Gallia sand. The Sunbury shale, where more than 4 ft thick, forms a conﬁnmg layer for the
Minford silt member and the Berea sandstone. |

Based on numerous laboratory tests, the average hydraulic conductivity for the Minford clay is
- 2.3 x 10* ft/day and for the Minford silt is 4.3x10? ft/day. The vertical hydraulic conductivities of Minford -
clay and Minford silt are approxrmately an order of magnitude lower than their horizontal hydraulic conduc-
tivities. The hydraulic conductivity determined by single-well tests of the Gallia sand ranged from 0.11 to
150 ft/day with a mean value of 3.4 ft/day. “The hydraulic conductivity of the Sunbury shale, based on model-
ing, ranges from 1.6 x 10 to 9.6 x 10" f/day. The vertical hydraulic conductivity of the Sunbury shale is an
order of magnitude lower than its horizontal hydraulic conductivity. The hydraulic conductivity determined
by single-well tests of the Berea sandstone ranges from 4.5x 103 to 15 ft/day with a mean value of (.16 ft/
day ‘The. hrgher hydrauhc conductive results are from areas where the Sunbury shale is absent.
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- The Bedford shale is the lowest conﬁmng layer in the groundwater ﬂow system because of its mas-

o “sive thlckness and shale composition.

. The Minford silt member, the Gallia sand, and the Berea sandstone make up the uppermost aqurfer

. The Gallia sand is the primary aquifer, or water-beanng zone, because it has the highest hydraulic conductiv-

- ity, but it is not present everywhere.- “The Mlnford silt member and the Berea sandstone have somewhat lower

~ /hydrauhc conductivities than the Galha sand. Because itis locally present the Galha sand is'alocal water-
bearing unit. : S : , S

~ ‘Based on water-level measurements dunng August 1993 the average eIevatron of the Galha sand

- potentiometric surface at DOE/PORTS ranges from more than 660 ft above NGVD at the center of the facility

~ to 620 ft above NGVD on the south, east, and west and to 600 ft above NGVD on the north. This results ina -

. site-wide average water table depth of approximately 10 to 15 ft below the surface. Many factors can affect

";water table depth at a partlcular location, including seasonal varrattons resulting from increased or decreased *

precrprtatlon topography, land use, thrckness of the upper clay pornon of the Mmford member, presence of -

~storm drains, and operatron of groundwater remediation processes. Future construction activities or addmonal

B groundwater treatment facilities may also affect water table depth:

~ . Aspreviously dlscussed DOE/PORTS is located in a valley. The 1ndustnal1zed portion of DOE/
- PORTS is located in the central portion of the valley. Four creeks or dramage channels drain the facility:

~ Little. Beaver Creek drains the eastern and northem pornon Big Run Creek and the unnamed drainage chan--

- nel drain the southern, southwestern, and western portion; and the west drainage ditch drains the western-
portion. All ultimately discharge to the Scioto River. All four creeks and drainage ditches dissect the uncon-
solidated Minford silt and clay and Gallia sand, the bedrock-formmg Sunbury shale (where present), and the
_. Berea sandstone before exiting the Portsmouth site. Because the elevation of the water table is above the

: elevattons of the creeks and drainage ditches, groundwater drscharges to them as’ ‘base flow.

: - Groundwater flow-divides exist beneath DOE/PORTS where the groundwater flows toward one or
- another of these dlscharge 1ocat10ns The groundwater divides in the Gallia sand and the Berea sandstone are

~ located in approximately the same place. The locations vary throughout the year because of chmahc condi- .
tions. Generally, the Berea sandstone and Gallia sand groundwater divides coincide. Migration of the ground- f .
- water divides in the Berea sandstone shows less seasonal variation than that of the Gallia sand.
~The north-south trending groundwater divide for the Gallia sand runs from the southern DOE/PORTS "

”boundary between Big Run Creek and the unnamed dramage ditch toward the southern part of the X-326 )
~building, where it follows the east side of the X-330 building. This drainage divide ends near the northern s1de

~of the X-330 building. Groundwater flow north of this drainage divide is to the north toward Little Beaver -

“Creek. The north-south. trendmg dramage divide for the Berea sandstone is shghtly dlsplaced to the west of

the Gallia groundwater drainage divide. :

, ‘The east-west trending groundwater divide for the Galha sand runs from the northwest corner of the N
- X-7725 building toward the central portion of the X- 326 bmldmg and then to the northern part of the X-100 - -

-+~ building. The east-west trending groundwater divide for the Berea sandstone runs from the northwest corner

of the X-7725 building toward the north side of the X-326 building and then runs:due east.

’ There are over 600 monitoring wells and piezometers (an mstrument used to measure fluid pressure)

at DOE/PORTS. Of these, approxrmately 100 momtormg wells and 13 surface water monitoring 1ocat10ns are

'sampled routinely, while approxunately 300 momtormg wells are used for quarterly water level measure- -

- ments or non-routme samphng actrvmes \
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USES OF GROUNDWATER IN THE VICINITY

Groundwater is used asa domestlc mumcrpal and mdustnal water supply in the vicinity of DOE/
‘PORTS Most municipal and industrial water supplies i in Pike County are developed from the Scioto River
Valley buried aquifer, which is where the Iargest towns and virtually all industry are located. Groundwater in
the Berea sandstone and Gallia sand formatlons that underlie the Portsmouth site are not used as domestic,
mumcxpal or industrial water supplies. Domestic water supplies are obtained from either unconsolidated
~ deposits in preglacial valleys major tributaries to the Sc1oto River Valley, or from fractured bedrock encoun-
tered during drilling.

DOE/PORTS is the largest industrial user of water inthe v1cmlty and obtains its water from the X-
~608 X-605G, and X-6609 water supply well fields, which are next to the Scioto River south of Piketon. The
wells tap the Scioto River Valley buned aquifer. Total groundwater productton averages 13 million gal/day.

Contarmnants in the groundwater beneath DOE/PORTS do not affect the quahty of the water i inthe

B Scroto Rlver Valley buned aquer

VAPPLlCABLE MONITORING STANDARDS

Many state and federal laws and regulatlons as well as DOE orders and directives, establish standards
- and requirements governing groundwater monitoring activities at DOE/PORTS. State and federal regulatlons
- DOE orders, and guidance documents relevant to groundwater momtonng at DOE/PORTS are described in

“the followmg sections. ‘ . :

‘ State and Federal Laws and Regulatlons

RCRA with its accompanymg regulattons is the primary federal law estabhshmg groundwater
monitoring requirements, although CERCLA also contains certain requirements. The USEPA promulgates
and enforces federal groundwater monitoring regulations. DOE/PORTS is located in USEPA Region V,
which 1s\headquartered in Chicago and encompasses the midwestern states. :

The Ohio EPA promulgates and enforces state groundwater monitoring regulatmns which must be
consistent with federal regulations. DOE/PORTS is located within the jurisdiction of the Ohio EPA Southeast -
District Office in Logan, Ohio. The Ohio EPA is authorized to manage the RCRA and Hazardous and Solid
Waste Amendment (HSWA) program in-Ohio, excluding the authority to issue interim status corrective
orders. The Ohio ‘EPA has primary enforcement authority for RCRA requirements within Ohio.

State and federal regulations goverrung groundwater monitoring at DOE/PORTS are briefly described -
in the followmg sections.

, Tltle 40, Code of Federal Regulatlons, Part 265, Subpart F; Part 264, Subpart F;and
~+ Corresponding State Regulatlons |

RCRA groundwater momtormg reqmrements have been estabhshed in phases. Initial reqmrements or
mtenm status requirements, are prescribed by Title 40, Code of Federal Regulations, Part 265 (40 CFR 265)
and Ohio Administrative Code (OAC) 3745-65-90 through -94. Interim status groundwater monitoring
reqmrements are apphed to all authorized interim status hazardous waste management units. Basmally, the
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- 40 CFR 265 standards requrre that a- facrhty (1) momtor for detection of contarmnants in groundwater

- (2) preparea groundwater quahty assessment plan to be implemented in the. event contaminants are discov-
‘ered; and (3) monitor to assess the extent of contarmnanon, as required by the- groundwater quality assessment
plan. Groundwater monitoring requrrements are to continue through the post-closure period of the facility. ’
‘Upon receipt of their final administrative permit, issued pursuant to a RCRA permit application, facilities .

must meet the more stnngent standards prescrrbed in 40 CFR 264 Subpart F, and OAC 3745-54-90 through -~
9. . , r

, VCIosure and Post-Closure Care Requrrements |

Closure and post-closure care 1nclude requrrernents for groundwater momtonng Federal closure and ,
post—closure interim status requlrements are found in 40 CFR 265, Subpart G. Corresponding state regulatrons

- are in OAC 3745-66. Final standards, which apply upon issuance of the final administrative permit, are found

 in40 CFR 264, Subpart G. Correspondrng state regulatrons are in OAC 3745-55.

Underground Storage Tank (UST) Requrrements

K Groundwater momtonng is reqmred in certain instances for-USTs. Technical standards and corrective
action requirements for owners and operators of USTs can be found in 40 CFR 280, Subparts D, E, F, and G.
Correspondmg state regulatrons canbe found in OAC 1301:7-9-07, 7-9 12, 7-9 13, and 7-9-14.

, ,SOlld Waste Requrrements

Ohro Administrative Code 3745- 27- 10 and 3745-29- 10 requrre groundwater momtormg for releases
at solid waste disposal sites. The code includes detailed sampling and analysis plan requirements and require-
ments for monitoring well construction and mstallatron State solid waste. groundwater momtorrng require- -
ments parallel those for hazardous waste ~ h

| DOE Orders

DOE orders contain basrc legal requrrements for DOE programs and operatrons Several DOE orders -

.~ contain references-to groundwater protection or monitoring. Contaminated groundwater shall be managed or
- decontaminated under the procedures and requirements of DOE Order 5480 4 and the 5400 series. A list of

- the orders and a surnmary of these requrrements follow. ~ - :

5400.1, General Enwronmental Protectron Program

DOE Order 5400 1 states that “it is DOE policy to conduct the Department s operatlons in compli-
ance with the letter and spirit of applicable environmental statutes, -regulations, and standards.” The order
- recognizes that where USEPA, state, and local environmental agencies “clearly exercise environmental
protection authority through perrmttmg and compliance administrative procedures apphcable to DOE, they
establrsh and regulate reqmred performance for envrromnental protecnon ,
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'DOE Order 5400.1 defines environmental monitoring as consisting of effluent monitoring and
environmental surveillance and establishes detailed requirements for both a groundwater protection manage-
ment program and a groundwater monitoring program. The Groundwater Protection Program (GWPP) -

“Management Plan must be reviewed annually and updated every three years. The plan should include

*  documentation of the groundwater regime with respect to quantity and quality;

» designand 1mp1ementat10n of a groundwater monitoring program to support resource management and
comply with applicable environmental laws and regulations;

*  amanagement program for groundwater protection and remedlatmn mcludmg specrﬁc Safe Drmkmg

. Water Act, RCRA, and CERCLA action;

= asummary and identification of areas that may be contarmnated with hazardous substances;

- strategies for controlling sources of these contaminants;

» aremedial action program that is part of the site CERCLA program reqmred by DOE Order 5400.4; and

. decontamination and decommissioning and other remedial programs contained in DOE directives.

A groundwater monitoring program s to be developed as part of any environmental monitoring plan
and for the groundwater protection management program. The groundwater monitoring program shall con-
“form with RCRA standards where appropriate. Momtonng for radlonuchdes is to be conducted in accordance ‘

with DOE orders.
In addition to these general requirements, DOE Order 5400.1 also contams recommendauons regard-
ing monitoring well construction and location, groundwater sampling frequency, sampling and analytical
- methods, sample srzes and methods of sample preservation. \

5400.2A, EnVironmehtal Compliance l’ssue Coordination

~ This order requires coordmatlon of enwronmental issues that are of sxgmﬁcance to DOE, 1nc1udmg
o groundwater protecuon - : :

5400.3, Hazardous and Radioactive Mixed Waste Management

~ Under this order, DOE must manage hazardous and radioactive mixed waste according to the require-
ments of RCRA, including those of 40 CFR 264 and 265. “RCRA applies to the extent it is not inconsistent
* with the Atomic Energy Act (AEA). The radroactlve component of radioactive mixed waste is subject to the
requirements of DOE 5820 2A7

- 5400.4, Comprehens:ve Enwronmental Response, Compensatlon and L:ablllty Act
Program :

This order requires that corrective actions under RCRA or state laws be performed in a manner that
satisfies CERCLA requlrements where appropriate.
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= 5400 5, Radtatlon Protectlon of the Pubhc and the Enwronment (to be rep/aced by 1 0
, CFR 834 proposed) : :

The purpose of thrs order is to protect the public and the envrronment from nsk of radloactrve con-

tarmnatlon The order establishes (1) a standard of hi gh quality for DOE monitoring and surveillance pro-
‘ grams (2) authorized contamination limits for release of property, and (3) as-low- as-reasonably achrevable o
considerations. ‘The order mandates that dnnkrng water criteria be consrstent with 40 CFR 141; “Natronal
Interim Primary Drinking Water Regulations.” Derrved concentration gurdehnes or the concentratron of
radionuclides in water that under conditions of continuous exposure for one year by one exposure mode
_-would result in an EDE of 100 mrem, are. established. The order limits stormwater and sanitary sewer drs- :
charge of radioactive effluents to groundwater Fmally, the order states that long-term management of

groundwater shall be in accordance with Iegally apphcable federal and state. standards '

" k ‘5480 4 Enwronmental Protectlon Safety, and Health Protectlon Standards

Thrs order specrﬁes statutory and regulatory provrsrons that apply to DOE programs and operatrons

: 5820 2A Management of Low-LeveI Waste

- Thrs order establrshes that envnonmenta] momtormg assocrated with lTow- level and rmxed radroactrve

- waste management activities shall be conducted in accordance with DOE Order.- 5400 1 and may mclude

groundwater monitoring. The momtormg program must be able to measure

.- operatronal effluent releases, g

+ migration of radionuclides,

*  disposal unit subsidence, and - ~ ~ SR

. changes in drsposal facrhty and drsposa] site parameters that may affect long-term srte performance

‘ Moreover the momtormg program must be capable of detectmg changmg trends in trme to apply appropnate
corrective action measures. p
, This order also establishes pohcres and gmdelmes for decontarmnatmn and decomrmssronmg of DOE
facrhtres Programs must follow all applicable federal, state, and local requirements. '
: 'Finally, this order requires that a waste management plan outline be prepared that drscusses among -
: other 1tems the envrronmental momtormg programs at 1nd1v1dual waste management facrhtres

.Oh|o Consent Decree and USEPA Admlmstratlve Consent Order

The Ohro Consent Decree entered into on August 29 1989 and the RCRA Sectron 3008(h) Admm— ,

* istrative Consent Order entered into with USEPA Region Von September 29, 1989, outline requirements and

schedules for the RFI at DQE/PORTS These documents include specific dates and deliverables that must be
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followed throughout the RFI, the CMS, and corrective measures implementation (CMI). In addition, these
- documents include (1). specrﬁc interim remedial measures (IRMs) a srte-wrde environmental audit, TCE
removal from groundwater 4t X-701B, collection and analysis of a runoff sample at X-749; (2) changes in
environmental management practices, development of a PCB spill cleanup plan, and modifications of the site
- contrngency plan and waste tracking system; (3) completron of groundwater quality assessments (GWQAs) at -
- X-701B, X-749, X-231B, and X-616.. =
B “Under the USEPA Administrative Consent Order DOE/PORTS is to conduct a groundwater investi- -
_gation to characterize any plumes of contamination at the facility. The language of the order ‘parallels lan-
- guage of 40 CFR 264, Subpart F, and OAC 3745-54-90 through -99, requiring that groundwater protection
standards be established for any groundwater contaminants found. The order also lists the four RCRA interim
status units as hazardous waste drsposal and storage areas. In addrtwn it 1denuﬁes the X- 231B X-616, ‘and X-
749 facilities as SWMUs , :
o The Ohio Consent Décree acknowledges receipt of the X-701B, X-749 X-231B and X-616 GWQA
- as required under 40 CFR 265, Subpart F, and OAC 3745-55-90 through -65-94, and requires that a
- hydrogeologic investigation be conducted as part of the site investigation to determine the present and poten-
tial extent of groundwater contamination. Long-term disposition of contaminants will be evaluated when the

" storage, and disposal areas but includes only X- 70lB in its list of waste units. /
, Both of these documents will serve as major sources of information and gmdance throughout the RFI ;
CMS, and CMIL. At this time, directives stipulated by both documents are consistent with groundwater investi-
gations conducted at DOE/PORTS in response to the federal and state regulations and DOE orders. As such, -
the momtormg st:rategres presented in the followrng sectron will be hrmted to the specific regulatrons and/or
DOE orders ' g

B Gundance Documents

‘ The RCRA Groundwater Momtorzng Technical Enforcement Gutdance Document (USEPA 1989a)
‘and the Technical Guidance Manual for Hydrogeologic Investigations and Groundwater Monitoring (Ohio
EPA 1995) are the applicable guidance documents used by DOE/PORTS GWPP. :

GROUNDWATER MONITORING AT DOE/PORTS

- DOE/PORTS has six RCRA inferim status units (see Frgure 6.3) at wlnch groundwater monitoring is
specified in 40 CFR 265.93, Subparts F and G, and OAC sections 3745-65 and 3745-66. Under these regula-- 7
tions, detection monitoring is performed at units where there has been no statrstrcally significant exceedence .
of threshold levels of groundwater indicator parameters at downgradrent wells. These parameters are listed in
“Table 6.2. In the event of statistically significant exceedence of these parameters at downgradrent wells, the
groundwater contaminant plume associated with the unit is charactenzed durmg a GWQA, and assessment
monitoring is performed ona quarterly basis.

Detection monitoring is being performed at two units: (1) the X- 735 RCRA landﬁll and (2) the X-
701C neutralization pit. Assessment monitoring is performed at four units: (1) the X-701B holding pond, (2)
' the X- -231B southwest 0il biodegradation plot (3) the X-616 chromium sludge surface 1mpoundments and
@) the X-749 contarmnated materials disposal facrlrty (RCRA and industrial portlons)

* Groundwater 6-13
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'DOE/PORTS

Table 6.2. Ana]yté analysis required for grbundwater monitoring at RCRA units, the
lndustnal landfills, surface water locations, off-site locations, and the X-701C
, neutrallzatlon plt at DOE/PORTS

Analyte - : : ) ' S : -~ Monitoring location

X-701Bs " X-749ab X-231Be X-6162 . X-735ab Sorface V, . Off-site X-701C X-749A
L L ) T water -

Volatile orgariic compounds .
(Method 8240)

Acetone
Benzene S
Bromodichloromethane
Bromoform
Bromomethane
2-butanone
Carbon disulfide
’.Carbon tetrachloride
Chiorobenzene '
i Ch]orodlbmmomethane
Chloroethane
. Chloroform ;
Dichlorobenzenes
‘1,1-dichloroethane
1 ,2—dichloroéthane}
1,1-dichloroethene
1,2- dlchloroethene (cts/trans)
Ethyl benzene
Freon-113
Freon-114 _
4-methyl-2-pentanone
1,1,2;2-tetrachloroethane
Tetrachloroethene -
Toluene
1,1,1-wichloroethane -
1,1,2-trichloroethane
Trichloroethene

MR SR PPN P R P A N PR R PR R S
el 0 A 2 2l 2 222 22 2 22 2 22 2 2 22l 2l 2 2
PR S R P R R R LR

NP S R A P R LI R AP S IS SR N IR R
R D N NN NN NN N R AP N P N R R PR Y

< e wn a2 2 22 26 260 0 6 2 LA 2222 2 2222
N NP NP T I R R NP S I S S L SR S R SR R Y

UL A NP I N N NN N NP AP N - R R N A N
Qe R0 22 2.2 22 2 2 2L 2 2 2k b2l Ll 2 2 2

¢
Trichloroﬂboromethane v
Vinyl chloride v
Xylenes - - v

Radionuclide parameters
Gross alpha v o v VAR v vy oo y Wy y
Gross beta v o v v o ‘\/_" v v v v ¥
Total uranium v v Y v v v vy
Technetium beta Y Yo v v v N N
Transuranics v v Ly - 7
. Isotopic uranium Y ¥ v v o

614 \Groundw’atér' ~
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Table 6.2. Analyte analysis required for gtbbhdv’vater:monitoﬁpg at RCRA units, the
industrial landfills, surface water locations, off-site locations, and the X-701C
o . neutralization pit at DOE/PORTS (continued).

'~'Analy‘tew S e o ; Monitoring location

X01Be - X-749ab  X-231B4  X-616a X-735ab  Surface  Offsite - X-T0IC - X-49

- Metals -
Arsenic '« ; ‘

- Barium . - '_\J’
Cadmium ' '
Chromjum
Copper < .

~ Tron

‘ MagneSiurq

RS

2 2

<

AR
2

2
2
Lol

2 22
4; B
Y
2 s T :

2 e 22

Mai;gancsev g
"~ Mercury
Nickel : , ;
Potassium ™ - - v oy
\’Seleniu»m _— ’

L2l
Cll 2
2.

Silver . R A .

D N T
Sl 2l 2 g e Al 2222 L2

Other chemical parameters

Arnmoﬁja
* Nitrate
Nitrite ; , ) .
Chloride V¥

Calcium A A
* Sulfates -~ ° ’ _ Y » V.
" Phosphorus ' ) :
" Phenols

<=
<.
<
<R

- Other physical p’ardm.etei;

 Total dissolved solids
Total organic carbon

" Chemiéal oxygen demand R - o
Total alkalinity - e AT
Turbidity S IR ‘

R U
R R R

aRCRA unit. )
bSolid Waste landfills.. - :
_‘cPrimary volatile organic compounds of concern.
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In addition to the RCRA interim status monitoring program, the solid waste regulations in OAC
sections 3745-27 and 3745-29 require detection monitoring for the solid waste landfill units (see Figure 6.4):
' X-749A classified materials disposal facility, X-735 industrial landfill, and X-749 contaminated materials
disposal facility (southern pomon} Because it is already included in the RCRA assessment monitoring

* program, detection monitoring reqmred at the X-749 solid waste landfill is not being conducted.”

: The surveillance monitoring program at DOE/PORTS consists of perimeter exit pathway momtonng,

. off-site samphng, DOE/PORTS water supply well field samphng, and baseline monitoring. The purpose of -
perimeter exit pathway monitoring is to assess-the effect of DOE/PORTS on reglonal groundwater quality and
quantity. The off-site sampling and DOE/PORTS water supply well field samphng provide information to
document any effect of DOE/PORTS operations on nearby residential and pubhc water supphes Basehne
momtormg is conducted to establish basehne data ’ :

1iDetect|on Monltormg

Detection rnomtonng is bemg performed at three units: (1) the X-735 1andﬁll (RCRA and industrial
solid waste poruons) (2) the X-701C neutrahzatton pit, and 3) the X-749A class1ﬁed materials dlsposal
' ffacﬂlty e v .

' X-735 Landflll

: e The X- 735 Iandﬁll is located on the northern part of DOE/PORTS (see Flgure 6. 5) Imtlally, a total of
* 17.9 acres were approved for ]andﬁll use by the Ohio EPA and the Pike County Department of Health for the

~disposal of samtary solid waste. An investigation conducted by DOE/PORTS indicated that wipe rags con-
taminated with solvents had inadvertently been disposed in cells one through six of the landfill. The Ohio -
EPA determined that these cells be closed as a RCRA hazardous waste landfill. The remaining three cells are

- regulated by solid waste regulations. Construction of a RCRA cap for the northern portion of X-735 began in

1994 and was completed in July 1995. The unit was certified closed in 1995.

, . The cells containing hazardous waste occupy the northern part of the landfill, and the cells that N

" contain only industrial sohd waste occupy the southern part. There is an undJSturbed buffer between the two -
sectmns : : » \ :

- Groundwater lnvestigations :

Unnl the second half of 1995 when closure was completed seven wells were used for detecnon ,
" monitoring for both portions of the landfill. These wells surround the perimeter of the entire landfill, includ-
ing both the RCRA and the industrial solid waste portions. As. part of the landfill closure project, six addi-
‘tional wells were mstalled in 1994 around the northern (RCRA) portion of the landfill. These six wells, along
with all of the ongmal seven wells, have been selected for detection monitoring of the northern and southern
portion of the landfill. Samples were analyzed for the chemical parameters listed in Table 6.2. Detection
monitoring of the RCRA portion will be conducted quarterly for the first year (begmmng with the fourth
quarter of 1995), then semiannually in subsequent years. Currently, four of the ongmal seven wells, wh1ch
-bound the southern half of the landfill, are still used for semiannual detecnon momtonng of the 1ndustna1
sohd waste portlon of the X-735 landfill. : .

_ Groundwater 6-17




DOEIPORTS "

6-F5-LANDFILL-WELL.FH4

X735-02GA ‘.X735-17B
' ‘ X735-01GA

x735-17z‘38.\ - \ .
e R N

\ . -

/e’ AN

. X-735 RCRA|} - !
X735-21G. . LANDFILL S DN .735A
X735-19G_ . | - )= ”

T ———@@®—— X735-20B

. @ | XBOD m
X735-04GA WASIE |
: C LANDAL | -~ X735-13GA

@ GROUNDWATER
MONITORING WELL

UNIT PERIMETER §

~Fig. 6.5, X-735 lahdfill mdhitoring'well locations.

' 6-18 Groundwater'




" Annual Environmental Report

: Groundwater Flow

- _ The calculated hydrauhc conductmty (K) inthe Gallra sand ranges from a high of 1,440 ft/day to a
. low of 4.3 ft/day. The arithmetic mean hydrauhc conductivity value of 430 ft/day is used in determining
o groundwater ﬂow velocrty for the Gallia sand. The calculated groundwater flow rates range from 1.7 to 3 4 ft/
day , _ ,

' Extent of Contammatlon

' Statmtrcal analysrs of the 1ndrcator parameters 1nd1€ates that no contarrunatlon exrsts downgradrent of
- the X-735 landfill. No volatile organic compounds (VOCs) have been detected. The VOC carbon disulfide
~(CS) has occasionally been detected, but itis beheved to be the result of samplmg— or laboratory-mduced
: contammatron : ~ : : :

- x-7o1c Neutrallzatlon Plt

' The X-701C neutrahzanon pit unit consists of a neutrahzatron pit and a pump p1t The drmensrons of
" the neutrahzatron pit are 25 ft by 25 fi, with a depth of 18 ft. The floors and. walls are constructed of concrete
~ and lined with acxd—proof brick. A sump in the bottom of the neutralization pit drains into the adjacent pump
- pit. The pump prt, which is-constructed of concrete has an area of about 81 fi* and is 9 ft deep. Two feeder :
lines enter the X- 701C prt an 8-1n line from- the X-700 chermca] cleamng facﬂrty and a 4-111 line from the X-
~ 701A lime house. 3
" The X-701C neutralization pit has not been used smce 1989. All hnes leadmg mto and out of the prt
 have been capped or rendered unusable. The only material that currently collects i in the prt 1s precrpltatlon
‘through the prt S open top and groundwater that mﬁltrates the p1t s srdewalls

, Groundwater lnvestrgatlons

The vxcrmty of the X- 701C neutrahzatmn p1t was mcluded in the seven-umt 1nvest1gat1ve area of the '
Quadrant II RFI conducted in 1991 and 1994 During 1995 groundwater detect10n monitoring, initiatedin =~ -
11993 for this unit at three well locations (X701 68G, X701-69G, and X701-7OG) continued on a semiannual
basis. In August 1995, Ohio EPA instructed DOE to conduct an investigation designed to determine whether
the X-701C neutralization pit is a continuing source of contamination to the surroundmg groundwater. This - ,

' mvesugatmn is scheduled to be conducted in 1996. If it is determined that the pit contnbutes to the contarm S
* nation of the groundwater the prt will be demohshed and removed from the s1te. ' - o

Groundwater Flow .

o Groundwater ﬂow in the'vicinity of the X- 701C neutralization p1t is to the west toward the X-7OO
~ building (see Figure 6:6). Groundwater flow in this direction is caused by the pumping of sumps in the X-700
and X-705 ‘buildings, which has also caused a cone of depression centered under these buildings. This is a-
local reversal of groundwater flow direction. Without the pumping of these sumps, groundwater flow would - ‘
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' ‘be to the east toward thtle Beaver Creek. Wrth the 1nduced groundwater ﬂow dlrecnon the upgradlent well is
- X701-69G and downgradlent wells are X701-68G and X701-70G. r

The hydraulic conductivity of the Gallia sand in the vicinity of the X-701C neutralization pitis about ,
37 ft/day Calculated groundwater ﬂow velocmes range from 2. O t02.4 ft/day ‘

Extent of Contamlnanon

Resuls of the Quadrant II RFI 1nd1cate that the X-701C neutralrzatlon p1t is located within a TCE

~groundwater plume centered under the X-700 chemical cleaning facility and the X- 705 decontammanon )
" building. This plume is being 1nvest1gated under the RCRA Corrective Action Program. The concentranon of
: TCE in the groundwater surroundmg the X—701C neutrahzanon p1t is shown in Figure 6 6. :

x-749A Classified Materials DispoSaI‘fFaeility,

“The X-749A facrhty, a srx-acre area located east of the X- 231B southwest 011 blodegradatmn plot
operated from 1953 through 1988. It was a disposal site for wastes classified under the Atomic Energy Act.
- Potential contaminants include PCBs asbestos, radionuclides, and industrial trash. This unit underwent
- closure beginning in 1993 The first phase of the closure was the installation of a drainage system to collect
surface water runoff. The dramage system effluent discharges via a USEC NPDES-pernntted outfall. The
: second phase of the closure, construction of a multilayer cap, was completed in 1994 '

' Groundwater Investrgatlons

, The vwrmty of X-749A was 1ncluded in the “five unit” 1nvest1gat1ve area of the Quadrant IRFI
conducted in 1991 and 1994. For the RFI, groundwater samples from nine wells were collected and analyzed.
- As of 1995, 12 monitoring wells have been installed at X-749A. The locations.of these wells are shown in
Figure 6.7. Eleven of these wells were sampled quarterly during the first half of 1995, and once during the
second half, in accordance with the approved closure plan for X-749A. Samphng results 1ndrcate that X- 749A_ -
is not a source for the “five unit” mvesugahve area groundwater plume. :

‘ Groundwater Flow -

In general all of the DOE/PORTS momtonng wells, w1th the exception of a few bedrock wells, are

; completed in the Gallia sand, just above bedrock, with depths averaging 35 feet. The Gallia sand in the area of
X-749A is comprised of sand, rounded gravel, and weathered shale fragments. This coarse material ranges 1n
thickness from zero to five feet, and in general, thins toward Big Run Creek. Below the sand and gravel
deposrt lies the dark gray to black Sunbury shale, whose thickness beneath X-749A is approximately 10 ft.
Groundwater at the site generally flows to the southeast, toward Big Run Creek where it may dis-

) charge A quadrant—wrde groundwater model constructed for the RFI yielded a calibrated hydraulic conductiv-
ity for the Minford and Gallia sand in the vicinity of X-749A of 0.73 ft/day and 34 ft/day, respectively.
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- Extent ( of»Cohtamination i'

, Statrstrcal analysrs of the mdlcator parameters for this site (technetrum uranium, total dlssolved
solids, specrﬁc conductance pH, and total organic carbon) indicates that no contamination exists
downgradient of the X-749A disposal facrhty No VOCs have been detected. Comparlson of results from

“downgradient and. upgradlent wells indicates that no 1norgamcs metals, or radronuchdes are leaching from X-, :
T49A. However contaminated groundwater (Quadrant I investigation area) is present. west of X-749A. The .
mapped eastern edge of the contaminated groundwater is wrthm 100 ft of the western edge of X 749A

| Assessment Monltormg

Assessment momtorrng is bemg performed on four RCRA umts (1) the X—701B holding pond (2)
the X-231B southwest oil biodegradation plot, (3)X-616 ‘chromium sludge surface impoundments, and (4) X- :
749 contaminated materials disposal facility. The contarmnants are mamly VOCs [1 11 trrchloroethane '

(TCA) and TCE] and low-energy beta emitters (*Tc). R
© . GWQA:s for all four units were performed from 1988 to 1989 The GWQAs charactenzed the extent,
- rate of rrngratlon and concentration of hazardous waste and hazardous waste constituents released from each
unit. The investigation results indicated that several factors controlled groundwater flow and contaminant
_ migration at the units: the thickness and hydrauhc conductivity of the Gallia sand and Minford silt, the
thickness and low vertical conductrvrty of the Sunbury shale the presence of storm drarns and the low
’ hydrauhc conductivity of the Minford clay. -
, Groundwater assessment networks for these units are desrgned to evaluate contammant concentra-
- tions and movement of 1nd1cator parameters. The networks consist of monitoring wells with well screens
located in either the Gallia sand or Berea sandstone. Momtonng wells screened in the Gallia sand were
~ installed i in the centers of plumes, at the edges of plumes, and downgradient of plumes. ‘Monitoring wells .
- screened in the: Berea sandstone were installed downgradrent of plumes. Results obtained from chemical
analyses of samples from these wells (1) indicate maxrmum concentranons of contarmnants (2) detect
' contaminants or quantify changes over time of the concentration of contaminants at the edges of plumes, (3) -
detect lateral mrgratlon of contaminants in the Gallia sand and (4) detect downward nugrat10n of contami-
nants through the. Sunbury shale and into the Berea sandstone :

“Surface water monitoring is conducted in conjuncnon with: groundwater momtonng to determine if
~ the contaminated groundwater has reached surface water Surface water momtormg sites and their assocrated
drscharge pomts (see Flgure 6. 8) are: ‘ SRR

« Little Beaver Creek and East Dramage Drtch sample locatrons (LBC SWOl to LBC SW04 and EDD—
SWO1), which assess X-701B and X-230J7 groundwater discharges.’ ‘
. The unnamed drainage ditch at the southwest corner of Portsmouth (UND- SWOl and UND SWOZ) and
Big Run Creek (BRC-SWO1 and BRC-SW02) sample locations, which assess the X-749 groundwater
~discharges. Big Run Creek sample locations also provrde assessment for the X-231B southwest oil
: brodegradauon plot. .

. ‘West Drainage Drtch sample locatrons (WDD SWOI to WDD SWO3) Wthh assess X- 616 groundwater

o ,drscharges
' + The North Holding Pond sample locatron (NHP SWOl) Wthh assesses addrtmnal groundwater dlS-
: charges . : — :
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- X-701B Holdmg Pond

The X-701B holdtng pond (see Frgure 6.9)isa group of unlined ponds consrstmg ofa holdmg pond
and the east and west retention basins. The holding pond was used from the beginning of plant operation in
1954 until November 1988. The pond was designed for neutralization and settlement of acid waste from
several sources, mcludmg the X-701C neutralization pit (whlch receives waste from the X-700 chemical -
cleaning building), the X-705 decontamination buﬂdmg, and the X-720 maintenance building. While most
wastes dlscharged to the X-701B holding pond were acrd wastes, degreasrng solvents 1nclud1ng TCA and

' TCE, were also discharged to the pond. )

Beginning in 1974 slaked lime was added to the waste streams to neutralize: the acid and to 1nduce

~ precipitation of radionuclides. The accumulated sludge was dredged annually and placed in the east retention

basin from 1974 to 1980. After 1980 the sludge was placed in the west retention basin. Like the holdmg pond
these retentron basins were unlmed and did not have a leachate collectron system

Groundwater Investigations

Several groundwater mvesttgatrons have occurred at this umt as well as mstallatlon of 74 groundwa- S
ter monitoring wells: eight wells are screened in the Mmford clay/srlt, 57 in the Gallia sand, one in the B
Sunbury shale, and 8 in the Berea sandstone Twenty seven wells have been selected for quarterly assessment -
sampling. The samples are analyzed for parameters given in Table 6. 2. ' '
- In 1995 a three-dimensional multiphase groundwater flow model was initiated to predlct the volume
and extent of dense nonaqueous phase liquids (DNAPLs) containing TCE in the subsurface. Preliminary
. results of the modeling efforts correlated well with the observed data. 'Additional model refinement is planned
- 'tobe done in 1996 Fmal results will be used to evaluate potenttal remedradon alternatrves

Groundwater Flow
* The primary pattern of groundwater movement in the Mmford clay/srlt is verncally downward.

‘ Approxrmately 80% of the water entering the Minford clay/srlt moves downward to the Gallia sand.
The primary pattern of groundwater movement in the Gallia sand is horizontal. Groundwater i in the -

o 'Gallra sand near X-701B holding pond flows radially from a groundwater mound located about 1 ,200 ft north

~ - of the holding pond. Groundwater flows from the mound southward under the. X- 701B holding pond and then
- turns eastward toward Little Beaver Creek. A groundwater divide is located just west of the holding pond, ,
: mdrcatmg that all groundwater in the X-701B holdmg pond area discharges either to Lrttle Beaver Creek the .
X-230]7 east holdrng pond, or the East Drainage Ditch (see Figure 6.9). B
. Calculated groundwater flow velocity ranges from 0.8 to 1.6 ft/day. The hydraulrc conductrvrty of the
Galha sand is lugher near the X-701B holding pond and decreases toward Little Beaver Creek. The hydraulic
gradrent is lowest near the X-701B holdmg pond but increases in the same d1rect10n that the hydraulic con-
- ductivity decreases so that the groundwater velocrty remains nearly constant. '
\ Practically all inflow to the Sunbury shale migrates vertically downward to the Berea sandstone, ,
~ although this is only 2. 4% of the watér that enters the Gallia sand. Groundwater flow velocities calculated for -
- the Sunbury shale are much lower than those for the Gallia sand or Berea sandstone. This is consistent wrth
- ﬁeld observation of thick, competent shale in the vicinity of the X- 701B holdmg pond. ,
-~ The groundwater flow dlrchon in the Berea sandstone, toward Little Beaver Creek, is the same as it
is for the other- geologrc units in the vrcrmty of the X-701B holdmg pond However groundwater in the Berea
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, ',sandstone does not drscharge to Ltttle Beaver Creek because the Sunbury shale isan upper conﬁmng bed for
‘the Berea sandstone and the Berea sandstone is not exposed at the creek e ,

Extent of Contammatlon

. Groundwater contammatron in the Galha sand is characterrzed bya long, narrow plume of rmxed
- organic and radroacttve consntuents the plume extends from the X-701B holding pond to Lrttle Beaver Creek 4
. ’(Flgure 6.9). : ~
o ‘TCE has rmgrated farther than any other contammant and deﬁnes the extent of contammauon
o Contarmnant plumes for other constituents have a pattern similar to that for TCE. Other VOCs of concern at
. the X-701B holding pond include 1,1, 1-TCA and I, l—drchloroethene (DCE) The followmg isa summary of ‘
‘ contarmnant plume mformat10n : ~ ; ~ t L :

e Contammant rmgranon is to the east (toward L1tt1e Beaver Creek) correspondtng to the locanon of tlnck
~ but narrow deposits of Gallia sand. 4 S
» ~ Groundwater flow converges from both the north and south forcrng a narrowing of ﬂow
"« Contamination has been detected in samples from Little Beaver Creek and the East Dramage DltCh
+ - No contamination has been detected east of Little Beaver Creek. ,
e 'Small amounts of TCE have been detected in the Berea sandstone

Qualrtanve evaluattons of benthrc fauna, conducted in 1991 and 1992, mdtcated that specres of
pollution-sensitive macrornvertebrates (e.g., Ephemeroptera, Trichoptera, and Plecoptera) were absent and
~ that pollution-tolerant taxa (e.g, Drptera and Chironomidae) were abundant. Subsequent surface water
- sampling in the East Dramage Ditch revealed that the TCE plume from the X-701B holding pond was dis-
- charging into the East Drainage Ditch below the X-230J7 east monitoring facility- holding pond embankment. -
Asa result, further analysrs of the groundwater flow reglmes was conducted and an improved groundwater
) ﬂow mode] was developed y » :

R‘emediation’M‘e’asure\s o

‘A T-shaped Interceptor trench (french dram) with extractton wells has been 1nstalled near Lrttle .

Beaver Creek and the East Dramage Ditch to capture contaminated groundwater The primary interceptor -

- trench is situated parallel to the west bank of Little Beaver Creek and rntercepts the TCE plume that could-

o possrbly enter Little Beaver Creek. The secondary interceptor trench is situated parallel to the south bank of

the East Drainage Ditch and intercepts the TCE plume that could possibly enter the East Drainage Ditch. The
interceptor trench location and the extent of the TCE contamination plume are shown in Figure 6.9. The lower

. part of the interceptor trench is backfilled w1th gravel to facilitate flow, while the upper part is backfilled wrth

- clean soil. The primary trench is 660 ft long and has two extraction wells completed in the backﬁll the

, secondary trench is 440 ft long and mtersects the prrmary trench :

i X-231B Southwest O|I Btodegradatlon Plot

‘The X-231B southwest oﬂ brodegradatlon plot was used from 1976 to 1983 for land apphcatlon of |
: waste oils and degreasing solvents and consrsts of two dtsposal plots, each surrounded byan elevated soﬂ
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berm The plots were penodrcally femhzed and disced to enhance aeration and promote natural brologlcal

i degradatron of waste oil. Since ceasing operation in 1983, these plots have been remediated to remove the
VOC contamination present in the soil. Assessment momtonng will conunue until the unit reqmres o further
© action. - : -

Groundwater Investigations

“ Since 1985 several groundwater investigations and installations of monitoring wells have occurred.
At the completion of the GWQA investigation, 35 monitoring wells were installed in the vicinity of this unit
(see Figure 6.10): three wells were screened in the Minford clay/silt, 25 in the Gallia sand, one in the Sunbury '
shale, and six in the Berea sandstone. Fifteen wells have been selected for quarterly assessment momtormg
Samples are analyzed for the chermcal parameters llsted in Table 62. ,

Groundwater Flow

. ' The pnmary pattern of groundwater movement in the Mmford clay/sﬂt is vertically downward to the
Gallia sand. Groundwater entering the Gallia sand at the X-231B southwest oil biodegradation plot flows -
laterally, primarily to the southeast toward the X-230K south holding pond. Most groundwater remains in the
Gallia sand-and does not migrate downward into the Berea sandstone. The horizontal hydraulic gradient is .
very low because the X-231B southwest oil bxodegradatJon plot is located in an area where the bedrock is

-relatively flat; thick, permeable Gallia sand deposrts are present; and the area is close to the east-west ground-

~water divide that runs through the Portsmouth site. The vertical hydrauhc gradient from the Gallia sand to the -
Berea sandstone is steep and has an average potentiometric d1fference of 8to 10 ft; apprommately 1% of the
water entenng the Gallia sand migrates to the Berea sandstone.-

' . The hydraulic conduct1v1ty of the Gallia sand is 41.0 ft/day, and the average ﬂow velocrty is 1 21t/
day. The Gallia sand is thin, generally less than 1.2 ft thlck, below the X-231B southwest oil biodegradation

-~ plot. More extensive Gallia sand deposits occur to the southeast and east of the umt The average groundwater

-~ velocity for the Gallia sand is approximately 2.0 ft/day. ‘

The hydraulic conductivity of the Sunbury shale i issi gmﬁcantly lower than the hydrauhc conducnvrty' :
of the Gallia sand: Therefore, the downward vertrcal mi gratmn of groundwater from the Gallia sand to the
Berea sandstone is impeded. i -

Groundwater in the Berea sandstone ﬂows to the southeast The ﬂow system is not similar to that in

 the Gallia sand because of the presence of relatrvely thick (8 ft or more) Sunbury shale. Surface drainage
influences the direction of groundwater flow in the Gallia sand but notin the Berea sandstone The calculated ‘
average linear groundwater velocity for the Berea sandstone is 0.1 ft/day. -

: ‘Groundwater flow modeling predrcts that groundwater movement from the X- 231B southwest oil
brodegradanon plotis slow and may eventually dlscharge to the X-230K south holdmg pond (Frgure 6. 10)

Extent of Contammatlon
The vOC plumes at the X 231B southwest oil brodegradanon plot are smaller in extent than those at
the X-701B holding pond. The plumes are narrow and elongated in the north-south direction. The Gallia sand

- contamination plume at the X-231B southwest oil brodegradauon plot extends about 1,000 ft to the south
’ toward the X-23()K holdmg pond The northern boundary of the TCE plume is near the south end of the’
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X-710 building. The areal extent of the TCE plume encompasses the areal extent of all other VOC plumes
associated with the X-231B oil blodegradatmn plot and the levels of TCE are also higher than any other
VOC. \ , :

Remved'iation Measures

* As part of closure on this unit, three groundwater extraction wells were installed in the Gallia sand.
These wells are located south of the unit and are aligned across the central portion of the TCE contaminant
plume (shown in Figure 6.10). The extracted groundwater is treated by activated carbon filters at the X-622
- south groundwater treatment facility.

In 1994 the X-231B vadose zone was remediated using in situ thermal enhanced vapor extraction to

remove VOCs. The process utilized an 8-ft diameter auger to mix the vadose soils. During the soil mixing,
~ heated air was injected into the soils. The off-gas was collected in a 12-ft diameter shroud and transferred to a
- carbon adsorption filter. A vacuum was imparted on the shroud to collect and transfer the off-gases. Approxi-
mately 80% of the VOCs present in the vadose zone were removed by this treatment. An interim cap has been
installed over the unit until final closure is accomplished. Assessment monitoring will continue at the X-231B
southwest oil biodegradation plot until final closure and the initiation ofpo_st—clo\sure monitoring.

X-616 Chromlum Sludge Surface lmpoundments | ‘

* The X-616 chromium sludge surface 1mpoundments consist of two unlined lagoons that were used
from 1976 to 1985 for storage of sludge generated by treatment of recirculating cooling water blowdown from
the DOE/PORTS process cooling system. A hexavalent chromium-based corrosion inhibitor was used in the
cooling water system.-The chromium in the blowdown was reduced to a trivalent chromium at the X-616
impoundments by adding sulfur dioxide to the water, which produced sulfurous acid (H,SO,). The resulting
chromium hydroxide sludge was then precipitated in a clarifier by pH adjustment with slaked lime and a
polymer coagulant. The sludge was pumped to the X-616 impoundments, where it was stored.

' From February to May 1987, treated process effluent from the X-700 chemical cleaning facility, via
the X-701C neutralization pit, was diverted to the X-616 surface impoundments to reduce the high concentra-
tion of suspended solids discharged from the X-701B holding pond. In addition, chlorinated organic solvents
were discovered in the X-700 chemical cleamng fac111ty basement sump that discharges to the X-701C
neutralization pit.

This unit was ceruﬁed closed in 1993, and sermannual post-closure momtormg has been conducted
- since 1994. Closure activities at the X-616 ‘impoundments included dewatermg, removmg the chrormum
sludge, and backfilling the ponds with clean fill.

Groundwater"Investigations
 Since 1978 groundwater investigations have been conducted, and monitoring wells have been in-
stalled at the X-616 chromium sludge surface impoundments. During the GWQA study for the X-616 im-

poundments, 22 groundwater monitoring wells were sampled. Some VOCs were found in isolated wells at
concentrations below 10 ppb. In November 1989, four wells were sampled for RCRA Appendix IX analytes
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-and elevated levels of total chronuum were detected In 1990 quarterly samplmg for chronnum was conducted

at 12 wells. The results indicated that some total chromium results exceeded regulatory hmrts Upon comple-
- tion of the GWQA 28 monitoring wells were installed in the v1c1n1ty three in the Mmford clay/srlt 20 in the.
- Gallia sand, and five in the Berea sandstone (Figure 6.11). - '
' During this time, the X-6l6 chromium sludge surface impoundments were undergomg a clean closure -
accordmg to RCRA requirements. A review of all groundwater data showed that TCE had been detected at
low levels (less than 30 ppb) in monitoring wells not mcluded in the 12-well momtonng network; therefore, a
clean closure could not be certified. Two wells at which TCE had been detected were- added to the monitoring

- well network When TCE was detected in these two wells an adjacent well was added to the momtormg well
- -network.

Durmg the 1995 post-closure momtormg program 15 wells were momtored Samples were analyzed
for the chexmcal parameters hsted in Table 6. 2

Groundwater Flow

At the X- 616 chrommm sludge surface 1mpoundments the Galha sand is4106ft thick, and it thins in
Call directions away from the surface impoundments. The Sunbury shale is absent under the X- 616 surface
impoundments; so the Gallia sand overlies the Berea sandstone. Hydraulic conductivity in the Gallia sand is

- about 3.5 ft/day, and groundwater velocrty ranges from 0.02 to 0.04 ft/day. Before closure, groundwater flow

¢ fromthe site was reported as being radral Since closure, groundwater flow i in the Gallia sand has changed to a

 predominantly west-northwest direction toward local drainage channels of the west drainage ditch.
Groundwater flow in the Berea sandstone is pnmanly to the northwest. Groundwater in both the
"Gallia sand and the Berea sandstone flows away from the X-616. 1mpoundments through two forks of the west
drainage ditch to the X-230J5 holding pond. The average Berea. sandstone hydraulic conductivity in the
~vicinity of the X-616 surface impoundments is 0.35 f/day,: which is higher than that measured at the other
' assessment momtonng units. Because the Sunbury Shale is absent, the Gallia and Berea are in direct hydro-

- logrc communication. Groundwater flow modeling predicts that groundwater from both the Gallia sand and

the Berea. Sandstone dtscharges to the West Dramage Dltch wrth an estlmated groundwater travel tJme in
| excess. of 30 years for both ~ , t : o

: Extent of Conta’minatuon .

MCLs and action levels were estabhshed for X—616 The only srgmﬁcant VOC measurement in 1995
was TCE whrch exceeded the MCL in only one well; however this result is a decrease from 1994. Metals -
-were monitored for levels in excess of their MCLs. The most significant metal measurement in 1995 was
dissolved chromium, which exceeded the MCL in only one well (Flgure 6.11); however, this result is also a
decrease from 1994. The overall results of post-closure monitoring at X- 616 1ndlcate that smce closure
- contamination has decreased at locanons exceedmg the MCL while contammatron remams well below the
: MCL at all other Iocatmns :

: X-749 Contammated Materlals Dlsposal Facnhty

, Operatlon of the X- 749 contanunated matenals drsposal facrhty began in the 1950s. No detatled
~ records of wastes deposrted in the yard were’kept until after 1976. Records kept from 1976 to 1990 indicate
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that deposited wastes consisted of 85% scrap materials and 15% containerized solids. Typically, wastes were
- placed in trenches approximately 12 to 15 ft deep and were then covered with earth. The X-749 contaminated
materials disposal facility was closed in 1992 in accordance with RCRA requrrements Elements of the
closure 1ncluded

. mstallatron ofa multtmedla cap, '

-« installation of a slurry wall along the north srde and northwest comer of the unit,

"« installation of subsurface groundwater drams on the northern half of the east side and the southwest
corner of the unit, and : «

* one groundwater extractron well wrthm each of the groundwater drams

The slurry wall and subsurface drains extend down to bedrock. After collection, groundwater is pumped from
the subsurface drains to an activated carbon filtration system at the X-622 south groundwater treatment
facility (Figure 6.10), where the groundwater is treated. The decontammated water is drscharged through a
USEC-leased NPDES—perrmtted outfall. ~
o In 1994 an IRM subsurface diversion wall was completed across a portion of the facrlrty s southern
- boundary (Figure 6. 12). The diversion wall, which extends from the surface into the Sunbury Shale, precludes
* plume mrgratron off plant property prior to the 1mplementatron of a ﬁnal remedial measure..

‘ Groundwater lnvestigations

Several groundwater mvesugatlons that mcluded mstallatron of groundwater monitoring wells have
“occurred at this unit. A total of 61 wells have been installed: five wells screened in the Minford clay/silt, 44 in
the Gallia sand, one in the Sunbury shale, and 11 in the Berea sandstone (Figure 6.12). ‘
) In addition to quarterly assessment monitoring, field investigations were conducted in 1992 and 1993.
The work included 75 Geoprobe borings, 21 piezometer or monitoring well installations, two synoptic water =
level measurements, 27 slug tests, continuous water level recording at three well clusters, groundwater
- sampling and analysis at 15 wells, drggrng of 12 test pits, and two pumping tests. This six-month long investi- =
gation defined the nature and extent of groundwater contamination and the hydrogeologic characteristics of R
- the shallow water-bearing zone and provrded data to support the evaluatron and selechon process for the
closure alternative. : : :

Groundwater Flow

The prrmary pau:ern of groundwater rnovement in the Minford clay/srlt is vertically downward.
: Approxrmately 80% of the surface water entering the Minford clay/silt travels downward to the Gallia sand.
East of the X-749 contaminated materials dlsposal facility, near Bi g Run Creek, approximately 76%
. of the groundwater entering the Galha sand flows horizontally, the remainder mi grates verncally downward. -
The vertical component predominantly nngrates drrectly to the Berea sandstone because the Sunbury shale is
either thin or absent in this area and has been completely eroded by Big Run Creek. -

_ The direction of horizontal flow is affected by the presence of groundwater—drvrdes North-south
' t:rendmg groundwater flow-divides are present in both the Gallia sand and the Berea sandstone. The divide in-
the Gallia sand is situated near the western boundary of the unit: groundwater flowing east from the divide
rmgrates toward Big Run Creek; groundwater flowing to the west nugrates toward the unnamed southwest
dramage ditch and to the. south toward the DOE/PORTS boundary ~
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a . Two pumpmg tests in the Gallra sand were conducted i m 1993 at the X- 749 contarmnated materials
- disposal facrhty Hydraulic conductrvrty values determmed from pumping test data range from 4 to 6- ft/day.
, Groundwater velocities calculated using these hydrauhc conductrvrty values range from 0.06 ft/day to less

than 0.6 ft/day Groundwater flow velocity is relatively constant in the Gallia. sand throughout the area of this

unit. A decrease in the hydrauhc conductivity from the X-749 materials disposal facility toward Big Run_
- Creek is compensated by a rapid drop in elevation over this same distance; this results in higher hydraulic

gradients toward the east. Gallia sand potentiometric surface elevations average 8 to 15 ft higher than those of' o

- the Berea sandstone. Hydraulic conducuvrty values for the Sunbury shale when present are srgmﬁcantly
' lower than those for the Gallia sand and Berea sandstone.
: ' 'The direction of groundwater flow in the Berea sandstone is very. srmrlar to that observed for the
. Gallia sand, except that the north-south trending divide in the Berea sandstone is farther west than the Gallia

sand divide. Flow east of the drvrde migrates toward Big Run Creek; flow west of the divide migrates toward ‘

 the unnamed southwest drainage ditch. The average groundwater linear velocrty in the Berea sandstone is
0.015 ft/day. The area of higher Berea sandstone groundwater’ velocrty is east of the X- 749 contammated
matenals dlsposal facrhty, where the Sunbury shale has been eroded ‘ ,

‘Extent of Contammatuon )

Although 18 wells were ongrnally selected for quarterly assessment samplmg, 29 wells were moni- - <
' tored for the first and second quarters of 1995 because of apparent contaminant plume migration. Semiannual

post closure monitoring- began in the second half of 1995. Samples were analyzed for parameters listed in
Table 6.2. The most extensive and most concent:rated VOCs at'the X-749 contaminated materials disposal -
facility were TCE and TCA. Other VOCs detected were DCA, DCE 1,2-DCE, chloroform, and Freon-113.

Al contaminants were generally lower i in concentratron than TCE and were contamed wrtlun the extentof the

TCEplume.
The ﬁeld work in 1992 and 1993 1nd1cated that the TCE plume is closer to the Portsmouth site
~boundary than was antrcrpated The Gallia sand contamination (see Figure 6.12) plume at the X- 749 contami-

-nated materials disposal facility extends about 1,500 ft to the south-southwest, about 1,000 ft to the south, and, ,

" about 200 ft to the southeast of the unit. The largest area of contamination extendrng to the south corresponds
0 the area where the Gallia sand deposits are thickest. In 1993 the X-749 IRM mvestrgatron was completed

‘and the location of the southern edge of the VOC contamination plume was refined. TCE was detected within - - .
55 ftof the Portsmouth site boundary A subsurface barrier was selected as the regulator-approved IRM. This -

- subsurface bamer mstalled in 1995, drverts the southern rmgratron of groundwater and contarnrnant tIans-
- port. : t RGNS o
' *Groundwater Survelllance Momtormg

k _The surverllance momtonng program at DOE/PORTS consrsts of penmeter exit pathway momtormg,
,off-srte water - supply samplrng, and baseline monitoring. Perimeter monitoring assesses the effect of the

© facility on regional groundwater quality and quantity. Off-site samplmg and the Portsmouth site water supply -

- well field sampling provide information about any 1mpact of DOE/PORTS operatrons on the quahty of the
dnnkrng ‘water supply Basehne momtormg is conducted 10 estabhsh baselrne data
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“Perlmeter Exnt Pathway Momtormg

. Groundwater 1nvest1gatlons have deterrmned that the Galha sand is the pnmary hydrogeologrc unit
for contaminant migration at DOE/PORTS. The Gallia sand is not a reglonally persistent unit because of the
*topography on which it was deposrted as well as its deposmonal environment. Selected locations on local ,
streams and drainage channels near the reservation boundary are sampling points of the surveillance monitor-
ing program because groundwater drscharges to these surface waters. Monitoring wells near the reservation.
boundary are also used in the surveillance momtormg program Fxgure 6. 13 shows the samphng locatmns for
‘ jex1t pathway momtormg ' e

~ Off-Site Sampling

. The purpose of the off-s1te samp]mg program is to ensure that dnnkmg water sources have not been
adversely affected by DOE/PORTS operations. Although this program may provide an indication of contami-

~ nant transport off-site; it should not be interpreted as an extension of the on-site groundwater monitoring

- program, which bears the responsibility for detecting contaminants and deterrmmng the rate and extent of
contaminant movement. Because little is known about how residential wells were constructed and about the
pumps used in resrdenual wells, data from. thlS program will not be used i in hydrogeologlc or geochemical
investigations: v

, Currently, seven’ resrdents are parUmpatmg in the program (see Fi gure 6 14 for samplmg 10cat10ns
and Table 6.2 for the analyncal parameters) All sampling for the residential program is conducted semiannu-
ally. Sampling locations are added or deleted as residents’ Tequests and program requirements dictate. Typi-

' cally, sampling locations are deleted when a resident obtains access to the public water supply. Sampling

- locations are added on request and if there is a probable hydrogeologic connection between DOE/PORTS and
a resident’s water supply Re31dentla1 samphng to date 1nd1cates that DOE/PORTS is not affectmg resrdentral :

‘water supphes . S

Baseline Monitoring

Four well clusters, each composed of one well completed in the Gallia sand and one well completed
in the Berea sandstone, are sampled semiannually to determine baseline water quahty (Figure 6.15). Sampling"
is conducted to support the RCRA permit applications and to provide a comparison between on-site wells and -
off-site background water. In 1995, except for gross alpha and beta concentrations detected above the median
background activity levels in one sample from well F-12B, no other contarmnants were detected in the '

- baseline momtonng wells. -

- Peter KleWIt Landﬁll

The Peter Klewrt landﬁll is located west of Bzg Run Creek just south of the X-23OK holdmg pond

i (Figure 6.12). The landfill, opened in 1952,. -was used as the salvage yard, burn pit, and trash area during

construction of DOE/PORTS. After the initial construction, the disposal site was operated as a sanitary
: 1andﬁ11 untll 1968, when soil was dlstnbuted over the site and graded and the area was seeded with nat1ve
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grasses No mamfests or records exrst that charactenze the material in the landﬁll In addition, constructron
;detarls and operation records are not avarlable o
-In 1994 the portion of Brg Run Creek contrguous to the Peter Klert landﬁll was relocated to the east
~ side of the creek valley. An 1nterceptor trench was installed i in the old Brg Run Creek channel to capture seeps
- emanating from the landﬁll Contammated water from the rnterceptor trench is processed at the X-622 I
groundwater treatment facility. '

S Two wells (Gallia well PK-12G and Berea well PK-13B) were mstalled in: 1995 north of the seep
zZone to monitor the groundwater. Sermannual sampling results' 1ndrcated that vinyl chloride (a VOC) was
detected once in only one well (Berea) at a concentration of 4 ppb The total uranium concentration ranged
:from 15 t0 40 ppb (Berea) and no technetrum was detected : /

” | RCRA Faclllty Investlgatlons for Quadrants I-lV

The DOE/PORTS Consent Decree issued by the Ohio Attomey General S Oﬁice on August 29 1989
and the RCRA, 3008(h) Consent Order issued by USEPA Region V on September 29, 1989, outline require-
- ments and schedules for the RFL. These documents include specific dates and specrﬁcanons for dehverables R
- that must be complied with throughout the RFI, the CMS, and CML. N
- _ Groundwater investigative activity is based on guidelines for a RCRA correctlve actron plan How-
~ ever, because DOE/PORTS is large, complex, and resource intensive, the plan was implemented in four parts .
called “quadrants " The quadrants divide the plant site into four geographic areas based roughly on groundwa-
- ter divides and drainage. patterns. These quadrants QI QII QIIL, and QIV) and assocrated drainages are - =
~ identified in Figure 6.16. Parallel efforts to provrde comprehensrve definitions of geology and the hydrologrc
' flow systems provide cohesiveness to this four-part approach.
Lo Field work for quadrants I1(QI) and I (QII) was completed infall 1991 Dunng the QI and Qn RFIs, k
103 monitoring wells were installed and 149 soil ‘borings were drilled. The QI and QII RFIs provrded separate
. investigations of 34 SWMUs. The results and conclusions are included in the Quadrants I and I Draft Reports
- _dated June 1994. Contaminated groundwater plumes were discovered emanating from the followmg units: (1)
- the X-120 Goodyear Training Center (Figure 6.12); (2) X-231A southeast oil biodegradation plot (Figure - ,
6.10); (3) X-710 neutralization prt X-710 “hot pit”, and X-760 neutralization pit (Frgure 6.10); and (4) the X-
700 chemical cleamng facrhty X-705 decontarmnatron bmldmg, and X-720 mamtenance and stores building =
- (Figure 6.6). - .
- A total of 18 SWMUs were mvesugated in the QIII RFI As part of the 1nvesngauon 14 wells were
' 1nstalled 44 soil borings- and 93 hand augers were completed, 36 sediment samples were taken, and two ]
surface water sampling sites were monitored. Additional sampling was completed in 1994 to support the RFI
- and the CMS. The results and conclusrons are mcluded in'the Quadrant IH Draft Report dated November
1994. :
A total of 24 SWMUs were 1nvesngated in the QIV RFL As part of thts mvestlgatron 49 wells were !
* _ installed, 80 soil borings and 85 hand augers were completed, and 85 sediment samples were collected
Additional sampling was completed in 1994 to support the RFT and the CMS. The results and conclusrons are
mcluded in the Quadrant IV Draft Report dated November 1994 , '

'X-1 20 Goodyear Tralmng Center Contammant Plume :

" The X-120 Goodyear tralmng center: consrsted of several utﬂrty and storage burldmgs used during
~ construction of the Portsmouth srte in the 1950s and were subsequently removed The plume assocrated W1th
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the X- 120 Goodyear tra;mng center consists of TCE 1 200 ppb was the hrghest concentranon detected In
1989 TCE concentrations of 800 and 100 ppb were detected in two groundwater wells at this location. Ini- ,
tially, this contamination was presumed to be associated with the X-749 contaminated materials disposal
facility; however, results from the QI RFI 1nd1cated that the contammatron is mdependent of the X-749

-During the QI RFI TCE was detected in four wells at concentrattons ranging from 18 to 1,200 ppb

The long and narrow TCE contaminant plume associated with the X-120 facrllty originates south of Hewes -

Street and extends approximately 1, 400 ft to the southwest (Frgure 6.12); the southeastern edge of the plume
nearly converges with the plume emanating from the X-749 contaminated materials disposal facility. -

- X-120<Grouvndyvater’Treatme'nt Facility (x-625%) ’

~The X-625X groundwater treatment facrhty bmldmg was constructed between June and November of
1995 at X-120 to investigate a new reactive barrier groundwater treatment technology (Figure 6.16). The X-
120 reactive barner process will use a horizontal well designed to bring TCE-contaminated groundwater into
contact with iron ﬁlmgs The iron filings wﬂl react with the TCE, breaking it down into nonhazardous compo~
nents. Once the breakdown occurs, the groundwater can be safely discharged into a nearby drainage ditch,
- monitored under DOE/PORTS’s NPDES perrmt Installatron of the horizontal well is expected to be com-
rpleted in 1996. - ,

'XV-231A SOutheast Oil Degradétion Area Contaminant/Plume

The plume associated w1th the X-231A southeast 011 degradauon area is composed of TCE, TCA,
DCE, and DCA. The hrghest VOC concentration is TCE at 120 ppb. All non-TCE contaminants are ‘contained -
within the TCE plume. The TCE plume has a semrcrrcular shape extendmg from the south side of X 231A :
area (Figure 6.10). o :

X-710 Neutrallzatlon P|t X-710 Hot P|t and X-760 Neutrallzatlon Pit Contammant
Plume

The plume assocrated with theX 710 neutraltzatton pit, the X-7 10 hot p1t and the X-760 neutraliza-
tion pit is composed mainly of TCE, wrrh minor amounts of TCA and DCE. The highest level of TCE was ‘
1,600 ppb, the highest level of DCE was 21 ppb, -and the hrghest level of TCA was S ppb. Contaminants from
these two units combine to form a smgle 1nd1st1ngu1shab1e plume situated almost due south of the X-710 ,
- technical services building, under the X-600A coal pile yard, X- 621 coal plle runoff treatment facility, and the
- X-749A classrﬁed material burial grounds. This plume coalesces with the X-231B southeast oil biodegrada-
tion area plume shown in Figure 6.10. The X-710 neutralization pit and the X-710 hot pit are ‘both located just
north of well X231B- 36(} VOC contamination was not detected in any Berea sandstone momtormg wells in
this area. : :
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.' X-700 Chemlcal Cleanmg Facrhty, X-705 Decontammatlon Bunldmg, and X-720
o Neutrallzatlon P|t Contammant Plume

The plume assocrated wrth the X—7OO chemrcal cleamng facrllty X-700 chemical and petroleum :
. storage containment tanks, X-700 TCE/TCA outside storage tank, X-705 decontamination building, and the -

X-720 neutralization prt is composed primarily of TCE, with a maximum- concentration of 19,000 ppb.
Secondary VOC contaminants are TCA, DCE, chloroform, and methylene chlorrde All VOC contarmnant
plumes are contamed within the boundanes of the TCE plume. :

R Groundwater Treatment Unlts

In 1995 a combrned total of approxrmately 18.7 million gallons of contammated groundwater were )
treated at the X-622 south groundwater treatment facrhty (Figure 6.19), X-622T treatment trailer (Frgure 6.6),.

.- the X-623 groundwater treatment facility (Figure 6.9), and the X-624 Little Beaver groundwater treatment

- facility (Figure 6.9). Approximately 100 gallons of TCE were removed from the groundwater, whrch repre- o
“sents a 20% decrease from 1994 All processed water is mscharged through NPDES outfalls before exrtmg the, o

: Portsmouth srte s

B X-622 South Groundwater Treatment Facmty

/ The groundwater treatment used at the X- 622 south. groundwater treatment facrhty is aclvated carbon - |
~ and green sand filtration of the contammated groundwater TCE-contaminated groundwater from the X-231B - -
southwest oil brodegradatron plot, the X-749 contaminated materials disposal facility, and the Peter Kiewit

groundwater collection system are processed at this treatment unit. In 1995 the unit processed approxrmately -

. 5.9 million gallons of groundwater and less than one gallon of TCE was removed

B x-622T Groundwater Treatment Traller

v Atthe X-622T treatment trarler actlvated carbon is used to treat contarmnated groundwater fromthe
“X-700 chemical cleamng facility and the X-705 decontamination building. The X-700 and X-705 buildings
" are located above a VOC contaminant groundwater plume and contaminated groundwater is extracted from
' sumps located in the basement of each building. In 1995, approxrmately 99 rmlhon gallons of groundwater
were processed and about 23 gallons of TCE were removed t

,X-623 Groundwater Treatment Facmty

~The X—623 groundwater treatment facrhty cons1sts of an air stnpper with off-gas actrvated carbon
~ﬁltratron and aqueous phase activated carbon ﬁltrat:ron The X-623 groundwater treatment facility provrdes
' treatment for TCE-contaminated groundwater from the X-701B holding pond and three groundwater extrac-

- tion wells in the X- 701B plume area. The air stnppmg facility treated approxrmately 200 thousand gallons of

. water in 1995, and about 21 gallons of TCE were: removed
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| _X-624 thtle Beaver Groundwater Treatment Facmty

At the X-624 thtle Beaver groundwater treatment facility, groundwater is treated via an air stnpper
‘with off-gas activated carbon filtration plus carbon filtration of the effluent water. This facility processes
"TCE-contaminated groundwater from the X—237 mterceptor trench associated with the X-701B plume. In
1995 about 2. 8 rmlhon gallons of groundwater were treated, and about 56 gallons of TCE were removed.

? Background Samplmg

The USEPA and the Ohio EPA have requested that background metal concentrations be determmed
from a statistically significant number of samples taken in off-site. geologic and hydrogeologic settings similar
to those existing on-site. The off-site background sampling was conducted in 1994. Based on the results of the
. background sampling, upper tolerance limits were proposed for total mobile metals in the Gallia and Berea
- groundwater: Upper tolerance limits represent the maximum concentration of naturally occurring constituents

- that could be expected (i-e., t0 a 95% confidence level 95 % of all possxble sample measurements wouId be .
; less than the upper tolera.nce limit). : \

GROUNDWATER MONITORING RESULTS

The results for groundwater momtonng activities at DOE/PORTS are dlscussed briefly under
. “Groundwater Momtonng at Portsmouth.” However, for regularly scheduled comphance monitoring, a more
~ detailed discussion of the results ;follows ‘ »

RCRA Units

The followmg DOE/PORTS RCRA umts are mcluded in detection monitoring or assessment monitor-
ing. Historical trends of groundwater contamination are important because changes in groundwater contami-
‘nant values help indicate the direction and rate of contaminant migration. Of particular importance are wells
that show significant increases or decreases in concentrations or contarmnatlon that occur in previously clean
wells, A srgmﬁcant increase can be deﬁned as an annual mean concentratron that is at Ieast two standard
deviations htgher thar the prevrous year s mean.

X-701B Holding Pond
| VOC Contamination

. The primary VOC contaminant at X-701B is TCE, which is limited to the Gallia sand. All other
contamination is contained within the extent of the TCE plume. Sampling results from wells at X-701B show
 that the french drain and extraction pumps installed near Little Beaver Creek in 1991 have also affected the
contaminant migration plume near X-701B. Momtonng wells located near the edges of the existing contami-

- nant plume show decreasing TCE concentrations in all but one well (see Figure 6.17). Upgradient monitoring
wells are not showing an increase because the TCE sources are located within the plume outline. Groundwater
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flow velocities and ﬂow d1rect10n have remamed constant since 1991. Three of the X-701B wells had a
- significant change in TCE concentration (i.e., a 1995 mean concentration more than two standard deviations
* higher or lower than the 1994 mean concentration). The annual mean TCE concentration decreased at well
X701-08G, which is near the center of the plume and at well X701-21G, whxch is downgradient of the source.
There was an increase in the mean TCE concentration at well X701-10G. This may indicate movement of the
center of the plume TCE was not detected in groundwater samples from Berea monitoring wells. The five- -
' year trend at wells X701-21G and 24G 1nd1cate that the mean TCE concentration continues to decrease over -
most of the area. ' :

| Radiological Contamination' i
A Radlologlcal results for 1995 were elevated over 1994 results in'some of the Gallia wells located in
- the X-701B TCE plume (X701-06G, and X701-21G). An increase in annual mean gross beta activity was

~ observed in well X701 -06G, and technetium annual mean activity was higher in well X701-21G: Radlologxcal
o results from Berea wells at X- 701B showed little change from 1994.

X-749 Contaminated Materials Diéposal Facility
vOC Contamlnatlon
VOC contamination in the Galha at X- 749 is composed pnmanly of TCE TCA, DCE, DCA, Freon-

" 113, chloroform, and vinyl chlonde TCE concentrations increased at X749-04G. TCE and TCA concentra-
tions decreased at monitoring wells X749- 1OG X749-25G, and X749-26G. Freon-113 concentrations in-

o creased at well X749-36G. DCA concentraﬁons 1ncreased at wells X749-PZO46 X749-10G, X749- 13G and

X749-08G.

“The only VOCs detected in the Berea were: DCAs (max1mum concentration of 7 ppb) at well X749-
* 50B. This result is similar to 1994 data, at which time it was suspected that limited cross-contamination from
the Gallia could have occurred during installation of the well because the well is screened beneath the Gallia
VOC plume. However, the annular seal of the well was investigated and found to be intact, so additional
cross-contamination should not occur. Therefore, as concluded in last year’s report, the VOC concentrations
in this well are thought to be remnants of the original cross-contamination. The five-year trend in TCE
concentrations at two X-749 wells is shown in Figure 6.18. ‘

~ Radiological Contamination

, In 1995 the gross beta activities for X749-08G, X749-13G, X749-25G, and X749-32G decreased.

- Technetium activities decreased in wells X749-06G and X749-32G. Uranium concentrations decreased in
wells X749-PZ05G and X749-60B. Gross alpha concentrations increased in well X749-60B and decreased in
well X749-PZ05G. The radionuclide results for the remaining Gallia wells were relatively unchanged from
1994; likewise, results of the Berea radiochemical analyses were similar to the 1994 results. - .
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3 X-231 B Southwest 0|I Blodegradatlon Plot

4VOC Contammatron ‘

- . The primary VOC contaminant at X-23 1B is TCE minor VOC constituents include TCA and DCE.
~ In the Gallia, TCE concentrations increased s1gmﬁcantly in 1995 in only one well, X231-04G. DCE and TCA
concentrations decreased in well X231B-06G. The Berea wells at X-231B are not affected by voC contami-

I natmn The ﬁve-year u'end in TCE concentratrons at two X- 231B wells is shown in Frgure 6.19.

Radlologlcal Contamlnatlon

Radrologlcal results for 1995 in. Galha wells were generally lower than 1994 values Radlologlcal ‘
results from Berea wells at X 231B showed hrgher uranium concentratlons in- well X231- 34B

- X-616 ChromiUm Sludge"SUrfa‘ce lmpoUndmehts ‘
VOC Contammatlon t

VOC contarmnatron in the Galha and Berea at X-616 wells is composed pr1mar11y of TCE and TCA.
~ VOC contamination was detected in 1995 in both the Gallia sand and the Berea sandstone at three neighbor-
- ing wells (X616-09G, X616- 16G, and X616-20B). ‘Compared to 1994 results, the TCE concentration de-
creased in well X61609G The small area of contamination appears to be centered near the southwest corner
- of the X-616 surface 1mpoundment The source of the VOCs may .be the nonoperatlonal X-615 sewage
treatment unit or an associated adjacent sewage hne , , :

“Metals Contamlnatron :

. Chromrum ‘was the pnmary contaminant of concern at X-616 Both drssolved chromium (ﬁltered) and :

“total chrommm (unﬁltered) samples are collected at X- 616. In 1995 concentratrons of dissolved chromium -
were generally the same as 1994, except for well X616-05G, which was significantly lower. 1995 concentra—
tion results for total chromium increased in wells X616-05G, X616- 16G, X616 25G and X616- 19B. ThlS
trend in the Galha is similar to that observed for VOCs i

'Radlologrcal Contammatron
All radrologlcal results for the X-616 wells were below the proposed action levels. (Proposed action

~ levels are hsted‘m table footnotes in the DOE/PORTS Armual Report for 1995 Groundwater Momtonng,
March 1996. ) « » :

K X-701C Neutralization Pit

. voc Contammatlon

Results for 1995 show httle change compared to 1994 VOC contarmnatron in the Galha at X- 70lC
wells s composed pnmanly of TCE , ‘
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o Radlologlcal Contamlnatlon

Results for 1995 show little change compared to 1994. Technetium and gross beta concentrations
decreased shghtly in well X701-70G. :

| X-735 Landfill
VOC Contammatlon

Results for 1995 show little change compared to 1994, Except for one detectlon of carbon disulfide (a
yplcal laboratory contarmnant) in well X735-20B, no VOCs were detected in Gallia or Berea wells in X—735

| Radnologlcal Contamlnatlon

Results for 1995 show. little change compared to 1994. Except for uranium in well X735-19G, no
radiologlcal contammanon was detected at concentrations above the proposed action levels.

 Metals Contammatlon

Cadmrum chrormum lead, and mckel were detected above their MCLs. At one well, the detected
dissolved cadmium concentration was 5.5 ppb; however, the total cadmium concentration was less than the
detection Limit (2.9 ppb). These data are inconsistent but do indicate a release. Except for this cadmium result,
the dissolved metal concentrations in the upgradient well are either comparable to the downgradient well,
occurred in only one sampling event, or are higher than the downgradient well.

Surface Wa,ter

Surface water monitoring for Little Beaver Creek, the East Drainage Ditch, North Holding Pond, Big
Run Creek, the unnamed southwest drainage ditch, and the West Drainage Ditch is conducted as part of
assessment monitoring at X-701B, X-749, X-231B, and X-616. The results discussed in this section pertain
only to surface water momtonng conducted in support of the DOE/PORTS GWPP. -

VOC Contammatlon

The concemratlon of VOCs (primarily TCE) in the East Dramage Ditch and thtle Beaver Creek near

" the X-701B contaminant plume has decreased since the interceptor trench (X-237 ) for the plume was installed

in October 1991. TCE has not been detected in Little Beaver Creek since the second quarter of 1994. At an

~ unnamed southwest drainage ditch sampling site, UND- SWO01, TCE was detected at a higher concentration
than in 1994. TCE was not detected in Big Run Creek, the North Holdmg Pond or the West Drainage Ditch

in 1995. : :

650 ‘Groundwater :
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Radlologlcal Contammatlon
Radlologlcal results for 1995 were below the proposed actmn levels for all surface water locauons

" There were no detectable technetium levels in any of the surface water locatlons None of the surface water
momtormg sites showed staUSUCally srgmﬁcant changes for radlologrcal results in 1995.
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.Absiract f

Quahty assurance is an mtegral part of envnronmental su rvelllance at DOE/PORTS Quahty control
(QC) is part of sampling and monitoring in the field as well as analytical work performed in the '
‘Portsmouth analytical laboratory. The Portsmouth analytical laboratory has its own intemal QC
- program and participates in extemal QC programs administered by the U.S. Environmental Protec-
~ tion Agency, DOE, and commercial laboratories. Of the 2,146 external QC measurements made by
‘the Portsmouth laboratory in 1995, 98.1% of the results were acceptable. The Performance Assur- -
ance Division performs program assessment. actlvmes in the field and within facilities at regular.
mtervals to further assure quallty is built into the program and is mamtamed

. INTRODUCTION

Quahty assurance (QA), an 1ntegra1 part of the envrronmental surverllance effort, requlres systemaue -
conlrol of the processes involved in samplmg the environment and in analyzing the samples. To achieve the
des1red level of competence DOE/PORTS uses the followmg major types of planned and systemanc controls:

. 1mplementat10n of standard operating procedures for sample collection and analysrs

* surveyor and analyst training and qualification, .

. ‘klmplementanon of sample trackmg and cham—of custody procedures to ensure traceabrhty and mtegnty of
samples-and data, - :

participation in external quality control (QC) programs ~

. frequent calibration and routine maintenance of measurmg and test eqmpment

-« ° maintenance of internal QC programs,

. 1mp1ementanon of good measurement techniques and good laboratory practmes and

. frequent assessment of field samplmg, measurement acnvmes and laboratory processes

Envrronmental samplmg at DOE/PORTS is conducted by members of the Waste Management
Division. Sampling plans and procedures are prepared and appropriate sampling instruments or devices: are
selected in accordance with practices recomrnended by the USEPA, the American Society for Testing and
Materials, or other authorities. Chain-of-custody documentatron is prepared from the point of sampling. The
samples remam in the custody of the sampling group until they are transferred to the sample custodran atthe -
~ Portsmouth laboratory.

S An administratively independent QA manager has general oversrght responsnblhty for-all phases of-

§ klaboratory QA in the Portsmouth analytical laboratory. The QA manager is also responsible for the activities
_ of the Laboratory Controls and Standards Group and administration of external and internal control programs.

- The Laboratory Controls and Standards Group generates internal QC samples using materials from the
National Insntute of Standards and Technology (NIST) or other reliable source materials. The samples are
then submitted to the laboratories at an established frequency. Two laboratory statlsncrans provide support to -
the laboratory’s QA efforts by performing statistical evaluations and adrrumstermg the control chart program
Good measurement pracnces used by laboratory personnel mclude use of matrix splkes matnx sprke dupli-
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cates replicate samples check samples, and various other mtemal conu'ols The extensive mternal QC
program helps ensure reliability of the analytical data on a day-to-day basis. ,

Environmental Compliance personnel track and interpret analytical results. Responsibility for inter-
preting and tracking environmental data is divided because of the large amount of surveillance information
generated Data are rev1ewed when made available to ascertain compliance with applicable regulations. In -
some instances, remedial action may be warranted. The data are reviewed periodically for overall interpreta-

tion and, where relevant, for their mterprogram relattonshtps Documentation of these efforts serves as a
resource for future activity. :

FIELD SAMPLING AND MONITORING

Personnel involved in ﬁeld samphng and momtonng are properly tramed They use approved proce-
dures developed from gutdehnes and regulations promulgated by DOE or other regulatory agencies exercising
authority over DOE/PORTS actJvmes ‘These procedures specify sampling protocol, sampling devices, and -
~ containers and preservatwes to be used. Chain-of-custody procedures (used with all samples) are documented,
and samples are controlled and protected from the pomt of collection to the.generation of analytical results

Basic Concepts and Practtces |

k " Because data generated from field samphng canbe greatly mﬂuenced by the methods used to collect
and transport the samples, it is imperative that a QA program be in place to ensure that the samples are
collected properly and represent the conditions that exist in the environment at the time of sampling. The

- DOE/PORTS QA program mandates compliance with written sampling procedures, using clean sampling

-~ devices and containers, employing approved sample-preservation techniques, and submitting field blanks and

duplicate samples. Chain-of-custody procedures are strictly followed to ensure that sample integrity is main-

tained. Samples are dehvered to the laboratory as soon as pracucable after collection to ensure sample integ-

rity. :

Surface Water Monitoring
Liquid effluent streams from DOE/PORTS are sampled and analyzed in compliance with the NPDES
discharge pernut. Written procedures are used as guides for both sampling and analysis of effluent streams.
- Flow and pH are measured and recorded at several discharge points. 4
Groundwater Monitoring
The DOE/PORTS groundwater utortitoring program requires the use of disposable Teflon bailers to
“reduce the risk of cross-contamination of wells and samples. Written procedures are followed when collecting

and analyzing samples. Field blanks and duplicate samples are also submitted to the laboratory to ensure that
sampling techmques are not influencing the data being collected.

ANALYTICAL QUALITY ASSURANCE

, The Portsmouth analyttcal laboratory continues a long tradition of QA and has a well-established QA
program. Integral to this program are a highly lramed well-qualified staff; use of approved written procedures
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and current analytical methodology; availability of excellent equipment and facilities; well-established in-
‘house surveillance, noncompliance reporting, and corrective action programs; and routine use of accepted

- laboratory practices and measurement techmques As part of the QA effort, the analytical laboratory main-
tains comprehensive internal QC programs, participates in a number of extemal QC pro grams and exten—
sively uses statistical interpretation to evaluate its performance.

o The laboratory QA program is based on the QA/QC requirements mandated by the Ohro EPA the

~ USEPA, and DOE. Analyses are performed using USEPA-approved methods. Other rehable methods are

‘ used when USEPA methods are not avarlable

During 1994 the Portsmouth laboratory was reaccredrted as an Amencan Industrral Hygrene Assocra- V
tion Industrial Hygrene Laboratory. In addition, the 1ab has maintained accreditation from NIST for bulk
asbestos ﬁber analysrs under the Natronal Voluntary Laboratory Accredrtauon Program

Internal Quahty Control

: Internal QC programs at the Portsmouth laboratory are the basrs for ensurmg rehable analytwal

. resultsona day-to day and batch-to—batch basis: In accordance with USEPA expectations, the total QC effort
~ in these programs averages from 10% to 20% of the total laboratory effort. Internal QC programs, which

include both known and blind controls, are routinely administered by the Laboratory Controls and Standards -
Group mdependently of the analytrcal Iaboratones Statistical evaluatron of the QC programs is performed by
~the laboratory statistician.

Al analytrcal activities are supported by the routme use of erther standard or reference materials from _
. NIST, the USEPA, other. DOE laboratories, or reliable commercial sources. QC is accomplished through the
use of such standards or reference materials for instrument cahbratJons preparatron of known, blind, and -

- . double-blind controls; y1eld/efﬁcrency determmahons and spike recoverres Numerous process control charts.

maintained by the laboratory assist in assessing the adequacy of ana]yhcal programs and procedures. If
‘ “serious-deviations are noted, noncompliance reports are initiated, investigations are conducted and corrective
. actions are unplemented QC data can be retneved when necessary to support the analytmal results

; External Quallty Control

~In addruon to the 1ntemal QC programs, the Portsmouth laboratory regularly paruerpates in external
QC programs. These programs, ‘which are adrmmstered by the USEPA, the National Institute of Occupational -

. Safety and Health (NIOSH), DOE, NIST, and commercial laboratories, generate data that serve as a periodic

‘indicator of performance ‘Results are usually characterized as being acceptable, marginal; or unacceptable : ’
. For purposes of the summary that follows marginal results are included in the acceptable category Unaceept-
able results in external control programs are investigated through either the surveillance program or the:
nonconformance reporting program, and corrective actions are 1mplemented as warranted. A summary of the
Portsmouth analytical laboratory $ performance in external QC programs from 1991 through 1995 is shown m
_ Table 7 1. o , o , o

L Radlologlcal Quallty Control
In 1995 the Portsmouth analytrcal laboratory partrcrpated in three extemal radrologlcal QC programs:

the USEPA’ Intercompanson Radionuclide Control Program, adrmmstered by the USEPA Environmental -
‘Monitoring Systems Laboratory at Las Vegas (EMSL-LV), the DOE Envrronmental Measurements Labora-.

tory (EML) Radlonuclrde Quahty Assessment Program and the DOE ered Analyte Performance Evaluatmn : R
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Table 71 Performance summary of the Portsmouth analytical Iaboratory external quality control
programs, 1991-1995. : )

Number of measurements .

Program . ‘ Yeoi' o ) .
’ L . Total o Aocéptablelmarginal,(%) Unpacceptable (%)
PET" R ¢ .2 S Sen ST 4308 28 Q2)
: 1992 S 1583 S 1564 (99) - 19 Q1)
1993 1772 175299) 20 (1)
1994 1659 1631 98) 28 Q)
, : 1995 1468 : L 1447099) 21(1)
“ EMSLLV® 1991 19 1700 © 230
o ' 1992 19 o185 1.65)
1993 16 S 125 425
1994 e 16 14 (88) ‘ 2(12)
. , 1995 16 16(100) - : 0(0)
EMLS 99t a2 41 (98) 1@
: E 1992 - 41 ; | 41(100) . : 0 (0
11993 S 60 60 (100) - 0 (0
1994 . ; 69 6696 . 3 @)
_ 1995 T - T099) 1Q1)
DMR-QA® : C1991 - 20 1909 ' 1(5)
o 1992 v 19 17 (89) 2.a1)
1993 . 16 15(94) : 1(6)
1994 - 17 17 (100) - 0 (0)
1995 1 17(100) \ 0(0)
PAT® 1991 . . 128 , 120 (94) 8 (6)
: 1992 128 126 (98) K 2 )
1993 - 128 , 128 (100) 00
1994 128 - 128 (100) - 0-(0)
1995 - 120 CU11203) 8(7)
w1992 9T S os2@s) 0 15qse
, ) : : 1993 - T . 227 : L -215(9%) 12 (5)
1994 243 228 (88) : 15 (12)
, 1995 ' 269 ' 259(96) ~ 10(4)
ELPAT - 1993 a8 ‘ © 48 (100) L 0
: : 1994 Lo oa8 ' 48 (100) 0
, 1995 T 48(100) , 0(0)
‘MaPEP 1995 43 a2 ' 12)
REAL WORLD® 1995 T A 9399 ' 1(1)
Total - T 1991 1430, 1440097 . 4@
- . " 1992 1887 1848 (98) ; .39 2)
1993 2267 2230 98) 37 Q)
1994 o 2180 - 2130 (98) 50(2)
1995 2146 7 2105(98) L)

Proficxency Environmental Testing Program (Analyncal Products Group, Inc.)
Env:ronmental Momtonng ‘Systems Laboratory at Las Vegas (USEPA).
Envxronmental Measurements Laboratory (DOE)
stcharge Momtonng Report Quahty Assurance Study (USEPA) 7
Proﬁc;ency Analyucal Testing Program (NIOSH). N L
' xWater Pollution Performance Evaluation Study (U SEPA). » ’
gElew.an of the fifteen outhers occurred because of the cross-rmxmg of control soluuon vials for WP minerals prior to analysis.
Excludes three "unusual resu]ts" not mcluded in either accep{able or unacceptable categories.
Envuonmental Lead Proﬁmency Analyucal Testmg Program (USEPA, NIOSH American Industnal Hygxene Assocxatxon)

“M1xed Analyte Performance Evaluauon Program
kRe:/a.l World Matrix Evaluation Program
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~ Program (MAPEP). In conjunction with the EMSL-LV, 16 analyses were performed on four parérireters ‘
(alpha and beta activity, total uranium, and plutonium-239) in an aqueous mairix. All sample results were in
- the acceptable range. Various matrix samples such as water, air filters, soil, tissue, and vegetation are ana-
lyzed semiannually for a variety of radioactive isotopes as part.of the EML program. In 1995 the Portsmouth -
laboratory performed a total of 71 analyses in the two rounds of this program (EML 569 and EML 576). The
percentage of results in the acceptable range was 99%. 1In 1995 the Portsmouth analytical laboratory partrcr-
pated in two MAPEP programs in whrch the percent of acceptable results was 97.7%. .

‘Nonradlologlcal Quallty Control

: The Portsmouth laboratory partlcrpated in several nonradrologrcal QC programs in 1995 mcludmg
the Proﬁcrency Environmental Testing Program, the Real World Matrix program, the USEPA Discharge
Momtonng Report Quality Assurance Study (DMR-QA), the USEPA Water Pollution Performance Evalua-
tion Study (WP), the NIOSH Proficiency Analytical Testmg Program and the NIOSH Environmental Lead
Proﬁcrency Analytical Testing Program. .~
R The Proficiency Environmental Test]ng (PET) Program and the Real World Matnx program are -
“commercial control programs for environmental analysis sponsored by Analytwal Products Group, Inc.
(APG), of Belpre, Ohio. For the PET program samples at two concentration levels representing a wide variety .
* of environmental parameters are distributed monthly to laboratories nationwide. Results are statistically
bevaluated by APG and are issued to participating laboratories. The report includes two evaluationsasa
measure of performance for each analysis: percent recovery of the reference value (which is  based on APG’s
-reference value for the analyte) and deviation from the mean result of all reporting laboratorres in the program
(whrch provides.a performance comparison with all partlcrpants) During 1995 1,447 analyses representmg
76 analytes were performed; of the total results, 98.6% were deemed acceptable. -

The USEPA conducts DMR-QA, a national QA program, “in support of the NPDES program. All
holders of major NPDES permits are required to partrcrpate The USEPA furnishes QC samples and evaluates
the results. During 1995 100% of laboratory results for 17 analytes were deemed acceptable. In addition,
results for two parameters (pH and residual chloring) analyzed by the sample group were also acceptable.

~ The USEPA WP Study includes a wide variety of organic, morgamc and miscellaneous test param-
- eters apphcable to water pollution analyses. The test materials are prepared and distributed from the EMSL in .
Cincinnati. Results are evaluated by the participating laboratory’s USEPA regronal office. In rounds WP034
- and WP035, the Portsmouth laboratory submitted 269 usable results, 96% of which were acceptable. -
Laboratories nationwide participate in the NIOSH Proﬁcrency Analytical Testing Program. Although
its primary purpose is to support safety and health programs, this program includes a number of analyses that
represent environmental concerns (i.e., metals, silica, asbestos, and organic solvents). The Portsmouth labora-
tory achieved 93% acceptable results for the 120 results submitted during 1995. -
' _The Environmental Lead Proficiency Analytical Testing Program, established in 1992, is a coopera-
tive effort among NIOSH, the USEPA, and the American Industrial Hygiene Assocmtton to improve and
_-evaluate the performance of laboratorres involved in the analysis of lead in paint, dust, and soil matrices.
During 1995 the Portsmouth laboratory participated in all four rounds (010—013) of this program. Acceptab11~
ity for the 48 results subrmtted was 100% .-

- Performance Summary
Durmg 1995 the Portsmouth laboratory performed2 146 external control measurements 98.1% of

- which were acceptable. ‘In addition, a total of 21 mdependent assessments of both- ﬁeld and laboratory facrh-
.. ties were completed with no major ﬁndmgs issued. : : : :
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- neutrons are called isotopes. In other words, isotopes

e _hydrogen. Another example is the element uranium, }

~ Appendix A: ;Radiatibhﬁ,,

‘ This appendix gives basic facts about radiation. This information is intended as a basis for under-
standing the dose associated with releases from DOE/PORTS, not as a comprehensive discussion of radiation
and its effects on the environment and biological systems. The McGraw-Hill dictionary defines radiation and
radioactivity as follows. ’ S o - S T S

‘ radiaﬁdn‘——l. ‘The emission and propagation of waves transnﬁtting- energy through space or through some
-medium; for example, the emission and propagation of electromagnetic, sound, or elastic waves. 2. The
* energy transmitted throilgh space or some medium; when unqualified, Vus'ual;ly/ refers to electromagnetic ,
 radiation. Also known as radiant energy. 3. A stream of particles, such as electrons, neutrons, protons, alpha - -
particles, or high-energy photons, or a mixture of these (McGraw-Hill 1989). o ' -

: radioacz;ivit)z—A"pértiCﬁlar type'of radia;ion emitted by a radioaCtive, substance: such as alphaﬂradioactivity -
,(McGraW-Hill 1989). ’ oo B T A R

: - Radiation occurs naturally; it was not invented, but rather, was discovered. People are constantly -
exposed to radiation. For example, radon in air, potassium in food and water, and uranium, thorium, and = -
radium in the earth’s crust are all sources.of radiation. The following discussion describes important aspects -
of radiation, including atoms and isotopes; types, sources, and pathways of radiation; radiation me,asu‘rement; ,
and dose information. A B T R L s o o
~ATOMS AND ISOTOPES
. All matter is made up of atoms. An atom is “a L AFLHYDROGENFHA
unit of matter consisting of a single nucleus surrounded ‘
by a number of electrons equal to the number of protons-
in the nucleus” (ANS 1986). The number of protons in -
- the nucleus determines an element’s atomic number, or -
chemical identity. With the exception of hydrogen, the -
nucleus of each type of atom also contains at least one
neutron. Unlike protons, the number of neutrons may
vary among atoms of the same element. The number of
neutrons and protons determines the atomic weight.
Atoms of the same element with a different number of -

"~ HYDROGEN ATOM
 DEUTERIUMATOM

" have the same chemical properties but different atomic o

: We,ight’s-j Figure A.1 depicts isotopes of the élement - -~ TRITIUMATOM -

78 PROTCNS 1 'NEUTRONS ;

~ which has 92 protons; all isotopes of uranium, there- . HYDROGEN - 1] 0. .
., fore, ha}ve 92 protons.‘Howeve‘;‘r, each uranium isotope - . DEUTERLUM A
- has a different number of neutrons: Uranium-238 (also A B
N : ' TRITIUM 1] 2

denoted *U) has 92 protons and 146 neutrons; ura-
~ nium-239 has 92 protons and 147 neutrons; uranium-
240 has 92 protons and 148 neutrons. '

Fig. A.1. I‘sqtopes‘ofﬁth'e, felément\hy’c:jr‘OQe:n.
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Some  isotopes are stable, or nonradioactive; some are radioactive. Radioactive isotopes are called
rad101sotopes or radionuclides. In an attempt to become stable, radionuclides “throw away,” or emit, rays or
‘ parﬁcles This emission of rays and partmles is known as rad:oactlve decay.

| RADIATION

Radtaﬁon or radlant energy, is energy in the form of waves or particles moving through space.
Visible light, heat, radio waves, and alpha particles are examples of radiation. When people feel warmth from

* the sunlight, they are actually absorbing the radiant energy emitted by the sun.

: Electromagnehc tadiation is radiation in the form of electromagneﬁc waves; examples include
gamma rays, ultraviolet hght and radio waves. Particulate radiation is radiation in the form of particles;
examples include alpha and beta particles. Radiation also is characterized by the way in which it interacts
Wlth matter. :

B Ionlzmg Radlatlon S i R A-F2-RADPOWER FH4

Normally, an atom has an
equal number of protons and
electrons; however, atoms can

lose or gain electrons in a process
’known as ionization. Some forms
of radiation can ionize atoms by -
““knocking” electrons off atoms. .
Examples of ionizing radiation
- include alpha, beta, and gamma
radiation. Ionizing radiation is
capable of changing the chémical
state of matter and subsequently
~causing biological damage and
thus is potentially harmiul to
~ human health. Figure A.2 shows
the penetrating potential of
different types of i 1omzmg
rad1at10n

LEAD

ALUMINUM

PAPER

L ,Nomomzmg Radlatlon

ALPHA BETA- GAMMA
' X RAYS

Nomomzmg rad1at10n o
bounces off of or passes through
matter without displacing elec- ,

-troms. ‘Examples include visible light and radio waves Currently, it is unclear whether nomomzmg radiation is
harmful to human health. In the discussion that follows the term radiation is used to describe ionizing radia-
tion. - - \ e ' : o

“Fig. A;2;’Penetratmg power\of radiation.
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. SOURCES OF RADIATION

Radxatwn is everywhere Most occurs naturally, buta small percentage is human made Naturally
occurnng radxauon 1s known as background radratton

Background Radlatlon

4 Many matenals are naturally radroactlve In fact, this naturally occurring radiation is the major source :
of radiation in the envrronment ‘Though people have little control over the amount of background radiation to -
- which they are exposed, this exposure must be put into perspectrve Background radiation remains relatively

~ constant over time; background radratron present in the environment today is-much the same as 1t was hun-
dreds of years ago.-

Sources of background radratron 1nclude uranium in the earth, radon in the air, and potassium in food '
Background radratron is categonzed as cosmic, ten:estrral or internal, dependmg on its orrgm

Cosmlc Radlatlon

Energettcally charged paruales from outer space conunuously hit the earth $ atmosphere These -
particles and the secondary particles and photons they create are called cosmic radiation. Because the atmo-
sphere provides some. shielding against cosmic radiation, the intensity of this radiation increases with altitude

_above sea level. In other words, a person in. Denver, Colorado is exposed to. more cosmic radiation than a
person in Death Valley, Cahforma : ’

Terrestrlal Rad|at|on

; Terrestrral radratron refers to radiation emitted from radioactive materials in the earth’s rocks, soils,
and minerals. Radon (Rn); radon progeny, the relatively short-lived decay products of radium-235 (**Ra);
- potassrum (*K); 1sotopes of thonum (Th) and 1sotopes of uramum (U) are the elements responsrble for most -
terrestrial radiation. :

Internal Radiationi

r Radioactive material in the environment enters the body through the air people breathe and the food
they eat; it also can enter through an open wound. Natural radionuclides in the body include isotopes of -
" uranium, thorium, radium, radon, polonium, bismuth, and lead in the **U and #?Th decay series. In addition, -

. the body contarns 1sotopes of potassrum (“"K) rubldrum (87Rb) and carbon (“‘C) :

: Human-Made Radlatlon
In addrtron to background radranon there are human-rnade sources of radlauon to whrch most people
are exposed. Examples include consumer products, medical sources, and fallout from atmospheric atomic

- bomb tests. (Almospherlc testing of atomic weapons has been suspended ) Also, about one—half of 1% of the
U.s. populatron perforrns work in whrch radlauon in some form is present
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Consumer Pfoddc‘ts

Some consumer products are sources of rad1at10n In some of these products, such as smoke detectors
and airport X-ray baggage inspection systems, radiation is essential to the performance of the device. In other
7 products such as televisions and tobacco products, the radiation occurs incidentally to ’the product function.

' Medlcal 80urces

Radtatton is an 1mportant tool of diagnostic med1c1ne and treatment, and in this use, is the main
source of exposure to human-made radiation. Exposure is deliberate and directly beneficial to the patients
exposed. Generally, medical exposures from diagnostic or therapeutic X rays result from beams directed to
specific areas of the body. Thus, all body organs generally are not 1rrad1ated uniformly. Radiation and radio-
active materials are also used in a wide variety of pharmaceuticals and in the preparation of medical instru-
ments, including the sterilization of heat-sensitive products such as plastic heart valves. Nuclear medicine
' examinations and treatment involve the mternal administration of radioactive compounds or
‘ radlopharmaceutlcals by 1nJect10n inhalation, consumption, or insertion. 'Even then, radionuclides are not
’ dlstnbuted uniformly throughout the body

7 Other Sources
~ Other sources of ‘radiationj include fallout from atmospheric atomic bomb tests; emissions of radioac-
tive materials from nuclear facilities such as uranium mines, fuel processing plants, and nuclear power plants;.

emissions from mineral extr‘action facilities; and transportation of radioactive materials.

 PATHWAYS OF RADIATION s

; Radiation and radioactive material in the environ-
ment can reach people through many routes. Potential
 routes for radiation are referred to as pathways. For-
example, radioactive material in the air could fall on a
pasture. The grass could then be eaten by cows, and the
- radioactive material on the grass would show up in the
cow’s milk. People drinking the milk would thus be ‘
exposed to this radiation. Or, people could simply inhale
- the radioactive material in the air. The same events could
occur with radioactive material in water. Fish living in the
water would be exposed; people eating the fish would then
be exposed to the radiation in the fish. Or, people swim-
ming in the water would be exposed (see Figure A. 3)

DEPOSITION

/ GROUND
DEPOSITION

\ DIRECT

RADIATION

~ ~MEASURING RADIATION

To detenmne the possxble effects of radlauon on
the environment and the health of people, the radiation
‘must be measured. ‘More precisely, its potentlal to cause
damage must be determined. o ‘ Flg A3. Posslble radiation pathways
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1‘ AActlwty

- When measurrng the amount of radlatron inthe envrronment what is- actually bemg measured is the
rate of radroacuve decay, or activity. The rate of decay varies wrdely among the various rad101sotopes For -

that reason, 1 g of a radioactive substance may-contain the same amount of activity as several tons of another o ‘

- material. This activity is expressed in a unit of measure known as a curie (Ci). More specifically, 1 C1 = ‘
3.7E+10 (37 000,000,000) atom drsmtegratlons per second (dps). In the 1nternat10nal system of umts 1 dps =
\1 becquerel (Bq) ' _ , .

Absorbed Dose

, The total amount of energy absorbed per umt mass as a result of exposure to radratron is expressed in

" aunit of measure known as a rad. Inthe international system of units, 100 rad equals'1 gray (Gy). However,

in terms of human health, it 1s the effect of the absorbed energy that is 1rnportant not the actual amount
: Dose Equwalent

- The measure of potentral blOlO grcal damage caused by exposure to and subsequent absorptron of
radiation is expressed in a unit of measure known as a rem. One rem of any type of radiation has the same
- total damagmg effect. Because a rem represents a fairly large dose dose is-expressed as a millirem (mrem), or
-1/1000 of arem. In the 1nternatrona1 system of umts 100 rem equals 1 sievert (Sv) 100 mrem equals 1
m1111s1evert (mSv) : , :

| .DOSE

, Many terms are used to report dose Several factors are taken into account mcludmg the amount of
‘ radiation absorbed, the organ absorbing the radiation, and the effect of the radiation over a 50-year period.
“The term “dose,” in this report includes the commltted effectrve dose equrvalent (CEDE) and the EDE

. attrrbutable to penetrating radiation from sources external to the body.

Deterrmnmg dose is an involved process using. complex mathematical equatrons based on several | N
factors mcludmg the type of radiation, the rate of exposure, “weather conditions, and typical diet. Basically, =
~ radiant energy is generated from radloacuve decay, or actlvrty People absorb some of the energy to which
* they are exposed. This absorbed energy is calculated as part of an mdrvrdual’s dose Whether rad1at10u is
natural or. human made 1ts effects on people are the same. C , o :

V/Comparlson of Dose Levels

o “ A scale of dose Ievels is presented in Table Al Included 1s an example of the type of exposure that
i may cause such a dose or the specral significance of such a dose. This information is intended to help the )
" ‘reader become familiar with the type of doses 1nd1v1duals may receive. :
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Table A.1. Comparison and description of various dose levels.

- Dose level

'Description

1 mrem (0.01 msv) _

2.5 mrem (0.025 mSv)

10 mrem (0.10 mSv)

46 mrem (0.46 mSv)
50 mrem (0.50 mSv)

66 mrem (0.66 mSv)

100 mrem (1.00 mSv)

110 mrem (1.10 mSv)

244 mrem (2.44 mSv)

300 mrem (3.00 mSv)

" 1-5 1em (0.01-0.05 Sv)

“5'rem (0.05 Sv)
10 rem (0.10 Sv)
25 rem (0.25 v)

75 rem (0.75 Svj

- Approximate da11y dose from natural background radiation, 1nclud1n g radon.

Cosmic dose t0 a person on-a one- way airplane. ﬂlght from New York to
Los Angeles :

“Annual expdsure lirnit set by the USEPA for exposures from airborne

emissions from operations of nuclear fuel cycle facilities, mcludmg power
plants and uramum mines and rmlls

Estimate of the largest dose any off-sue person could have received from the
March 28, 1979, Three Mile Island nuclear power plant accident

'Average yearly dose from cosmic radiation received by people in the .

Portsmouth area

,JAverage yearly dose to people. in the United States from human-made sources

- Annual limit of dose from all U S Department of Energy facilities to a

member of the public who is not a radiation worker

Average occupauonal dose recelved by U. S commercral radiation workers in
1980 s ,

. Average dose from an upper gastromtestmal dlagnostw X-ray series

Average yearly dose to people in the United States from all sources of natural
background radiation

USEPA protective action gmdelmes state t.hat pubhc officials should take
- emergency action when the dose to a memiber of the public from a nuclear
accident will hkely reach this range - ,

- Annual hmlt for occupauonal exposure of radiation workers set by Lhe U. S.

Nuclear Regulatory Commission and the U.S. Department of Energy

k,The BEIR -V report estimated that an acute dose at thrs level would result ina
lifetime excess risk of death from cancer, caused by the radiation, of 0. 8%
(BEIR 1990)

USEPA guldehne for voluntary maxrmum dose to emergency workers. for

non-lifesaving work durmg an emergency

‘ USEPA guldehne for max1mum dose to emergency workers volunteermg for -

hfesavmg work

50 600 rem (0 50-6 OO Sv) Doses in this range recerved over a short perlod of time will produce radiation

sickness in varying degrees. At the lower end of this range, people are
expected to recover completely, given proper medical atténtion. At the top
of thrs range most people would d1e within 60 days.

Adapted from Sayannah River Site Environmental Report for,1993, Summary Pamphlet,
WSRC-TR-94-076, Westinghouse Savannah River Company, 1994.
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S Dose from Cosmlc Radratron

k ‘The average annual dose received by resrdents of the Umted States from cosmic radlatlon is about 27
'mrem (0.27 mSv) NCRP 1987) The average annua] dose. from cosmic radiation received by resrdents inthe .
Portsmouth area is about 50 mrem (O 50 mSv) L :

Dose from Terrestrial Radlatlon y' )

: The average annual dose recelved from terrestnal gamma radiation is about 28 mrem (0 28 mSv) in
the United States. This .dose varies geographrcally across the country (NCRP 1987); typical reported values
are 16 mrem (0.16. mSv) at the Atlantlc and Gulf coastal plams and 63 mrem (0 63 mSv) at the eastern slopes

of the Rocky Mountams : :

Dose from Internal Radlatlon

; Short—hved decay products of radon are the major contrlbutors to the annual dose equrvalent for
mternal radionuclides (mostly 222Rn) ‘They contribute an average dose of about 200 mrem (2.00 mSv) per
year. This dose estrmate is based on an. average radon concentratlon of about 1 pr/L (0.037 Bq/L) (NCRP
1987 ).

, The average dose from other mternal radlonuchdes is about 39 mrem 0. 39 mSv) per year most of
_ which can be attributed to the naturally ‘occurring isotope of potassium, ‘“’K The concentration of radroactlve
_potassmm in human tissues 1s similar in all parts of the world (NCRP 1987)

: Dose from Consumer Products

\ The U.S. average annual dose recerved by an mdlvrdual from consumer products is about 10 mrem
(0.10mSv) (NCRP 1987) o :

Dose from Medlcal Sources

Nuclear medlcme exarmnatrons which involve the internal adrmmstratmn of radaopharmaceutlcals
generally account for the largest portion of the dose received from human-made sources. However, the
radionuclides used in specific tests are not distributed umformly throughout the body In these cases, compari-, '
sons are made using the concept of EDE, which relates exposure of organs or body parts to one effective.

- whole-body dose. The average annual EDE from medical examinations is 53 mrem (0.53 mSv), including 39
mrem (0.39 mSv) for diagnostic X-rays -and 14 mrem (0.14 mSv) for nuclear medicine procedures (NCRP
1989). The actual doses received by individuals who complete such medical exams are much higher than
these values, but not everyone receives such exams each year (NCRP 1989). :

' Dose from Other Sources

Small doses received by individuals occur as a result of radioactive fallout from atmospheric atomic

" bomb tests, emissions of radioactive materials from nuclear facilities, emissions from certain mineral extrac-

tion facilities, and transportation of radioactive materials. The combination of these sources contributes less
- -than 1 mrem (0.01 mSv) per year to the average dose to an 1nd1vrdua] (NCRP 1987).
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, A comprehensive U.S. Environmental protection Agency (USEPA) report of 1984 projected the
average occupational dose to monitored radiation workers in medicine, industry, the nuclear fuel cycle,
~ government, and miscellaneous industries to be 105 mrem (1.05 mSv) per year for 1985, down slightly from
110 mrem (1.10 mSv) per year in 1980 (Kumazawa et al. 1984) '
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| .;‘ APPendlx B E,n\l/iArQnmem:a' Permi ts

Table B.1. DOEIPORTS enwronmental permits.

P ,C’mitted’unit» .~ SourceNo. ,IS,Sue Date - Ex%lzgon . Status
7 \ 7 Air permits : ;
X-735 Landfill roads and ~FO02 2/8/93 ', " 2/8/96 - Renewal PTO applied for. .
parking areas - : S o ‘Awaiting action by Ohio EPA.
X-735 Refuse and asbestos - “FOo1 - 2/8/93 . 2/8/96.  Renewal PTO applied for.
handling : e e R “ Awaiting action by Ohlo EPA.
Mobile drum dumper . P026 11805 11/3/98  Appealed o

Chrome sludge repacking - P025 - 11/3/95 - 11/3/98  Appealed Co o
X-326 Seal exhaust-Area 5- PO10 11/3/95 -~ 11/3/98 . Appealed (transfer to. USEC) ,
- X-7725 Hydrauhc drum - - P024 '11/17/95\ - -11117/98 . ;Appealed S
 dumper : o o A S
X-624 Groundwater S POI9 ;11/17/95. 11/17/98 . Appealed (resend PTO)
treatment facility . R : : o S -
X-345 Sampling glovebox . POO9 11/17/95 . 11/17/98  Appealed

vent S , , L , :
X-345 Laboratory fume - . P0O06 o 11795 - 11/17/98 ~ - Appealed
hood =
X-345 ‘ngh_-Assay _ POO8 - 11/17/95 - 11/17/98 Appealed
sampling area - o L R - 7
1446 Glovebox . P007 111795 11/17/98 Appealed
X735 Landfillcap & ~  P023 . 5/26/95 - 5/2698  Active
-venting system S e e
X-326Glovebox P02 50595 5598 Active

o Wastewater permits
 NPDES DOB) . 915 o0 Acive

" Hazardous-waste permits

RCRA,PatB- 8R1®5 18/21/0,0_7 Active
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Table C.1. DCE/PORTS toxic chemical release inventory foi 1995,

_Chemical

‘Type of release

Release
quantity (1b)

~ Release sources  Basis of estimate

Ethylene Glycol

Fluorine -

‘Hydrogen fluoride .

Zinc

Air: - fugitive

‘ 'Air: - stack

Air: stack

_ Water:

West drainage
ditch .

Southwest drainagé - ‘

ditch.

" GCEP pond suffacca‘ 4

impoundment

1300 |

570

Codlin g System

HEU Purge cascade.
© operations ‘ o
HEU Purge cascade -

" operations .

53
53

47

Water treatment
Water treatment

Water treatment -

Mass balance :

Mass balance -

Mass balance i

' 'Monitoring data

Monitoring data -

Mass balance -
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 Appendix D: Radlonucllde and Chemlcalyf'
Nomenclature

- Table D 1. Nomenclature and half—llfe for radlonuchdes

Radibnucl;de/ ‘ Symbol e e (,Half-hfe

' Bismuwh2i0 . B - 501days
Bismith-214 ~ 2®Bi 197 minutes
Lead206 =~ ®Pb - . Suble

Lead210 b, 2lyears

. Lead214 . MPb 268 minutes

" Polonium-210  *Ppo _ 1389days
':Po’lonium-r214' ; R 21\"Po; FR ; - 164‘rhicroseconds
Pblom'ﬁfn-ZlS . RN aspy 3. 05 minutes '
Potassium-40 YK 1260,000,000 years.

; Protacumum-234m o mempy k{ '1.17 minutes
Radium- 226 R 225R"<} S \;1’,‘602 years |
Radon222  ®Ra 38ldays
TéchneﬁqmFQQ - PTe ,7 212,000 years
Thorum-230 . Th . 80000 years
. Thorum-231  ®Th  255hours
. Thorium-234  ~ ™Th - 241days
 Uraim234 MU 247,000 years
. Uramwm-235 U 710,000,000 years
Uranium-236 U o N 23,900, OOO years’
Uranum-238 Wy . 4510,000,000 years

- Appendix D: R‘adioniuclfide’ and Chemical meenclatUre D-1.




. DOE/PORTS

Table D;2; Ndmenclature for eléments and chemi'cal constituents.

Constituent = - _ ‘ ‘t o Symbbl

- Aluminum AR Al
vAmmoniaf, - 7 Co NH;

. Antimony B ~ Sb
Barium o  Ba
Beryllium . o Be

- Cadmium ' - S cd o
Calcium . ' S Ca

- Calcium carbonate -~ - CaCOs

- Carbon o . . C
Chlorine -~ - a
Chromium =~ =~ . - Cr

- Chromium, hexavalent. o Cre.

< Cobalt =~ o ‘ . Co.
Copper . o Cu
Fluorine e i . F

- . Hydrogen fluoride - - HF -

 Lead ool e ) Pb
Lithium S L

' Magnesium- - SRS . Mg
Manganese s T . Mn

- Mercury - | . Hg
Nickel NI
Nitrogen R : N
Nitrate o - NOs-
Nitrite' - A - NOz
Oxygen e o
Ozone ‘ : e Os.
Phosphorus =~ ' B
Phosphate - PO,
‘Potassium S . K
Radium = Ra.
Radon . - ~Rn
Selenium o ”  Se

- Silver T Ag

-~ Sodium » Na
Sulfate e SR E . SOy
Sulfur dioxide REREERTEE SO
Thorium ' - "Th

. Uranium S U
Zinc - S / . Zn
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- absorptlon——The process by Wthh the number and energy of parucles or photons entermg a body of matter
T s reduced by interaction with the matter o S : :

’ actlvrty——-See radloactrvrty

‘ ahquot—The quant:tty of sample bemg used for analysrs that is representauve ofa larger quannty (e g 5
' ahquots of 15 in the sample) r

alpha partlcle—A posmvely charged particle emrtted from the nucleus of an atom havrng the same charge
and mass as that ofa hehum nucleus (two protons and two neutrons) : :

‘ ambrent arr—-—The atmosphere around people plants and structures

~ ,analytlcal detectlon llmrt—The lowest reasonably accurate concentratlon of an analyte that can be detected
this value vanes dependmg on the method 1nstrurnent and drlutlon used E T : : :

' ’ analyte—A constttuent or parameter berng analyzed

‘aquer-A saturated permeable geologrc umt that can transrmt mgmﬁcant quantmes of water under ordrnary
- hydrauhc gradlents ‘ : o : ,

L aqultard—A geologlc unit that 1nhlb1ts the flow of water

h—Inorgamc resrdue remarmng after 1gmt10n of combustlble substances
»assumlate——To take up or absorb |

atom—Smallest partrcle of an element capable of entermg 1nto a chemrcal reactron

- beta partlcle—A negatlvely charged partrcle enntted from the nucleus of an atom. It has amass and charge
_ equal to those of an electron , , : ,

: brota—The ammal and plant life of a partrcular regron consrdered asa total ecologrcal entrty

- CERCLA-reportable release—A release to the environment that exceeds reportable quantmes as deﬁned by
CERCLA (Comprehensrve Envrronmental Response Compensanon and L1ab111ty Act).

: cham of custody——A form that documents sample collectron transport analysrs and dlsposal

Ci—“—See cune

e closure——Control of a hazardous waste management facrhty under Resource Conservatron and Recovery Act
reqmrements ,
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'comphance—Fulﬁllment of apphcable reqmrements of a plan or schedule ordered or approved by govern-
" ment authority. -

concentratioh———*[he amount of a substance-contained in a unit yolume or mass of a sample.

conductivity—A measure of water’s capacity to convey an electric current. This property is related to the
~total concentration of the ionized substances in water and the temperature at which the measurement is made.
“confluence—The point at which two or more streams meet; the point where a tributary joins the main stream.
/contamination-——DepositiOn of unwanted' material on the surfaces of sﬁuctures areas, objects, or personnel.
) ~control llmltS--A stanstmal tool used to deﬁne the bounds of v1rtually all values produced by a system in

k stanstlcal control. : : :

“-cosmic radxatnon—ionizing radiation with very high energies that on' ginates outside the earth’s atmosphere.
Cosnuc radiation is one contributor to natural background radiation. '

B curie (Cl)—A umt of rad10acnv1ty One curie is defined as 3.7 X lO10 (37 billion) dlsmtegranons per second.
~ - Several fractions and multiples of the curie are commonly used:

- kilocurie (kCi)—10 Ci, one thousand curies; 3.7 x 10 disintegrations per second. -
millicurie (mCi)—107? Ci, one-thousandth of a curie; 3.7 x 107 disintegrations per second.
microcurie (LLCi)—10* Ci, one-millionth of a curie; 3.7 x 10* disintegrations per second.

‘ \plcocurle (pCl) 10 12 Ci, one-mlhonth ofa curie; 0. 037 d1s1ntegranons per second.

daughter—A nuchde formed by the radroactlve decay ofa parent nuchde
DCG—See derlved concentration gmde

decay, radioactive— The spontaneous uansfdrmation of one radionuclide into a different radioactive or
nonradioactive nuclide or into a different energy state of the same radionuclide . :

- decontamination and’ decommissioning—See Environmejntalk Restoration. -

‘dense nonaqueous phase liquid (DNAPL)—;—The liquid 'phase of chiorinated organic solvents. These liquids
- are denser than water and include commonly used industrial compounds such as tetrachloroethene and
tnchloroethene : :

denved concentration gulde (DCG)—The concentranon ofa radxonuchde in air or water that under condi-
tions of continuous exposure for one year by one exposure mode (i.e., ingestion of water, submersion in air, or
’ mhalanon) would result in either an effective dose equivalent of 0.1 rem ( 1 mSv) or a dose equivalent of 5
rem (50 mSv) to any tissue, inchuding skin and the lens of the eye. The guidelines for radionuclides in air-and

; water are glven m DOE Order 5400.5 Radranon Protectlon of the Public and the Envxronment..

detector—Matenal or dev1ce (instrument) that is sensmve to radiation and can produce a si gnal suitable for '
measurement of analy51s

G-2 Glossary




Annual Environmental Report

drsmtegratron, nuclear——A spontaneous nuclear transformatron (radloactwrty) characterrzed by the ermssron
-of energy and/or mass from the nucleus of an atom. - :

- DNAPL—See dense nonaqueous phase hqmd

E dose— The energy 1mparted to matter by 1omzmg radtatron The umt of absorbed dose i is the rad equal to
~0.01 joules per kilogram in any medlum : , , ,

o absorbed dose—The quanuty of radratron energy absorbed by an organ drvrded by the organ $ mass.
. Absorbed dose is expressed in units of rad (or gray) (1 rad = 0.01 Gy). '
dose equrvalent—-—'l‘he product of the absorbed dose (rad) in tissue and a qualrty factor Dose equiva-
lent is expressed in units of rem (or sievert) (1rem=0.01 Sv). . : .
committed dose equivalent—The calculated total dose eqmvalent to a tissue or organ over a 50—year
period after known intake of a radionuclide into the body Contributions from external dose are not .
included. Committed dose equrvalent is expressed in units of rem (or sievert). . ,

- committed effective dose equrvalent——The sum of the committed dose equivalents to various tlssues :
in the body, each multiplied by the appropriate werghtlng factor Commrtted effecuye dose eqmvalent -
is expressed in units of rem (or sievert). /
effective dose equlvalent—The sum of the dose equrvalents recerved by all organs or ussues of the
body after each one has been multiplied by an approprrate welghtmg factor. The- effective dose
equrvalent includes the committed effective dose equrvalent from internal deposrtJon of radionuclides
and the effective dose equivalent attributable to sources external to the body. - :
collective dose equivalent/collective effective dose eqmvalent—The sums of the: dose equivalents
or effective dose equivalents of all mdrvrduals inan exposed population within a 50-mile (80-km)

. radius expressed in units of person-rem (or person—srevert) ‘When the collective dose equivalent of
interest is for a specific organ, the units would be organ-rem (or organ-sievert). The 50-mile distance
is measured from a pomt located centrally wrth respect to maj or facilities or DOE program actrvrtres

‘ dosimeter—A ponable detecnon’ devrce for measurmg the total accumulated exposure to ionizing radratmn. '
dosrmetry——The theory and applrcanon of prmcrples and techmques 1nvolved inthe measurement and
recordtng of radiation doses. Its practrcal aspect is concerned wrth usmg varrous types of radiation mstru—
ments to make measurements : :

| downgradlent——In the drrectmn of decreasmg hydrostatrc head

_downgradlent well—A well that is mstalled hydraulrcally downgradrent ofa srte and that may be capable of
detectmg mrgratron of contarmnants from asite. ‘ _— R

drinking water standards (DWS)——Federal pnmary drrnkmg water standards, both proposed and final, as
set forth by the U.S. Envrronmental Protectmn Agency -

,DW85-S% dnnkmg water ‘standards.‘ '

efﬂuent——A liquid or gaseous waste discharge to the enVironment.y S ;
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' effluent momtormg—The collectron and analysis of samples or measurements of liquid and gaseous efflu-
ents for purposes of characterizing and quantifying the release of contaminants, assessing radiation exposures
of members of the public, and’ demonstratmg compliance with apphcable standards.

Envu'onmental Restoratlon—-—A DOE pro gram that directs the assessment and cleanup of its sites (remedia-
tion) and facilities (decontanunamn and decomrmssmmng) contarmnated with waste as a result of nuclear-
related actlvmes :

' exposure (radiation)f'l;he incidence of radiation on living or inanimate material by accident or intent, -
~ Background eXposure is the exposure to natural background ionizing radiation. Occupational exposure is that

exposure to ionizing radiation that takes place at a person’s workplace. Populatron exposure is the exposure to

- the total number of persons who inhabit an area. . :

external radlation——Exposure to ionizing radiation when the radiation source is located outside the body.

fauna—The population of animals at a given area, environment, formation, or time span.

 fecal coliform—The coliform group comprises all of the aerobic, non-spore-forming, rod-shaped bacteria. '
The test determines the presence or absence of coliform organisms.

flora—The population of plants at a given area, environment; formation, or time span.

formatlon—A mappable unit of consolidated or unconsohdated geologlc material of a characteristic htholo gy
or assemblage of llthologres :

gamma ray——High—energy, short—wavelengm electromagnetic radiation emitted from the nucleus of an
‘excited atom. Gamma rays are identical to X-rays except for the source of the emission.

© gamma spectrometry—;A system consisting of a detector, aSS(‘)Ciated electronics, and a multichannel ana-
lyzer that is used to analyze’ samples fOr gamma-emitting radionuclides. -

Gaussian puff/plume model——A computer-srmulated atmospherlc dlspersron of a release using a Gaussian
(normal) staUStrcal dxstnbuuon to dererrmne concentrauons in air. :

Gelger-Mueller (GM) counter——A hrghly sensitive, gas—ﬁlled radiation detector that operates at voltages
sufficiently high to produce ionization. The counter is used primarily in the detection of gamma radiation and
beta emrssron It is named for Hans Gelger and W. Mueller, who. 1nvented itin 1928.

grab sample———A sample collected mstantaneously with a glass or plastic bottle placed below the water
surface to collect surface water samples (also called dip samples)

: groundwater, unconﬁned—Groundwater exposed to the unsaturated zone.

’half-llfe, radlologlcal—The time reqmred for half of a glven number of atoms of a specific radionuclide to
decay. Each nuclide has a umque half- hfe ~

hydrologj—*’[he science dealing with the properties, distribution, and circulation of natural water systems.
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‘ hydrogeology—Hydrauhc aspects of site geology

N in situ—In its ongmal place ﬁeld measurements taken w1thout removmg the sample from its ongm remedla- .
t10n performed while the contanunated medla (e g- groundwater) remams below the surface

mtenm remedlal measure (IRM)--Cleanup act1v1txes mmated after it has been determmed that contamma—
~ tion or waste rhsposal practices pose an immediate threat to human health and/or the envrronment These
measures are 1mplemented until a more permanent solutron can be made » :

mternal dose factor—A factor used to convert 1ntakes of rad10nuchdes to dose eqmvalents

‘mternal radlatlon—Occurs when- natural radronuchdes enter the body by mgestmn of foods milk, or water
~or by mhalat10n Radon is the major contnbutor to the annual dose eqmvalent for 1ntemal ramonuclldes

ion——-An atom or compound that,c'arriesan, electrical charge.
1rrad|atlon-—Exposure to radlauon

| ~lsotopes—Forms of an element havmg the same number of protons but d1ffer1ng numbers of neutrons in therr

- -nuclei

o long—hved 1sotope—A radlonucllde that decays at such a slow rate thata quanUty of 1t wrll exist for
an extended period (half-life is greater than three years). :
‘short-llved isotope—A radionuclide that decays so rapidly that a given quantity is transformed
almost completely into decay products within a short penod (half hfe is two days or less).
LLD—See lower 11m1t of detecuon

- lower limit of detectlon (LLD)—The smallest concentratlon or amount of analyte that can be rehably
detected in a sample ata 95% conﬁdence level. ‘

max1mally exposed mdmdual—A hypothetrcal individual who remains inan uncontrolled area and would
when all potentral routes of- exposure from a fac111ty S operatlons are consrdered recelve the greatest possrble
dose eqmvalent ' : o

mlgratlon—The transfer or movement of a matenal through air, s011 or groundwater

mlllnroentgen (mR)—A measure of X—ray or gamma radlatJon The unit is one-thousandth of a roentgen
mlmmum detectable concentratlon—The smallest amount or concentratron ofa rad10nuchde that can be
distinguished in a sample by a grven measurement system at a preselected countmg time and at a given

\conﬁdence level

, momtormg—-—Process whereby the quantrty and quahty of factors that can affect the envrronment or human
 health are measured penodlcally to regulate and control potentral 1mpacts ‘ :

' mrem—e-The dose»e’qmvalent that 1spone-thousandth of a rem.
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natural radxatlon-—-Radratlon from cosrmc and other naturally occumng radionuclide (such as radon)

sources m the envuonment

nuclrde—An atom specrﬁed by its atormc werght, atormc number and energy state. A radronuchde isa .
radioactive nuchde , : c

outcrop—A place where groundwater is drscharged to the surface. Spnngs swamps and beds of strearns and ‘
rivers are the outcrops of the water table '

'outfall——The pomt of conveyance (e g., dram or prpe) of wastewater or other efﬂuents into a ditch, pond, or
river. ,

: \part per brllron (ppb)———A unit measure of concentrauon eqmvalent to the werght/volume ratio expressed as

g/L or ng/mL

- part per million (ppm)—A unit measure of concentration equivalent to the weight/volume ratio expressed as

, person-rem———Collchve dose to a populatron group For example, a dose of 1 rern t0 10 1nd1v1dua]s results in
a collective dose of 10 person-rem g : . .

pH——A measure of the hydrogen ion concentration in an aqueOus- solution. Acidic solutions have a pH from 0 R
10 7, neatral solutiOns have apH equal to 7, and basic solutions have a pH from 7 to 14.

plezometer—An mstrument used to measure the potent10metnc surface of the groundwater also, a well
desrgned for this purpose ;

ppb—See part per billion.
PPnr—See part per million. '
process water-—'Water used within a*system process. o

' process sewer——Prpe or dram generally located underground used to carry off process water or waste
~matter \ :

' purge—To remove water before samphng, generally by pumpmg or bailing.
: QA--See qualrty assurance.
QC—See quaiity control.

‘ quahty assurance (QA}—Any actron in envrronmenta] momtonng to ensure the rehablhty of monitoring and
‘measurement data. ~ : »

quality control (QC)—The routine application of procedures within environmental monitoring to obtain the
~ . required standards of performance in monitoring and measurement processes.
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 quality factor—The factor by which the absorbed dose (rad) is rnultiplied to obtain a quantity that expresses,

- on a common scale for all jonizing radiation, the biological damage to exposed persons. A quality factor is

- used because some types of radtanon such as alpha partlcles are more brologlcally damagmg than others k
rad—The umt of absorbed dose deposrted ina volume of matenal

’ radlatron detectlon mstruments—Devrces that detect and record the characteristiCS of iomzing/radjation.

: radloactlvrty—The spontaneous emission of radratton generally alpha orbeta partlcles or gamma 1ays, from
the nucleus of an unstable isotope: : : :

radioisotopes——Radioactive‘ iSotopes. ‘

radlonuchde—An unstable nuclide capable of spontaneous transformatron into other nuchdes by changmg 1ts :

=  nuclear conﬁguranon or energy level. ‘This transformanon is accompamed by the emission of photons or-

particles.
] RCRAQ-See Resource ConservaﬁOn and Recovery’ Act. ,

reference matenal—A matenal or substance with orie or more propertres that is sufﬁcrently well estabhshed '
and used to cahbrate an apparatus to assess a measurement method or to assrgn values to materials.

release—Any discharge tothe env‘ironment.’ Environment is broadly deﬁned as any water, _land, or ambient
air. - - o ' : - ' , : ~ C '

rem———The umt of dose eqmvalent (absorbed dose in rads times the radiation quality factor) Dose eqmvalent
is frequently reported in units of mrlhrem (mrem) which is one-thousandth of a rem.

remediation—The correctlon ofa problem See Envrronmental Restoratlon

Resource Conservatron and Recovery Act (RCRA)—Federal legrslation that regulates the transport
treatment, and d1sposal of sohd and hazardous wastes Sl . -

' RFI Program——RCRA Fac1lrty Investrgatron Program us. Envrronmental Protectton Agency-regulated
1nvest:1 gatton ofa sohd waste management unit w1th regard to its potennal 1mpact on the environment. .

‘ roentgen—A unit of exposure from X rays ‘or gamma rays One roentgen equals 2. 58 X 10“‘ coulombs per
kllogram of a1r 8 :

; routine radioactive“release—A planned or scheduled ‘release of radioaCtjvity to the environment., -

- screen zone—In well eonstrucuon the section of a formanon that contains the screen, or perforated p1pe that-
-allows water to enter the well. - ~ .

k srdegradrent well—-A well that intercepts groundwater ﬂowmg next to a site; a srdegradrent well i is located
nerther upgradlent nor downgradrent to the momtored srte ' :
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sievcrt (Sv)—The SI (Internationél System of Units) unit of dose equivalent; I Sv = 100 rem.

slurry—A suspeﬁsibn of solid part’icles,(s'rludge) in water. -

Solid waste dxs;msal'f:rcility (SWDF);A place for burying unwanted radioactive material to prevent escape
of radroactrvrty The surrounding water acts as a shreld Such material is placed in watertrght noncorrodible

~ containers so that it cannot leach out-and invade underground water.

source--A point or object from which radiation or contaminau'on emanatés.

specxﬁc conductance——'I‘he ability of water to conduct electncrty, this ability varies in proporuon to the
amount of 1omzed minerals i in the water : o :

‘ st:rblef-—Not rgdioacﬁve or not easily kdecorupu:sed or otrlerwisé modiﬁed cherrlically. :
‘ sfack—A vertical pipe or flue designed to exhuuct airborne‘ gases and rsuspcuded parﬁculate matter. |
staudard devxatxon—An indication cf rhc‘ dispersion of a set of results around their avérage.
storm water runoff—Surfacc strezyimsr that appear artcr precipitation.
i siratu+Beds, layers, or zones of rocks; ~‘ | |
' subs‘trate’—'lhe substance, blase, surface, or meuium irx whiCh an org‘érxisnr liyes and grqws.
: ‘sur'facc water—All watcr on the surfuce of the earﬂl; as distinguished frcm groundwater.
_ suspendedsolids’—flvli)rture'of fine, uousettliug parti\cles of any rsolid withiu a liquid or gas.
Sv—See sievert. |
- ,SWDF——See solid waste drsposal facrhty

iterrestnal radlatlon—Iomzmg radlatmn emitted from radioactive materials, primarily potassrum-40 tho-
rium, and uranium, m the earth’s sorls Terrestrial radlatlon contnbutes to natural background radiation.

,thermoluminescent’dosimeter (TLD)—A deyiceus‘ed to measure extemal gamma radiation.
- TLD—See thermolunlincsc‘ent dosiuréter. i 7
 total acfivity——The totai quéuﬁry of radicacti\}e decay pérticles tlrat are emitted .frcm a sample.
torul solids—"I'he sum of total dissolved solids and suSpendedsdlids. |

total suspended partlculates—Refers to the concentration of parnculates in suspensron in the air irrespective
. of the nature source, ot size of the partrculates :
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t-test—Staustmal method used to determme if the means of groups of observatlons are equal
"turbldlty——A measure of the concentratlon of sedxment or suspended parucles in solut10n
vupgradrent——ln the dlrecuon of i mcreasmg hydrostahc head

\ vadose zone—Soﬂ zone located above the water table -

volatile orgamc compounds—l 1, 1 TCA perclene and triclene are common names for mchloroethane =
tetrachloroethene, and trichloroethene, respectrvely Used i in many processes, the levels of these carcino gemc '

: compounds must be kept to-a minimum. They are measured by volatﬂe orgamc analyses content.

watershed—The reg1on drarmng mto a nver river system or body of water :

: , wetland—A Iowland area, such asa marsh or swamp, mundated or saturated by surface or groundwater
;sufﬁc1ently to support hydrophytlc vegetatmn typlcally adapted o hfe in. saturated soﬂs ‘

' (wmd rose—A dragram in which stahstical mformatron concermng dlrecnon and speed of the wmd ata
. locatron is summarlzed ‘ : L
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