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Executive Summary

~is report provides information about environmental programs and compliance with environ-
mental regulations in ctiendar year 1995 (CY95) at the Stanford Linear Accelerator Center (SLAC).
SLAC is a national laboratory operated by Stanford University under contract witi the US Depart-
ment of Energy (DOE) and is devoted to experimental and theoretical research in elementary par-
ticle physics, in basic sciences using synchrotron radiation, and h accelerator physics and
technology.

SLAC’s Environment, Safety, and Health (ES&H) Division consists of five departments and a Pro
gram Planning Office (PPO). ~eir shared goal is to help ensure that SLAC operates in compliance
with federal, state, and local re~lations, as we~ as DOE Orders related to environment, safety,
md health. me five departments are:

● Environmental Protection and Restoration (EPR)

. Operational Health Physics (OHP)

. Radiation Physics (RP)

. Safety, Health, and Assurance (SHA)

. Waste Mmagement (WM)

me EPR Department oversees the majority of SLAC’s environmental programs, including pro-
grams for environmental restoration; waste minimization; air qu~ty; storm water and tidustrial
wastewater; polycMorinated biphenyb (PCBS); and groundwater. me WM Department coordi-
nates disposal of hazardous, radioactive, and mixed waste. me OHP Department, in cooperation
with the EPR Department, oversees environmental radiological monitoring and dosimetry at
SLAC. me SHA Department oversees quality assurance for SLAC’s environmental activities. me
RP Department conducts beam checkouts of new experiments to ensure shielding adequacy for
the protection 6f We workers and members of the general public.

me most significant information in this report is summarized briefly in the following sections.

1.1 Releases

h CY95, as in CY94, there were no known releases of radioactive material by SLAC to the
environment in excess of DOE or regulatory bits. h addition, there were no reportable
releases of hazardous material by SLAC to the environment.

1.2 Environmental Restoration

SLAC’s Environmental Restoration Program (ERP) performed removal actions, further
developed p~ogr~ documents, and continued active participation in various public par-
ticipation activities. Removal actions were completed at several locations to remediate
contamination resulting from historical use of PCB-conttig transformers.
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1.3

The ERP prepared the IR-6 Draiwge Chnnel: Enp”neering Evaluation and Cost Analysis
(EECA) to obtain approval from the Regional Water Quafity Control Board (RWQCB) for
the subsequent removal of PCB-conttiated sediments in the tied hteraction
Region 6 (IR-6) drahage channel, h addition, PCB-conttiated sediments were
removed from the Storm Drain Catch Basti System whi~ drains into the IR-6 drainage
fiannel.

Program guidance documents used in these removah ticluded tie Qulity Assurance
Project Pkn, and the Standard @crating Procedures. ERP dso completed the fo~owkg find
reports in CY95, summarizing removal actions completed h CY94:

● Znterim Rmoval Action (ZRA)for the 3.0 Megawatt Power Su~ly Area

● ZRA R~ort for Substations 502, 510, and 009

● ZRA R~orf for the ZR8 Power Su~ly Area

Hazardous and Radioa~ive Waste

The Radioactive Waste Management Group of the WM Department manages the low-
level activated metab that are the prtiary source of radioactive waste at SLAC. The metal
comes in the form of beam he components that are managed as radioactive material. h
the early 1990’s, SLAC changed the designation of some of the accumulated radioactive
material into radioactive waste. The program for the management of radioactive waste is
being revised by WM in CY96 to meet disposd criteria for sites regulated by the DOE.

h CY95, SLAC combined the Hazardous and Radioactive Waste Management Groups
into the WM Department. The department has hired a Technical Writer to aid h the devel-
opment and revision of documents, and an Administrative Associate for data entry and
clerical functions.

SLAC comptied with au waste management requirements for the disposal of hazardous
waste in CY95 as required under federal, state and local regulations. During CY95, au haz-
ardous waste for off-site disposal was successfully shipped from SLAC within 90 days of
generation. SLAC also continued to tiprove its computerized hazardous waste tractig
system, which was developed in CY91.

1.4 Air Quality

SLAC did n~t exceed permit limits in CY95 for the 32 air poflution sources that are fisted
with the Bay Area Air QuaEty Management District (BAAQMD). Durhg CY95, tie
BAAQMD did not inspect SLAC. Ako durhg CY95, SLAC formed an interdepartmental
committee to evaluate alternatives to Ozone-Depleting Substances (ODSS). ODSS are
being phased out per the requirements of the Montreal Protocol and Executive Order
#12M3. fltemative solvents md cletig methods (such as a closed system vapor
degreaser using non-ODSs) are being implemented.

1.5 Storm Water and Industrial Wastewater

SLAC implemented the Storm Water Monitorhg Program in January 1993 to comply with
its Cdifomia General kdustrial Storm Water Permit. Monitoring results show that some
chemical constituents are slightly above Basin Plan Objectives (BPO), but within normal
ranges for urban and industrial areas. Overall, SLAC does not contribute significant pollu-

tion to its storm water. Best Management Practices (BMPs) wtil be developed to address
those constituents found to be above BPO levels.
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SLACis currentlyaddressingissuesidentifiedk a letterfromtheRW~B (March 21,
1995) regardtig deficiencies in SLAC’s Storm Water Program. The RW~B has not yet
indicated that further action is required by SLAC beyond the kitial response, which
included both a timehe for mitigation of tilicit connections and descriptions of projects to
address tie deficiencies.

SLAC completed a draft of the Storm Water PoUution Prevention Plan (SWPPP) and initi-
ated a pflot program to assess poflutant loading in selected catch basins. The monitoring
data co~ected at the Rinse Water Treatment Plant (RWTP) and the Flow Meter Station
(FMS) confirm SLAC’s comp~ance with mandatory wastewater discharge permits for
CY95.

1.6 Polychlorinated Biphenyls (PCBS)

The Totic Substances Control Act (~CA) regulates equipment that is fi~ed with ofi or
otier dielectric fluids containing PCBS. SLAC has some equipment that fds into this cate-
gory. In CY95, SLAC significantly reduced its inventory of PCBS by disposing of the
majority of its PCB capacitors (large and sma~) as wefl as other PCB-containtig equip-
ment. The three PCB transformers remaining in SLAC’s tiventory md the three PCB-con-
taminated transformers were effectively retro-flushed. This allowed reclassification to
lower categories. SLAC is planning to remove, or retrofi~ md reclassify the remaining 14
PCB-contaminated transformers over the next few years.

1’.7 Assessments

SLAC has participated actively in ~E initiatives to identify a set of “Necessary and Suf-
ficient ES&H Standards” and to develop performance measures that wi~ serve as the prin-
cipal means of measuring contract performance. These areas were the subject of
developmental effort h CY95 and will be implemented in CY96,

Progress continued in CY95 toward completkg the corrective actions developed in
response to the 1991 Tiger Team assessment and subsequent appraisals. There were no
environmental functional appraisals performed by ~E at SLAC in CY95.

SLAC’s se~-assessment program continues to provide for ongoing assessment by the line
organizations and SLAC’s intemd independent auditing organization of environmental
performance. Assessments in CY95, which focused on water quatity and hazardous waste
mmagemeti practices, revealed no significant problems.

1.8 Environmental Radiological Program

SLAC monitors potential radiological releases to the environment through wastewater, air
emissions, and direct radiation from accelerator operations. SLAC did not exceed regula-
tory hits for radioactivity released to the environment in CY95. k addition, there were
no hewn instances of noncomphace for radionuclide air emissions in CY95.

1.9 Groundwater

The Groundwater Protection Management Program (GPMP) describes the comprehensive
program in place for groundwater protection at SLAC. The GPMP is managed through
EPR. @arterly groundwater monitorkg data were co~ected from the two network of
groundwater ‘moni-torhg we~s at SLAC. The results of monitoring for organic contami-
nants in groundwater in CY95 were sirnflar to the results from CY94.
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The increasing trend noted in CY93 h WeUW-24 of levek of total tricNoroethene (TCE)
md 1,2-dichloroethane @~) had stabtied or decreased in CY95. This area WWbe fur-
ther charactertied during the Remedial hvestigation/Feasibfity Study (N/FS) as
described in the Environmental Restoration section of this report.

—

-.
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Introduction

2.1 General

me Stanford Linear Accelerator Center (SLAC) is a national facfity operated by Stanford
University under contract with the Department of Energy @E). SLAC is located on the
San Francisco Pentisula, about halfway between San Francisco and San Jose, Ctifornia
(see Figure 2-l).me siteareaisinabeltoflowrolltigfoo~ls,lying between the alluvial
plain bordertig Sm Francisco Bay on the east md the Santa Cruz Mountains on the west.
me accelerator site varies b elevation from 53 to 114 meters (m) above sea level, whereas
the a~uvial plain to the east around the Bay hes less than 46 m above sea level; the moun-
tains to the west rise abruptly to over 610 m (see Figure 2-2).

me SLAC site occupies 170 hectares of land owned by Stanford University and leased in
1962 to the DOE (then tie AEC) for fifty years for purposes of research in the basic proper-
ties of matter. me land is part of Stanford’s “academic reserve,” and is located west of the
University and the City of Pdo Alto, in an unincorporated portion of San Mateo County.
me site is bordered on the north by Sand Hfll Road md on the south by S~ Fr~clsquito
Creek. me laboratory is located on a roughly 300m-wide parcel, 3.2 Wometers (km) long, -
running in an east-west direction. me parcel widens to about 910 m at the target (east)
end to allow space for buildings and experimental facfities (see Figure 2-3).

me SLAC population currently numbers about 1,350 people, 150 of which are ph.D. phys-

icists. At any given time there are between 900 and 1,000 users, or visittig scientists.

Approximately 800 staff members are professional, composed of physicists, engineers,
programmers, administrative associates, and other scientific-related personnel. me bal-
ance of the staff is composed of support personnel including technicians, crafts personnel,
laboratory assistants, and clerical and administrative employees.

2.2 Description of Program

me SLAC program centers around experimental and theoretical research in elementary
particle physics using accelerated electron beams and a broad program of research k
atomic and solid state physics, chemistry, and biology using synchrotron radiation from
accelerated electron beams. mere is *O an active program in the development of acceler-
ators, detectors, and new sources and instrumentation for synchrotron radiation research.

me main instrument of research is the 3.2 km kear accelerator (linac) that generates high
htensity beams of electrons and positrons up to 50 GeV, which are amongst the highest
energy electron and positron beams avaflable in the world. me lhac is ako used for
hjecting electrons and positrons into co~iding beam storage rings for particle physics
research. -.
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2.3

me Positron-Electron Project (PEP) storage ring is about 800 meters h diameter. me PEP
program was completed several years ago. PEP is now being upgraded to serve as an
Asymmetric B Factory (or PEP-II) that wfll study tie b meson. PEP-II wfll make use of
mu~ of PEP’s existing equipment and infrastructure, and is scheduled for completion in
1998.

A sma~er storage ring, the Stanford Positron Electron Asymmetric fig (SPEAR) has its
own sma~er bac and a booster ring for injecting accelerated beams of electrons. SPEAR is
fu~y dedicated to synchrotron radiation research. me synchrotron light generated by the
SPEAR storage ring k used by the Stanford SynArotron Radiation Laboratory (SSRL) to
perform experiments.

Scientists from au parts of the United States and from throughout the world participate in
tie experimental programs at SLAC.

Local Climate

me chate in the SLAC area is Mediterranean. Winters are cool and moist, and summers
are mostly warm and dry. Long-term weather data describing conditions in the area have
been assembled from official and unofficial weather records at Palo Alto Fire Station
Number 3 which is 4.8 km east of SLAC. me SLAC site is 60 to 120 m higher than the Palo
Alto Station and is free of the moderating Muence of the city; temperatures therefore
average about two degrees lower than those in Palo Alto. Dafly mean temperatures are
seldom below zero degrees Centigrade or above 30 degrees Centigrade.

RainfaH averages about 560 mtieters (mm) per year. me distribution of precipitation is
highly seasonal. About 75% of the precipitation ticluding most of the major storms occurs
during the four-month period from December through March. Most winter storm periods -
are from two days to as much as a week in duration. me storm centers are usually charac-
terized by relatively heavy rainfa~ and high winds. me combination of topography and
air movement produces short fluctuations in intensity, whi~ can best be characterized as
a series of storm cells fo~owing one another so as to produce heavy precipitation for peri- .
ods of five to fifteen minutes with lu~s in between.

2.4 Site Geology

me SLAC site is underlain by sandstone with some basalt at the far eastern end of the site
boundary. h general, the bedrock on which the western ha~ of the SLAC linac rests is of
Eocene age (over 50 dhon years old), and that under the eastern hdf is of Miocene age
(over ten m~ion years old). ti top of this bedrock at various places along the accelerator
atignrnent are found Wuvial deposits of sand and gravel, genera~y of Pleistocene age
(one dhon years old). At the surface is a soil overburden of non-consolidated earth
material averaging from 0.1 to 1.5 m in depth.

2.5 Site Water Usage

Use of water by SLAC is about equa~y divided between accelerator and equipment cool-
ing, and domestic uses (such as landscape irrigation, sanitar sewer and drinking water).

2me average water consumption by SLAC is about 2.09x 10 gallons per day (7.92x 105
hters per day). Since hti of the water is necessary for machine coohg, the daily con-
sumption of _ti component of water usage varies directly with the accelerator ruining
schedule, and hence ako varies directly with electric power demand (the domestic water
usage is relatively constant and is insensitive to the accelerator schedule).
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The relationship between power and water consumption can be appreciated if one consid-
ers that 8570 of the power used in hac operation is finally dissipated by water evapora-
tion, in tie ratio of about 630 Mowatt-hours (kWh) per cubic meter of water. SLAC now
employs six cookg-water towers comprising a total coohg capacity of 79 mega watts
(MW) to dissipate the heat generated by the hac md other experimental apparatuses.

Power<onsuming devices are directly cooled by a recyckg closed-loop system of low
conductivity water (LCW). The LCW is piped from tie accelerator (or other devices to be
cooled) to the cookg towers, where the heat is ex~anged from the closed system to the
domestic water in the towers. Prior to discharge, the LCW from the closed system is samp-
led and analyzed. A portion of tie tower water is ultimately evaporated into the atmos-
phere. Because of this constant evaporation during operation, the mineral content of the
remaining water gradua~y kcreases and eventudy must be discarded as “blowdown”
water. SLAC discharged a total of 12,7M,233 ga~ons of wastewater to the sanitary sewer
system in 1995, an average of M,916 gaflons per day.

The SLAC domestic water is tirnished via the Medo Park Municipal Water Department
(MPMWD) whose source is the City of San Francisco-operated Hetch Hetchy aqueduct
system from reservoirs in the Sierra Nevada. SLAC and the neighborkg Sharon Heights
development, including the shopping center, receive water service from a separate inde-
pendent system (called Zone 3) within the MPMWD. This separate system taps the Hetch
Hetchy aqueduct and pumps water up to a 7,600 cubic meter reservoir west of Sand Hill
Road. The Zone 3 system was constructed h 1962 under special agreements between the
City of Menlo PaFk, the developer of Sharon Heights, Stanford University, and the ~E.
Since fie cost of construction, including reservoir, pump station, and transmission lhes,
was shared among the various parties; each party has a vested interest in, and is entitled
to, certain capacity rights in accordance with these agreements.

2.6 Land Use

San Mateo County has the ultimate planning responsibihty with respect to University
lands that are within the county, but not within an incorporated city. The San Mateo
County General Plan is the primary land use regulatory tool with respect to such lands.
Adherence will be made to all applicable federd, state, and local regulations, includhg
chemical and sanitary discharges that might (directly or indirectly) adversely affect envi-
ronmental quafity.

The Board of Tmstees of Stanford University is responsible for preserving and protecting
Stanford’s land endowment for the use of present and future generations of students and
faculty. ~fle financial and political influences on land-use policy are taken into account,
the dotiant and prevaikg consideration is the appropriateness of those policies in the
furthermce of the University’s academic mission. Board poficies are designed to encour-
age land uses consistent with the institutional characteristics md purposes of Stanford,
and to discourage those uses or claims which do not relate to or support the mainstream
activities of the University. SLAC falls into the former catego~.

The purpose of the Stanford land endowment is to provide adequate land for facilities and
space for tie instructional and resear~ activities of the University. The use of lands is
plmed in a manner consistent with the characteristics of Stanford as a residential teach-
ing and research university, and provides flexibility for unanticipated changes in aca-
demic needs. Cooperation with adjoining communities is important and the concerns of
neighboring jurisdictions are considered in the planning process.
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2.7 Demography

The populated area aromd SLAC is a mix of office, SAOO1,university, condominiums,
apartments, single family housing, and pasture. SLAC is mainly surrounded by 5 commun-
ities Atherton town, West Menlo Park, Woodside town, Portola Vafley town, and Stan-
ford. Population and housing unit data from the most recent census (1990) of these five
communities are shown in Table 2-1.

Table 2-1 Demographic Dati

Geographic Area
Population

(persons)

Portola Valley town 4,194

Woodside town 5,035

Stanford I 18,097

Total ~ I 38,448

Pop. Density Housing Land Area

(per sq mile) (units) (sq mile)

1,463.32 2,518 4.895

7,086.19 1,701 0.559

NA 12,556 29.105

A population estimate within 80 km of SLAC was determined as part of the required
input to the CAP88-PC computer code used to demonstrate compliance with the Clean
Air Act (CM). Population data from tie 1990 census of San Mateo County and Santa

-–

Clara County were used in this study. The area was divided into 13 concentric circles and
16 compass sectors. The population distribution is summarized in Table 2-2.

—
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Figure 2-1 SLAC Site Location
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Figure 2-3 SLAC Research Yard and the Surrounding Community 
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Compliance Summary

~is section of the 1995 Site Environmental R~ort provides a summary of the Stmford Linear
Accelerator Center’s (SLAC’s) comptimce with environmental laws and regulations. Specific
instances of noncompliance are discussed and descriptions of corrective actions are included.
More detafled descriptions of environmental progrws are presented in the environmental pro
gram information se~tions (see chapters 4,5, ~d-6). -

3.1 Comprehensive Environmental Response, Compensation,
(CERCLA)

3.1.1 Environmental Restoration

and Liability Act

SLAC follows general CERCLA technical guidance in investigating and remediat-
ing SOUmd groundwater contamination. SLAC is not, however, listed in the
National Priorities List (NPL) as a Superfund site. SLAC is not, therefore, required
to fo~ow formal CERCLA procedures.

h calendar year 1995 (CY95), SLAC’s Environmental Restoration Program (ERP),
following the general CERCLA guidmce, completed clean-up of the hteraction
Region 6 (IR-6) off-site drainage channel contafig SONcontaminated with poly- -
chlorinated biphenyk (PCBS). ~is clean-up is described in Section 4.5.1.3 under
hterim Removal Actions (IRAs). me remedial investigation (H) leadtig to the
clem-up is described below. k addition, planning, budgeting, and some pretii-
nary work on program plans continued to be prepared for the CY96 field remedial
investigation/feasibility study (W/FS) work at the four sites of groundwater con-
tamination. Section 6.0 describes this work.

All of these groundwater sites are monitored. One of these groundwater sites is
monitored on a semester basis under state Regional Water @afity Control Board

- (RW~B) Waste Discharge Order No. 85-88. ~/FS work and clean-up of ground-
water sites are done under RW~B lead. As long as work continues at the pres-
ently acceptable pace, SLAC wfl not be subject to written compfimce and/or
clean-up agreements.

h CY91, the first phase of an M was performed in two urdined drainage ditches
located between the IR+ off-site drainage and IR-8. PCB contarnhation was
found in portions of the eastern ditch originating on SLAC property and extend-
tig approximately 350 feet off-site onto adjacent undeveloped property owned by
Stanford but once leased to a private party. SLAC constructed a fence to prevent
mcontro~ed access to this contaminated area.

Sampkg and analysis of sediments in San Francisquito Creek, located down-
stream of the drainage ditches, indicated that the contamination had not migrated
to th~t area. However, examination of the upstream (on-site) drainage system
revealed PCB and lead contamination.
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3.1.2

h CY94, SLAC performed two additional studies to determine whether contamin-
ation existed upstream. Soti and sedtient samples were taken along a 2.5-mile
length of San Francisquito Creek and analyzed for a variety of constituents. The
results showed no detectable PCBS in the creek betwee”nSearsvtile Lake and the
cofiuence witi Los Trances Creek. Lead analysis indicated only background lev-
eh. Sample analysis of the storm drain cat~-basin sediments upstream of the
contaminated areas indicated both PCB and lead contamination.

Additional study of the drain system and removal and off-site disposal of con-
taminated sediments from the cat~ basins and the IR-6 off-site drainage channel
occurred in CY95. The IR-6 DrainageCbnnel: En&.neeting Evaluation and Cost Awl-
ysis (EECA) was written in CY95 to estabtish clean-up standards based on risk
analysis, and to guide the removal action. As tie lead regulatory agency, the
RWKB reviewed the EECA. This clean-up is described in Section 4.5.1.3 under
IRAs.

A community relations plan was completed and distributed to the surrounding
community in CY93. Extensive community relations activities continued in CY95.

Supetiund Amendments and Reauthorization Act (SARA)

The Emergency Planning and Comunity Right-to-how Act (EPCRA), other-
wise known as the Superfund Amendments Reauthorization Act (SARA) Yltle III
report, and the State equivalent, known as the Hazardous Materials Business Plan
(HMBP) report were submitted to the San Mateo CounW Depar~ent of Health
Servicesfo~CY95. See Table 3-1 for report information. - -

Table 3-1 EPCW Compliance Information

Article Title REPORT

302-303 Pl@g
Notification

304 EHS Release
Notification

311-312 MSDS/Chemical
bventory

313 I ~ Reporting

Required
and

Submitted

YES

YES

YES

NA

Required but
Not Required

Submitted

NA NA

NA I NO

3.2 Resource Conservation and Recovery Ad (RCRA)

SLAC is a generator of hazardous waste, and as such is not permitted to treat hazardous
waste or store it for longer than 90 days. The San Mateo County Department of Health
Services is the local agency responsible for tipecting generators of hazardous waste for
compliance with federal, state, and local hazardous waste laws and regulations. SLAC
was not inspected-by the county during CY95.

.
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SLAC shipped au hazardous waste for off-site disposd withti 90 days of generation h
CY95. DOE/OX performed semi-annual and monthly surveWance for various regula-
tions (OSHA, RCW, DOE Orders) during CY95 of the Waste Management (WM) Depart-
ment and had no significant observations or findhgs.

To date, 505 employees have completed trafig covering general hazardous Aemicd
and waste management, including waste mtiirnization and po~ution prevention. An
mual “refresher” course was provided, as required, to Hazardous Waste Management
Group (HWMG) persomel, Hazardous Waste and Material Coordinators (HWMCs) and
assistant HWMCS. As required under RCW, W hazardous waste minimization certifica-
tions for disposal of hazardous waste were properly made.

3.3 National Environmental Policy Ad (NEPA)

SLAC formatied a NEPA program in CY92. Under this progrm, proposed project and
action descriptions am reviewed to detefie if NEPA Dmumentation is required. If
NEPA Documentation is required, tie proper paperwork k prepared and submitted. The
project or action is entered in a database and tracked. k CY95, SLAC submitted 18 Cate-
gorical Exclusions (CM) for General Plant Projects (GPPs), Accelerator hprovement
Projects, and Capital Equipment Projects.

3.4 Clean Air Ad (CAA)

The Bay Area Air Quality Management District (BAAQMD) implements the CAA through
a set of rules and regulations for operations or equipment that may cause air pollution.
SLAC had a total of 32 air po~ution sources listed with the BAAQMD in CY95 (20 permit-
ted, 12 exempt). No permit titations were exceeded in CY95. SLAC was not inspected
by tie BWQMD in CY95. .

As required by tie Montreal Protocol and Presidentid Executive Order #12M3, the manu-
facture of most Class 10zone-Depleting Substances (ODSS) were phased out at the end of
1995. Regulation 9, Rule 7, of the BAAQMD regulations limits nitrogen oxides and carbon
monoxide from industrial boilers. To meet these new requirements, SLAC has replaced
two botiers.

The National Emission St-dards for Hazardous Air Pollutants (NESHAPS) program
requires that facfities fiat release radionuclides into the air report those releases to the
appropriate regional office of the Environmental Protection Agency (EPA). h accordance
with ti~ requirement, SLAC completed the Radionuchde Air Emissions Annual Report
for CY95, which was provided to SLAC’s DOE Operations Office h OaUand, CA(DOE/
OK) in June 1996. There were no instances of non<ompfiance reported.

3.5 Clean Water Ad (CWA)

3.5.1 Groundwater Monitoring Program

The Groundwater Protection Management Program (GPMP) summarizes the
groundwater program hcluding pl@g, integration, and coordination of au
supportig activities. Completed documents ticlude:

● Remedial lnvestigation~easibilify Study (RIFS) Wor@lan.

● Sampling and Analysis Plan and associated Standard Operafing Procedures, and
Qualify Assurance Projecf Plan.

. FiZld Sa-mpling Plan.
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3.5.1.1 Site-Wide Monitoring Network

SLAC has a groundwater monitoring network comprised of 21 we~s
constructed in areas of the facfity hat historic~y and/or currently
store, handle, or use Aemicak that may pose a threat to groundwater
quatity. h CY95, samples were co~ected from the wek on a quarterly
or semester basis and analyzed for a wide range of chemical constitu-
ents. As reported in previous Site Environmental Reports (SERs),
results of the analyses indicated that water in several of the wefls con-
tatied levels of ~orinated solvents at or above the State of CaMor-
nia Maximum Contaminant kvels ~CL) for drinking water.

The four sites identified are de~ribed in Section 6.0. The generti
water quatity natura~y occurtig at SLAC, as measured by total dis-
solved sofids (TDS) values, indicates that tie groundwater is not suit-
able for dmg water. Further definition of the extent of
contamination WWbe performed during the site-wide N/FS that is
planned to begin in CY96 as part of the comprehensive ERP at the
site.

3.5.1.2 Ratiologicd Monitoring of Groundwater

Tritium has historica~y been detected in one we~, EXW-4. This we~ is
located next to Beam Dump East (BDE). As shown in Table F-19 in
Appendix F, the tritiurn levek steadfly decreased over the last several
years. h fact, the tritiurn levels have steadfly decreased from about
one ha~ to one third of the Maximum Concentration Level (MCL) of
20,000 pCi/1 for drinking water. This we~ was not sampled in CY95.
However, EXW-4 wi~ be sampled in CY96 and once each year there-
after to confirm decreashg or stable levek. -.

3.5.2 Surface Water

Two storm water sampling events were conducted during the 1995 wet season
(October 1995 through May 1996). The annual storm water report was submitted
to the RW~B on July 1, 1996. The sarnpkg data indicated that SLAC did not
contribute significant levek of contaminants to the site’s storm water runoff.
However, co~ection of first-flush samples continued to be unreaktic, so the total
contribution of pollutants in storm water remains to be determined.

_ h o~der to facfitate collection of first-flush storm water samples, SLAC began
developing an autosampler program. During CY95 SLAC received several
autosaplers, rain gages, solar panels md a flow meter from representatives of
the State of CaMomia Agreement h Principle (AIP) program for this purpose.
The program was not implemented, however, due to resource constraints.

SLAC continues to investigate the efitence of Wicit connection to the storm
drain system as required by the Cdifomia General kdustrial Activities Storm
Water Permit. Projects to inventory the storm drain and sanitary sewer systems
and ehinate fllicit connections have begun. Underground sumps in the Stanford
Linear Colfider (SLC) Arcs and PEP tunnel wi~ be plumbed to the sanitary sewer
as part of the Uticitconnection etiination activities. Other Wicit connections and
non-storm water discharges to the storm drain system wi~ be addressed in
SLAC’s Storm Water Best Management Practice (BMP) Program.
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A StormWaterWorkingGroupcomprisedof representativesfromdl sixdivisions
on sitewasformedduringCY95.TheGroupmet mon~y to develop a list of
storm water BMPs for submission to SLAC’s Envirouent, Safety, ~d Health
Coordinating Councfl (ESHCC).hce approved,theBMPs would become policy
and would be enforceable.

Deficiencies h SLAC’s Storm Water Program were identified by the RWKB in a
February 17,1995 site inspection. h late CY95 the Storm Water Working Group
began developing BMPs to address these deficiencies. For reference, the deficien-
cies noted by the RWKB that are currently being addressed by the Working
Group are as fo~ows:

●

●

●

●

●

●

Erosion control and cat~ bash protection measures were absent in
construction areas

Catch basins were clogged wifi debris

Scrap material, engine parts containing ofl, electrical equipment, and
refuse were found in storage areas without protective measures to pre-
clude or contain po~ution runoff

Non-storm water dis~arges had not been etiinated

BMP’s were not being implemented

PoHution prevention personnel were not identified

h early 1996 SLAC’s Storm Water Po~ution Prevention Program and BMP kt
were approved by the ESHCC. As of June 6, 1996 the BMP Program, which
included BMFs specifically for construction activities, was in the be@g of the
implementation phase.

3.5.3 Industrial Wastewater

No discharge limits were exceeded in CY95. Data from CY95 indicated that
—.

SLAC’s average discharge of wastewater to the sanitary sewer was M,916 gdons
per day.

As in previous years, SLAC discharged mmy batches of low conductivity water
(LCW) to tie sanitary sewer. All batches, as we~ as the cumulative total for the
year, had contaminant leveb that were witi apphcable radiological regula-
tory hits. The total number of gallons of LCW discharged to the sanitary
sewer during CY95 was 307,887. The total amount of tritium dis~arged was
10.8 mi~curies.

—

3.6 Safe Drinking Water Ad (SDWA)

Drinking water and process water are supplied to SLAC by the City of Medo Park from
tie Hetch Hetchy water system. Drinking water and process water are transported
throughout the facflity by a distribution system partiaHy protected by bac~ow preven-
tion devices. There are no drinking-water weh at SLAC.

3.7 Toxic Substances Control Act (TSCA)

SLAC has some equipment fi~ed with oil or otier dielectric fluids whi~ contain PCBS.
PCBS, their use, and their disposal, are regulated by TSCA. TSCA includes provisions in
the regulation for phasing out of PCBS and other chemicals that pose a risk to health or the
environment. The EPA is responsible for assuring that facfities are in compliance with
TSCA. The SFate 01 California further regulates PCBS as a non-RCW Hazardous Waste.
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3.8

3.9

3.10

3.11

3.12

SLAC continued to make significant progress in reducing its inventory of PCBS in CY95.
This was a~ieved through the disposal of numerous PCB capacitors (large and sma~), as
well as other PCB-containing equipment.

h addition, transformers were retr~flushed to reduce PCB concentrations to levek which
mowed reclassification to lower categories. This etiated the three remaining PCB
transformers (PCB levels greater than 500 ppm) from SLAC’s PCB inventory.

Of six trmsformers retr~flushed, four have been reclassified as non-PCB equipment. One
is going through find tests to be reclassified as non-PCB equipment, and the last was
reclassified as PCB-contamtiated.

Of the trmsformers currentiy in use at SLAC, tiere are 14 PCB-contatiing transformers
and no PCB transformers. SLAC is planning to remove, or retrofll and reclassify tie
remaining PCkonttiated transformers over the next few years.

Other activities and actions completed or initiated at SLAC in CY95 include:

. Prepared 1995 PCB -ual Report

● Completed PCB Transformer @arterly kpection Reports, per TSCA.

s Updated and validated the PCB /TSCA transformer and capacitor tiventories.

Federal lnse~icide, Fungicide, and Rodenticide Ad (FIFRA)

FIFRA regulates pestidde use in the United States. The term “pesticide” refers to insecti-
cides, rodenticides, and herbicides. SLAC uses ticensed subcontractors to apply “regis-
tered use” pesticides. SLAC personnel apply “general use” pesticides only. k CY95, SLAC
used pesticide and herbicide handhg and storage procedures that were developed in
CY94. These prmedures were hcorporated kto the subcontracts for landscape mainte-

-. .

nance and pest control, and have been implemented by the subcontractors.

Endangered Species Ad (ESA)

Six threatened or endangered species (plants and animals) have been recorded for the
general area around SLAC, but not on SLAC property. Sensitive species and their presence
at SLAC are evaluated when preparing environmental assessments for proposed projects,
as required under ~PA.

National Historic Preservation Ad (NHPA)

There are no efigible ~PA sites at SLAC.

Executive Order 11988, “Floodplain Management”

According to the Federal Emergency Management Agency (FEMA) floodplain maps for
the area, a 100-year flood would not reach the SLAC facflity, but would be confied to tie
San Francisquito Creek chmel south of tie facfity.

Executive Order 11990, “Prote~ion of Wetlands”

As part of an environmental assessment conducted in CY91, SLAC had a subcontractor
perform a survey to determine whether any area(s) within or next to the SLAC facitity
should be fomally designated as wetlands, which are specifica~y protected under Section
404 of the CWA. The field survey and evaluation were performed using established fed-
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eral guidance. According to the survey, the IR-8 drainage dit& showed Aaracteristics of
wetlands, but a definitive evaluation was not possible because of continuing drought con-
ditions and because the stidy was performed in the fall, when reproductive structures on
vegetation were genera~y absent.

The report concluded that the natural hydrology of tie area would probably not be capa-
ble of supporting the wetlands community due to seasonal drought, even under normal
conditions. The portion of the ~-8 drakage Amel that represents the great majority of
the potential wetlands at and around SLAC b appro~ately 4,~ square feet, less than
one-tenth of an acre. By comparison, the Army Corps of Engineers in practice uses ten
acres as their functional cutoff for “si@cant” wetlands.

3.13 Releases to the Environment

3.13.1

3.13.2

Radiological

There were no reportable quantity (RQ) releases of radioactive material to the
environment in CY95.

Non-Radiological

There were no RQ releases of hazardous material to the environment during
CY95.

3.14 Assessments

An AIP was established by ~E witi the State of Cahfornia to provide oversight of the
SLAC environmental programs. Under the AIP:

● The RWQCB did a pump test at the Former Underground Storage Tank
(FUST) location (see Section 6.2).

● Auto samplers were suppfied for storm water monitortig.

. There were three AIP-posted environmental thermoltiescent dosimeter
(TLD) exchanges and one California Department of Health Services, Radiation
Health Branch ~D exchange in 1995.

3.15 Summary of Permits

SLAC has the followtig permits:

● 1 California General bdustrial Storm Water Permit

● 2 Wastewater discharge permits

● 4 CaMornia Extremely Hazardous Waste Disposal Permits

● 32 Air pollution permits/fisted sources

A complete list of permit numbers and the administering agencies can be found in Section
4.8.

3.16 Other Major Environmental Issues

During CY95 SLAC identified a set of “Necessary and Sufficient ES&H Standards” ti
accordance with the process developed by tie Department of Energy (ME) Standards
Committee. h early CY96 this set of standards was incorporated by reference into SLAC’s
management and operating contract. The set included dl apphcable statutory and regula-
tory requirem-entsIor public and worker safety and environmental protection. It dso
hcluded a number of industry stmdards that were found to be necessary to control spe-
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cific hazards present at SLAC. One impact of this modification of SLAC’s contract was
that most ~E Orders that had previously been the basis for SLAC’sEnvironment,Safety,
andHealth(ES&H)programwereno longerapplicable.

Progress continued during CY95 toward completing the corrective actions developed in
response to the CY91Tiger Team assessment and subsequent appraisals. Of the 120 envi-
ronmental commitments that have been tracked since 1992, ticluding the 50 Tiger Team
findings, 89 have been fully addressed, 14 are proceeding on schedule, and 17 are over-
due. Most of these items were primarfly concerned with tie adequacy of SLAC’s docu-
mented plans and procedures; no significant threats to the environment have been noted.

An assessment of SLAC’s radioactive waste management practices by Westinghouse Han-
ford Corporation resulted in a “resticted” stati. This status was subsequently changed
to “approved” fo~owing SLAC’s response to concerns raised during the assessment. Since
early in 1996, SLAC has been permitted to ship its low-level radioactive waste to ~E’s
Hanford disposal site.

SLAC’s se~-assessment program provides for ongoing assessment by the he organiza-
tions and SLAC’s intemd independent auditig organization of environmental perfor-
mance. Assessments in CY95 focused on water quahty and hazardous waste
management practices. No significant problems were identified in those areas. Ofthe21
environmentalfindingsmadebySLAC’s Quafity Assurance and Comphance orgmiza-
tion, au but one have been fully addressed.

The remaining seIf-assessment finding relates to establishing pohcy for designating
Waste Accumulation Areas (WAAS). New policy and procedures are in development
and scheduled for issuance in 1996.

-.
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Environmental Program
information

This section of the 1995 Site Environmental R~ort provides an overview of the Stanford Linear
Accelerator Center’s (SLAC’s) environmental activities performed in order to comply with laws
and regulations, to efiance environmental qurdity,and to improve understanding of the effects of
environmental po~utants from site operations. hcluded is a summary of non-radiological envi-
ronmental monitoring, environmental permits, and significant environmental activities at the site.

4.1 Clean Air Ad (CAA)

Federal air po~ution re~lations require states to conduct certati activities and to institute
specific controb in support of the CAA. The states, in turn, delegate portions of their
power and authority to local or regional agencies. Each of these agencies must adopt and
enforce rules and regulations necessary to achieve and maintain both the Federal National
Ambient Air Quality Standards and the State Ambient Air Qurdity Stmdards. The local
agency regulating non-radiological stationary air po~ution sources at SLAC is the Bay
Area Air Quality Management District (BAAQMD).

Non-radiologicd air emissions at SLAC are prirnartiy Volatile Organic Compomds

(VOCS) from solvent cleaning operations; nitrogen oxides (NOX) from industrial boilers;

and particulate (PM1O1) from metal and wood-wortig activities in the various shops.
SLAC currently has 32 air po~ution sources listed with the BAAQMD. These sources and
their calendar year 1995 (CY95) emissions are identified in Table 4-1.

me bre~down of listed sources is as fo~ows: 20 are permitted sources; five are sources
that are exempt from permit but are listed because they have m air pollution abatement
device %sso6iated-with them; six are diesel tank which are exempt from permit but the
BAAQMD requested permit apphcations; and one is an exempt booth used to apply aero-
sol paint to metal parts.

As required by the BAAQMD, SLAC maintains records for solvent usage for permitted
solvent sources. Permit conditions may tit the amount of solvent which can be used at
an individual source on an annual basis. Records for hdividual sources are compared to
permit hits, to assure that the tits have not been exceeded. No permit limits were
exceeded in CY95.

-.

1PM1O=Particulatematterless than 10 microns
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Table 4-1 BAAQMD Permits and EmissionsAnnual Average (lbs/day)

s# SourceDescription Particulate Organics N-OXa so*b Coc

1 Bofler — — — — —

2 Bofler — — 2 15 1

3 Degreaser — — — — —

4 Degreaser — 22 — — —

5 Spray-booth — 2 — — —

6 Bofler — — 2 — —

9 Degreaser — 1 — — —

10 Woodworking operations (exempt) — — — — —

11 Metal cutting operations (exempt) — — — — —

13 Metal grinding operations (exempt) — — — — —

14 Smdblast booth — — — — —

16 Sandblast booti — — — — —

17 Metal and epoxy glass grinding — — — — —

(exempt)

18 Degreaser — 4 — — —

21 Anodizing, picfig and bright dip — — — — —

operations

22 Degreaser — 1 — — —

26 Cold cleaner
-. .— — — — —

30 Sludge dryer — — — — —

32 Cold cleaner — — — — —

: 34 Cold cleaner — — — — —

36 Wipe cletig — 18 — — —

37 Cold cleaner — 2 — — —

38 Solvent distillation unit — — — — —

40 Diesel Storage Tank P-1 (exempt) — — — — —

41 Diesel Storage Tank-P-2 (exempt) — — — — —

42 Diesel Storage Tank P-3 (exempt) — — — — —

43 Diesel Storage Tank P-4 (exempt) — — — — —

44 Diesel Storage Tank P-5 (exempt) — — — — —

45 Diesel Storage Tank P-6 (exempt) — — — — —

46 Aerosol Paint Booti (exempt) — — — — —

49 Cyanide Room Scrubber — — — — —

50 Sandblasting booth (exempt) — — — — —

a Nitrogen Oxide
b Sulfur Dioxide
c Carbon Monoxide -.
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4.2

As required by tie Montreal Protocol and Presidentird Executive Order #12843, tie manu-
facture of most Class 10zone-Depleting Substances (ODSS) were phased out at the end of
1995. Through SLAC’s Alternative Solvents Program, suitable alternatives were identified
and are being tiplemented.

Regulation 9, Rule 7, adopted by the BMQMD in CY92, limits the emissions of nitrogen
oxides and carbon monoxide from boders. h CY95, SLAC replaced two boflers with two
new boilers using lower emission burners.

SLAC is required to comply with the reporting requirements of the Toxic Release kven-
tory (~). This report summarizes the uses and releases during the CY of certain cherni-
cak such as sulfuric acid and 1,1,1-trichloroethane (TCA). Mormation sources such as
purchases of certain chemicak, usage records, and the annual chernicd inventory were
used to determine which chernic~ exceeded the reporting tiesholds.

If the usage of these specific chemicab exceeds the reportkg thresholds, a Form R report
must be submitted for each chernicd that exceeds the threshold. h CY95, SLAC did not
exceed the 10,000 pounds use threshold for these chemicak, therefore, no report was
required. Sukric acid was defisted for CY95, and, due to a successful ODS solvent substi-
tution program, TCA use declhed significmtly below the ~ threshold of 10,000 pounds
per year.

The 33/50 Program is an Environrnentd Protection Agency (EPA) voluntary program for
industries that release_any of the top 17 hazardous chemicals identified under ~. The
intent of the program is to reduce the use of these chemicab by 33 and 50 percent within
specified time increments. The 33/50 Program Wormation Report was provided for the
1994 Site Environmental R~ort. Since SLAC didnotsubmitanyFormR reportsforCY95,a
33/50ProgramhformationReportwasnotrequired. —.

Clean Water Ad (CWA)

The Federal Water PoUution Control Act, also referred to as the Clean Water Act (CWA),
was enacted nearly thirty years ago in order to halt the degradation of our nation’s waters.
Amendments to the CWA in 1972 established the National Pollutant Discharge Etia-
tion System (NPDES), which regulates discharges of wastewater from point sources such
as Pubticly Owned Treatment Worh (POTWS) and categorica~y regulated industrial facil-
ities such as electroplating shops. h 1987, the CWA was amended again to include non-
point =urce discharges such as storm water runoff from industrial, municipal, md con-
struction activities, The CWA is the prtiary driver behind SLAC’s water compliance pro-
grams.

4.2.1 Surface Water

Federal regulations a~ow authorized states to issue general permits to regulate
industrid storm water, or “non-point source”, discharges. CaMomia is an auth~

rized state, and on November 19, 1991, tie State Water Board adopted the Califor-
nia General bdustrial Activities Storm Water Permit (General Permit). SLAC filed
a Notice of htent (NOI) to comply with the General Permit on March 27, 1992.
me General Permit was amended on September 17,1992 to include sirnp~ed
monitoring and reporttig requirements.

The goal of the General Permit was to reduce pollution h the waters of the state.
This yas achieved by regulating the amounts of pollutants in industrial storm
waters which were discharged to waters of the state.
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SpecificaUy, the General Permit required hdustrial dischargers to:

● Etiinate most non-storm water discharges to the storm drain system.

● Develop and implement a Storm Water Pollution Prevention Plm (SWPPP).

. Perfom monitortig of discharges to storm drain systems.

Since submitting the NOI, SLAC has ebtiated many non-storm water dis-
charges, fu~y implemented a monitoring program, and developed nearly au
requirements of the SWPPP. Wortig with the Regional Water Quahty Control
Board (RWQCB), SLAC has determined that two compliance items remain to be
completed:

1. Ehination of unpermitted non-store water discharges to the storm
drain system.

2. hplementation of a best management practices (BMP) program.

SLAC is currently conducting projects to complete these items, as discussed
below.

1. Non-Storm Water Discharges

● Projects to identify and ebinate the rematig non-storm water dis-
charges are currently being conducted by the Business Services and
Technical Divisions, and are scheduled for completion by November
1997.

● Acombination of smoke, dye and video testing wfll be used to iden-
tify improper connections to the storm drain system. Any improper
connections considered to be significant wfl be corrected promptly,
md the remahing ones wi~ be prioritized and corrected as resources —
a~ow.

● The storm drain system drawings wfl be updated, and a program
will be implemented to ensure they are kept current.

● Non-storm water discharges other than improper connections wfll be
addressed in SLAC’s BMP Program (see next item).

2. BMP Program hplementation

● The General Permit requires that the SWPPP:

1. Identify sources of storm water pollutwts.
—

2. Describe and assure the implementation of BMPs to reduce
these pollutants.

● SLAC has identified storm water po~utants and formed a storm
water working group to develop the BMPs. Though many BMPs are
aheady in place, some elements such as housekeeping and construc-
tion activities WN require more emphasis.

● The wortig group has determined appropriate BMPs for SLAC, and
the BMP Program document is expected to be finalized and dissemi-
nated k late 1996. hplementation of some aspects of the program
has aheady begun.

SLAC’s progress on the outstmdtig complimce items was discussed in bi-
monthly meetings with the RWQCB. SLAC volunteered to host the meetings so
that t~e RWQCB could be kept apprised of progress and contribute ~idance to
SLAC in a timely manner.
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4.2.1.1 Storm Water Monitoring Program
SLAC’sstorm water monitoring programconsists of

1. Two storm water sampling events per wet season.

2. MonWy visual observations during the wet season.

3. Two visual observations during the dry season.

4. An annual site inspection.

~ring tie 1995-1996 wet season, SLAC analyzed storm water samp-
les for pH, Electrical Conductivity (EC), Total Petroleum Hydrocar-
bons (TPHs) such as diesel md motor ofl, Polychlorinated Biphenyk
(PCBS), pesticides, general minerab, heavy metab, l,2-dichloroet-
hane (WA), pesticides, and radioactivity.

The pHs of au samples tested were witi acceptable bounds (7.6&
8.51), and the ECS ranged from 110 to 2100 microfios (Sector 144
on February 28, 1995). Results of 2100 micro-rnhos cm indicate a
problem in the water, although his is not necessarily tie case. The
source of the elevated EC at the Sector 14+ samptig point was
uncertain.

Many heavy metab results were sfightly elevated. SLAC has devel-
oped and implemented a Storm Water Best Management Practices
Program to address loading of heavy metal pollutants in storm water.

Total Suspended Solids (TSS) ranged from a low of 9 mg/1 (fomd at
hteraction Region 6 (IR-6) on March 10, 1995) to a high of 430 mg/1
(found at Sector 14+ on March 10, 1995). Though storm water dis-
charges are, by definition, non-point sources, the 1995 San Francisco ‘-
Bay Basin Plan only lists a TSS objective for “point sources”. Table 4-2
specifies 45 mg/1 as the 7-day average objective for TSS.

RougNy hafi of the samples co~ected had TSS concentrations above
the objective. Of these, Sector 14-4 (March 10, 1995) was the highest at
nearly ten times the objective (430 mg/1). One ha~ of the split sample
collected at IR-8 (March 10, 1995) was tie next highest at approxi-
mately three times the objective (120 mg/1). The other samples,
including the other half of the spht IR-8 sample, were witi 50% of

— the objective. (All otier parameters were in very close agreement
between the two spfits of the IR-8 sample.)

On February 28,1995, the concentrations of TPHs detected (as diesel)
were:

● 0.68 mg/1 at IR%.

● 0.59 mg/1 at IR-8.

● 0.41 and 0.97 mg/1 for both afiquots of tie Norti Adit
split sample.

● 0.27 mg/1 at the Main Gate.

-.
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AUof these were below the point source 7-day average objective of 20
mg/1. No objective was listed for non-point source discharges. me
IR%, IR-8, North Adit, and Main Gate sampling points receive runoff
from paved areas which ticlude roads md partig lots.

me finding of ~H as diesel at these locations, therefore, is not
unusual. SLAC is developing a Storm Water Best Management Prac-
tices Program to control loadings of po~utants such as petroleum
hydrocarbons.

Spfit samples were collected from each location and analyzed for
radioactivity. @e afiquot of each was sent to SLAC’s state certified
contract analytical laboratory, and fie otier was analyzed h-house.
mere was no reason to suspect radiological conttiation of water
at tiese sampkg locations. me analysis was performed merely for
completeness of the monitoring program.

me contract laboratory’s results for the February 28,1995 sampkg
event showed 1,490 and 2,226 pico curies per liter (pCi/1) of tritium in
the IR-8 and Sector 14+ samples, respectively, and their results from
the March 10,1995 sampling event showed 2,863 and 696 pCi/1 of tri-
tium in the Main Gate East and North Adit samples, respectively. All
other samples showed less than 500 pCi/1 (non-detected).

me positive tritium results conficted with our in-house results of
less than 500 pCi/1 for au of the samples includtig those from the
four locations h question. Boththecontract laboratory and SLAC’s
h-house laborato~ were asked to confirm their own results. SLAC’s
in-house lab confirmed its initial results of less than 500 pCi/1, and
tie contract laboratory sent SLAC an amended report saying that the -
tritiurn concentrations h the Main Gate East and North Adit samples
were less than 500 pCi/1,

me report did not address the IR-8 and Sector 14-4 results. When
contacted, the contract laboratory stood behind their titial results of
1,490 and 2,226 pCi/1 for the IR-8 and Sector 144 samples. SLAC
retrieved the remainder of the IR-8 and Sector 144 samples from the
contract laboratory and sent them to a second state certified analyt-
icallab for tritium analysis. me second laboratory reported that the
concentrations of tritiurn in both samples were below 500 pCi/1,
which agreed with SLAC’s in-house laboratory.

SLAC has concluded, and is satisfied with the rigor of this conclu-
sion, that the positive tritium results were erroneously reported by
the contract lab. However, in the kterest of being conservative, storm
water samples collected h the coming 1996 and 1997 wet season wdl
be analyzed for tritium. For reference, the drintig water stmdard
for tritium is 20,000 pCi/1.

4.2.2 Industrial and Sanitary Wastewater

SLAC’s industrial and sanita~ wastewaters are treated by South Bayside System
Authority (SBSA) in Redwood City, CaMomia before being discharged to San
Frmcisco Bay. SLAC has two wastewater discharge permits: (1) WB 920415-~
which regulates industrial wastewater, and (2) WB 920514-F, which regulates
SLAC as a whole, including industrial and sanitary wastewaters.
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SLAC discharged a total of 12,744,233 ga~ons of wastewater to the sanitary sewer
system h 1995, an average of 34,916 ga~ons per day. There were no violations of
permit conditions for either permit during CY95. Both permits were automati-
ca~y renewed on June 15, 1995. Permit requirements included:

1. Quarterly sampling for heavy metals, tritium, and pH at the Rinse Water
Treatment Plant (RWTP).

2. Quarterly sampling for cyanide at tie Plating Shop cymide treatment
tank.

3. Biennial sarnptig for Total Toxic Organics (TTOS) at tie RWTP clarifier.

4. Signs posted throughout the site advising personnel not to discharge non-
perrnitted material to the sanitary sewer and providing emergency
response numbers should there be an accidentd release.

5. Surveys of batches of potentially radioactive wastewater prior to dis-
charge to the sanitary sewer. Once tie result has been logged, the water is
discharged to the sanitary sewer h accordance with SLAC’s mandatory
wastewater discharge permit (WB 920415-F). Each quarter, SLAC submits
a radiological wastewater report to the POTW, SBSA, reflecting the
respective batches, their tritium concentrations, and the total per quarter
and cumulative per year tritium amounts.

h CY95, SLAC’s Sanitary Wastewater Monitoring Program consisted of

1. Quarterly sampling for heavy metals, tritiumand pH at the Sand Hill
Road Flow Meter Station(FMS) and the RWTP.

2. 24-hour monitoring of flow at the FMS during each quarterly sampling
event. SBSA used this flow and the heavy metal results to calculate the —.

mass loading of po~utants in SLAC’s wastewater. SBSA submitted quar-
terly compliance reports to SLAC.

3. At the end of the calendar year, SLAC submitted an annual wastewater
flow report to the West Bay SanitaryDistrict (WBSD). WBSD used the
flow data from this report to calculate SLAC’s annual wastewater bi~.
SLAC’s maximum allowable discharge to the sanitary sewer was 69,577
ga~ons per day.

There were no wastewater discharge permit violations during CY95.

-4.2.2.1 - Rinse Water ~eatment Plant (Permit: No. WB 920415-P)

SLAC conducted metal finishhg operations k an on-site electro-plat-
ing shop during CY95. Non-hazardous rinsewaters from the plating
shop were processed through the RWTP prior to being discharged to
the sanitary sewer. Effluent from tie RWTP was required to meet fed-
eral metal finishtig pre-treatment standards which are specfied in
the permit.

As required by the federd standards, tie SBSA periodically moni-
tored the metal finishing discharges, as well as the effluent from a
cyanide treatment tank in the Plating Shop. SLAC and SBSA co~ected
“spfit” samples from the RWTP and cyanide tank for quality assur-
ance purposes.
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4.2.2.2

The sampkg locations are shown in Figure 4-1. Discharge hitations
and sampkg frequencies are presented in Table 4-2. SBSA and
SLAC’s analytical results for CY95 are presented in Table 4-3. SLAC
also analyzed samples from the RWTP for radioactivity (see Table
44).

Total Facility Discha~e remit: No. ~ 92M15-F)

This wastewater discharge petit covers SLAC’s totd2 contribution
to the sanitary sewer, including the combined flow from the RWTP
and afl other wastewater discharges on site. The sampkg location is
shown in Figure 4-1.

SBSA monitors the discharge quarterly to assure compliance with the
permit. SLAC co~ects “sptit” samples during these monitofig events
and analyzes them to compare results witi SBSA for quality assur-
ance purposes.

The discharge limits and the monitoring frequency for this location
are provided in Table 4-5. SBSXS andyticd results from samples col-
lected in CY95 are presented in Table 4A. SLAC’s analytical results
from samples coflected in CY95 are presented in Table 4-7. SLAC also
analyzed samples from the FMS for tritium, and these results are pre-
sented in Table 44.

SLAC’s permit allows the discharge of low concentrations of radioac-
tive contamtiants in wastewater in compliance with federd md state
discharge titations. The permit cdb for a certified quarterly waste-
water discharge report which compares radioactivity discharged to
regulatory tiitations. Data for radioactive wastewater discharges to ‘“
the sanitary sewer are provided in Section 5.2 of this report. No dis-
charge bitations were exceeded in CY95.

4.3 Resource Conservation and Recovery Act (RCRA)

RCRA, enacted in 1976, provides “cradle-t&grave” authority to control hazardous wastes
from their generation to their ultimate disposal. ~s is accomphhed through a system of
transportation manifests, record keeptig, permitting, monitoring, and reporting.

Management of hazardous waste at SLAC is performed by the Waste Management (WM)
Department. SLAC is a generator of hazardous waste, but is not permitted to treat hazard-
ous waste or store it for longer than 90 days. The San Mateo Couty Department of Health
Services (County) is the agency responsible for inspecting SLAC as a generator of hazard-
ous waste for compliance with federd, state, and local hazardous waste laws and regula-
tions. SLAC was last inspected by tie County in December 1992.

SLAC utizes a self-developed, site-specific computerized hazardous waste tracking sys-
tem ~TS). Hazardous waste containers are tracked from the time they are issued to the
generator to eventual disposal off-site. The WTS is being expanded in CY96 to include
new data fields which WU generate hformation for the Biennial, Supertid hendments
and Reauthorization Act (SW) Title III, and Toxic Substances Control Act (TSCA) PCB
annual reports.

-.

2 A small portion of SLAC’s domestic wastewater is carried off-site via the sanitary sewer on the south side of the
facility. The amount of wastewater is considered by the POTW to be trivial, and is not routinely monitored.
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Hazardous waste generated from operations throughout the site are accumulated in
Waste Accumulation Areas (WAAS). Each WAA is managed by a Hazardous Waste and
Material Coordinator (HWMC), who is provided training and written guidelines on the
proper management of WAAS. Training includes spfl response preparedness, waste mini-
mization, SLAC’s ~S, and required “refresher” generator training.

Table 4-2 Standards for Metal Finishing Operations
Wastewater Discharge Permit No. WB 92041 5-P

Monitoring Location: Pre-treatment effluent at clarifier outfall,
Uncombined with other waste streams

Constituent
Allowable
Maximum

Monitoring Frequency Sample Type

Oil and greasea 100 mg/1 nab Grab

pH (rninimum-maximum)c 6.0-12.5 Quarterly Grab

Cadmium 0.69 mg/1 Quarterlyd Composite

Chromium (total) 2.77 mg/1 Quarterlyd Composite

Copper. 3.38 mg/1 Quarterlyd Composite

Lead 0.69 mg/1 Quarterlyd Composite

Nickel 3.98 mg/1 Quarterlyd Composite

Silver 0.43 mg/1 Quarterlyd Composite -.

Zinc 2.61 mg/1 Quarterlyd Composite

Cyanide (total)e 1.2 mg/1 Quarterlyd Grab

: Toxic organicsf 2.13 mg/1 Semi-amuald (None
Specified)

a

b
c
d
e

f

Oil and grease of mineral or petroleum origin.
Not analyzed for that parameter.
pH of pre-treatment effluent continuously monitored by industrial discharger.
Sampling and analysis by SBSA and SLAC.
Cyanide samples were collected at the Plating Shop pre-treatment tank uncombined with other waste
streams.
Compliance with toxic organics hrnit is based on all compounds detected by EPA Analytical Methods
601/602.

-.
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1995 Site Environmental Report 4: Environmental Program Itiormation

Table 4-41995 Tritium Results of FMS and RWTP .

SAMPLING STATION SAMPLE DATES

1/18/95 5/16/95 8/10/95 10/26/95

FMS (pCi/1) <500 <500 <500 C500
, , t ,

R~P (pCi/1) <500 <500 C500 <5m 1

Table 4-5 Sanitary Sewer Standards
Wastewater Discharge Permit No. WB 92041 5-F

Monitoring Location: Flow Meter Station adjacent to Sand Hill Road

Constituent Limitation Units
Monitoring
Frequency

Sample Type

Oil and greasea 100 mg/1 Quarterly Grab

pH (Minimum-Maximum) 6.0-12.5 pH Quarterly Grab

Arsenic 0.058 lbs/day None NAb

Cadmium 0.020 lbs/day Quarterly Composite

Chromium(total) 0.10 lbs/day Quarterlyc Composite

Copper 0.79 lbs/day Quarterlyc Composite

Lead 0.12 lbs/day Quarterlyc Composite

Mercury 0.001 lbs/day None NAb

- Nickel 0.37 lbs/day Quarterlyc Composite

Silver 0.070 lbs/day Quarterlyc Composite

Zinc 0.68 lbs/day Quarterlyc Composite

Cyanide (total) 0.035 lbs/day None NAb

Polycyclic Aromatic Hydrmarbons 0.12 lbs/day None NAb
—

Methylene Chloride 0.041 lbs/day None NAb

Chloroform 0.017 lbs/day None NAb

PercMoroethylene 0.017 lbs/day None ~Ab

Be~ene 0.0012 lbs/day None NAb

Carbon Tetrachloride 0.00058 lbs/day None NAb

Carbon Disulfide 0.0046 lbs/day None N*b

Phenols 1.5 mg/1 None NAb

a Oti md grease of mkeral or petrolew ofi@.
b Not Applicable
c Split samples were collected by both SLAC md SBSA.

-.
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Table 4-6 SBSA Results of Sanitary Sewer Discharges from Sand Hill Road Flow Meter Station

Sample Dates

Permit
10/25/95 Discharge

Limits
1/1 7/95 5/1 5/95 8/9/95

44,878 43,279

8.1 8.2

+

Result
(m@l)

(lb/d)

<0.007 0.0026 +

Result
(m~l)

(lb/d)

<0.007 0.0025

Result
(m#l)

(lb/d) lb/d

<0.007 0.0022 0.02

Lead I <0.08 I 0.0215 0.08 I 0.0299 <0.05 I 0.018 <0.05 I 0.0159 I 0.12 I

*

Zhc I 0.3240 I 0.0871 0.3060 ] 0.1145 0.1770 I 0.0639 0.3860 I 0.1224 / 0.68 I

Table 4-7 SLAC Results of Sanitary Sewer Discharges from Sand Hill Road Flow Meter Station —.

Sample Dates

1/18/95
Permit

10/25/95 Discharge
Limits

5/1 5/95 8/9/95

Flow (gpd) I naa I naa I naa I naa I 69,577 I
pH naa naa naa naa 6.0-12.5

Result- -
(lb/d)

Result
(lb/d)

Result
(lb/d)

Result
(m@l) (m#l) (m@l) (m#l)

(lb/d) lb/d

Cadmim 0.0017 0.0005 0.0021 0.0008 0.0018 0.0007 0.0290 0.0092 0.02

Chromium 0.016 0.0044 0.011 0.0041 0.022 0.008 0.00160.0005 0.1

Copper 0.12 0.0333 0.18 0.0675 0.17 0.06140.30000.0952 0.79

bad 0.00960.0027 0.017 0.00640.00920.00330.05600.0178 0.12

Nickel 0.04 0.0111 <0.10 0.0375 0.008 0.00290.05400.0171 0.37

Salver 0.00270.00070.01100.00410.02100.00760.01800.0057 0.07

Zkc 0.27 0.0749 0.27 0.1012 0.17 0.06140.49000.1555 0.68

a Not analyzed for that parmeter.
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4.3.1 Waste Minimization

4.3.1.1 Site-Wide Program Planning and Development

SLAC has been implementing its waste m~zation program on
schedule in accordance with its waste minimization plans. SLAChas
two wasteminimizationplans.me waspreparedto complywith
Ctiomia’s HazardousWasteSourceReductionandManagement
ReviewAct (SenateBiU-14).Thisplanwasreviewedfor theSeptem-
ber1995reportingperiodandrevisedin accordancewiti Cahfomia
re@ations.

The second plan was prepared to comply with the waste minimiza-
tion and po~ution p~vention reqtiements of the Department of
Wergy (~E) and EPA. This plan was revised as of November 1994
and is betig implemented.

SLAC is continuing to develop its capabtity to track hazardous waste
for the EPA Hazardous Waste Biennial Report by incorporating pro-
cess or source identification codes into the database of a SLAC com-
puterized WTS. The WTS was successfully developed to assist in the
preparation of the 1995 CaMomia Hazardous Waste Source Reduc-
tion and Management Review Plan and Report by a~owing hazard-
ous waste information to be sorted and categorized by CaMomia’s
hazardous waste identication code, waste quantity, and SLAC’s var-
io-ushazardous waste generators by department.

hplementation of waste minimization and poUution prevention is a
SLAC line responsibfity. Some of the highlights of SLAC implemen-
tation of waste minimization and po~ution prevention measures are —”
discussed below.

4.3.1.2 Employee Awarenes~aining Measures

h-site training programs were developed and presented to employ-
ees to instruct them on how to minimize waste and to increase their
awareness of the importance of the Waste Mtiimization and PoUu-
tion Prevention Program. The fo~owing tratiing was developed
and for provided to SLAC personnel during CY95:

1. For personnel who handled hazardous material md hazard-
ous waste as part of their job:

● Provided a 3-1/2 hour class, “htroduction to Hazardous
Waste and Materiab Management”.

● Distributed the SLAC Hamrdous Matetils Management
Handbook.

● Developed a program and schedule to provide this train-
hg to new employees. To date, 505 employees have
received this introductory trahkg class.

2. For personnel who were scheduled for refresher training

● Developed a course for hazardous waste and materials
management, as required by RCRA.-.
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3. For HWMCS

● Developed and provided advmced HWMC trtig.

● Completed a Waste Minimization and Pollution Preven-
tion trainbg session on measures for reducing hazardous
waste in February 1995.

● Estabhshed a quarterly serninar/workhop for HWMCS
to discuss comon problems and concerns and to pr~
vide training on specific topics selected by the HWMCS

4. For WM and Environrnentd Protection and Restoration
(EPR) Departments:

● Presented training sessions k March and April 1995 on
Waste ~ . ation/PoUution Prevention Plmkg h
Hazardous Waste.

5. For SLAC’s Operational Safety Committee:

● Presented the Waste Minimization/PoUution Prevention
hierarchy and the SLAC program on October 4,1995.

6. For site personnel:

● Completed and distributed the Environment, Safety, and
Health (ES&H) Manual Chapter on Waste Minimization/
PoUution Prevention.

● Provided numerous presentations and site-wide guid-
ance to increase SLAC employee awareness and to
update DOE on SLAC’s Waste Mfization and Po~u- -.
tion Prevention Program.

● Prepared a SLAC newsletter article on dtematives to
ozone-depleting substmces.

● Updated the information posted in the five information
centers around SLAC. These centers provide information
to employees on recyckg and pollution prevention for
home use.

Additional measures to hcrease employee awareness are planned
— durhg CY96.

4.3.1.3 Waste Minimization and Pollution Prevention
ActivitieWmplementation

Toaddress the replacement of ODSS, SLAC set up an inter-depart-
mental committee and has held biweeuy meetings since February
1993. The meetings address the replacement of ODSS in vapor
decreasing operations used for special cleaning needs in SLAC’s
high~nergy physics equipment.

Of particular concern is equipment used in SLAC’s ultra vacuum ser-
vice and h high-voltage, high-power applications. h December 1993,
committee members from the SLAC Mechanical Fabrication Depart-
ment (MFD) and Physical Electronics Laboratory (PEL) Department

- tested and identified some potential dtemative solvents.
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A statusreport was prepared in March 1994 to identify potential
alternatives based on initial testing and technology review.

One alternative is the replacement of m e~sting vapor degreaser sys-
tem that uses 1,1,1-TCA with an advanced vapor degreaser system.
This replacement system is a closed-system (a near-zero emissions,
vapor degreaser system) that uses an alternative solvent (non-ozone
depleting) such as perchloroe~yene. The closed-system vapor
degreaser has been procured and is due for detivery in CY96.

Whfle perchloroethylene has an increased health hazard over TCA,
the use of perchloroethylene in the advanced vapor degreaser is
expected to be safe and not increase the threat of worker exposure.
Because of the stringent and diverse cleaning needs for ultra high
vacuum applications, the closed-system vapor degreaser was
wlected as an alternative over other cleaning options, such as aque-
ous-phase cleaning. Aqueous cleaning is not considered feasible for
meettig au of SLAC’s cleaning apphcations due to development cost
and space and water usage hitations.

A second alternative is a petroleum-based combustible (low-vapor
pressure) solvent to be used in less stringent cleaning applications.
This solvent is currently in use k apphcations associated with the
cleaning of vacuum pump system cold traps used by the Stanford
Synchrotron Radiation Laboratory (SSRL) and inMFD machfig
operations.

SLAC’s Plant Engineerhg Department (PED) and MFD have
obtained funding for Waste Minimiz ation/ Pollution Prevention
projects through DOE Waste Management capital tids.

The projects include:

● Metak Recovery System ($53,000).

● Deionized Water Recyclkg ($139,000).

● Storm Water Processing/Recycling ($80,000).

● Storm Waterhventory ($70,000).

AU of these projects, except for the Stem Water hventory project,—
began in %ptember 1995 and k CY96 are progressing at the design or
construction phases. Bids are being finalized for the Storm Water
hventory project.

k Aprfl 1995, a contractor reviewed SLAC’s CY95 hazardous waste
quantities, handling methods, and tracking practices. The contractor
ako interviewed personnel in tiose departments that are generating
si~cant quantities of hazardous waste. Various waste reduction
oppotiities have been identified. A find report identifying these
opportiities is planned for May 1996.

SLAC’s W Department implemented waste minimization and rec-
lamation activities with other departments. Such activities included:

● kvestigating the recycle potential of akahe batteries.-.
● Reclaiming empty freon cylinders (14 cubic yards).
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● Sendkg out old equipment for reclamation (such as cati-
ode ray tubes, and steel process tanks).

me PEP-II Division is currently engaged in modifying the old PEP
facihty for reuse in the SLAC B Factory Project. ~ey had on hand
approximately 1,000 tons (200 block) of concrete magnet support
blocks that had been used h the old PEP facfity in CY95.

PEP-II sent appro-ately 120 of the concrete support blocks to the
Medo Park Fire Department md National Rescue Facfity for re-use.
me other concrete blocks were re-used on site for construction of
retaking w*, -d some m-construction of PEP kteraction Regions
(IRs).

By identifying potential reuses for tiese blocks for both in-house and
outsid~user projects, PEP-II was able to divert fiese blocks from
landfifl disposal as waste.

4.3.1.4 Waste MinimizationReporting
SLAC’sWasteMinimization Coordinatorattends birnontiy meet-
ings on waste minimization and po~ution prevention along witi
WasteMinimization Coordinatorsfrom otier DOE facilities and
DOE/OAK.

me WasteMinimization Coordinatorshave been working with rep-
resentatives of DOE Headquarters (Officeof Energy Research) and
the DOE/OAK (Office of Environmental Restoration and Waste Man-
agement), to promote the implementation of waste minimization and
po~ution prevention, in accordance with DOE Order 5400.1 and See-
retary of Energy Notice SEN 37-92.

—.

Results of these efforts included:

● me 1994 DOE hud Waste Reduction Report (Novem-
ber 1995).

● me plan and report for Cafifoda’s Hazardous Waste
Source Reduction and Management Review Act (due in
September 1995).

● Presentation of the status of SLAC’s Waste Minimization
— and Pollution Prevention Program to:

● DOE on March 28,1995 at DOE/OAK.

● A joint DOE Waste Mtiimization/Poflution Preven-
tion Workshop under Energy Research, Environment-
al Restoration/Waste Management, and Defense
Programs, on October 25,1995.

me trends in sanitary waste generation from 1990 through 1995 are
shown in Figures 4-2 and 4-3. Because of the PEP-II project, sanitary
waste generation was higher than in previous years. However, recy-
ctig of the concrete blocks discussed earher, as we~ as recychg of
paper and cardboard, diversion of garden wastes, and recyckg of
scrap metab are expected to result in a percent recycltig that wi~ far

- exceed previous years. me one-time recyckg of concrete blocks wi~
cause SLAC to exceed the 50 percent level in recycling for 1995.
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Figure 4-4 shows the trends in the generation of hazardous waste for
three major categories: operational, Toxic Substances Control Act
(TSCA), and remediation. Operational hazardous waste include those
generated to support facility operations and matitenance and that
are relatively routine compared witi the non-periodic generation of
TSCA and remediation wastes. The reduction in operational hazard-
ous waste is shown in Figure 4-5.

SLAC showed a reduction in operational huardous waste from 1992
through 1995 relative to the 1990 basetie year. Reductions were
achieved through a combination of programmatic measures and
through reduced equipment fabrication and construction activity.

To comply with Executive Order 12873 (Affirmative Procurement),
SLAC has prepared a Standards Catalogue which identifies products
with recycle content, particularly paper products. The ES&H Manual
chapter on Waste Minimization and PoUution Prevention encourages
personnel to purchase such products.

4.4 Toxic Substances Control Ad (TSCA)

SLAC has some equipment filled with oil or other dielectric fluids which contak PCBS.
PCBS, their use, and their disposal are regulated by TSCA. TSCA includes provisions in
the Regulation for phasing out of PCBS and other chemicak that pose a risk to health or the
environment. The EPA is responsible for assuring that facfities are in comp~ance with
TSCA. The State of California further regulates PCBS as a non-RCW Hazardous Waste.
No EPA inspections regarding TSCA were conducted at SLAC during CY95.

SLAC conthued to make significant progress in reducing its inventory of PCBS in CY95. “ -
This was achieved through the disposal of numerous PCB capacitors (large and sma~), as
well as other PCB-containing equipment.

Transformers were ako retr~flushed to reduce PCB concentrations to Ieveb which
a~owed reclassification to lower categories. This eliminated the three remaining PCB
transformers (greater than 500 ppm) from SLAC’s PCB inventory. Of six transformers
retro-flushed, four have been reclassified as non-PCB equipment. One is going through
final tests to be reclassified as non-PCB equipment, and the last was reclassified as PCB-
contaminated.

—

Of the transformers currently h use at SLAC, there are 14 PCB-containhg transformers
and no PCB transformers. SLAC is planning to remove, or retrotil and reclassify the
rematig PCB+ontaminated transformers over the next few years.

Other activities and actions completed or initiated at SLAC in CY95 included:

● Prepared 1994 PCB Annual Report.

. Completed PCB Transformer @arterly kpection Reports, per TSCA.

. Updated md vahdated the PCB /TSCA transformer and capacitor tiventories.

-.
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4.5 The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) “Supetiund”

4.5.1 Environmental Restoration

ME Order MOO.1provides standards and guidance and estabhhes requirements
for environmental protection programs, kcluding the preparation of this annual
report. More specifica~y, as stated in ~E Order WOO.4,it is the policy of WE to
respond to releases of hazardous substances h accordance witi the provisions of
CERCLA, as amended, including the National ~ and Hazardous Substances Pol-
lution Contingency Plan(abbreviatedastie NCP)andPresidentialExecutive
Order12580.TheNCPaddressesbothremovalandremedid actions,performed
asappropriateto reduceadverseimpactson pubfichealthandtheenvironment
fromreleases,regardlessof whetier or not thefacflityishted on tie National
PrioritiesList(NPL).

k CY91,SLACbeganto developacomprehensiveEnvironmentalRestoration
Program(ERP).Theprogramdekeates how SLACwtiladdressenvironmental
conttiation problemsfromdiscoveryandcharacterizationtiough remedia-
tion and long-term monitorkg or mahtenance, if required. SLAC’s restoration
approach is as fo~ows:

1. Identify sites with actual or potential contamination (involving sod,
groundwater, surface water, and/or air).

2. Prioritize contaminated sites based on site complexity, nature of contamin-
ation, associated risks, remainkg data needs, and projected remedy.

3. Perform a consolidated Remedial kvestigation/Feasibfity Study (~/FS)
beginning with the highest-priority sites.

SLAC is continukg to develop procedures for these restoration activities. b par-
.

titular, hterirn Removal Actions (IRAs), which are deltieated in the NCP, are
being performed at those sites sufficiently characterized to provide a basis for
addressing the contamination present in soil. IRA activities are discussed in more
detafl below. Contaminated groundwater sites are discussed in Section 6.0.

4.5.1.1 Program Development

Whfle not required to do so, SLAC has been fo~owing CERCLA pro-
cedures in the development of its ERP. However, SLAC is not a

-—- Superfmd site and thus is not included on we NPL. Section 120 of
CERCLA delegates regulatory authority from the federal EPA to the
state level for SLAC and other non-NPL facfities. For SLAC, the lead
agency is CaMomia’s RWQCB. SLAC is under an RWQCB order for
cleanup of the Former Undergromd Storage Tank (FUST) site (see
Section 6.2.1).

Several program documents guide the SLAC Em. Among these are
the N/FS Work Plan, which describes tie approach md schedule for
investigation and clean-up of contaminated sites. The Work Plan
describes how SLAC WWconduct its remedial activities in compli-
ance witi applicable CERCLA requirements. Two other site-wide
program documents are required for the Em. They are the Quali~
Assurance Project Plan andStandard Operating Procedures which are

- described in the Work Plan.
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A budget baseke for the ERP was submitted to ~E and approved
in CY94. As changes k the program occur, the baseke is modified
through the change control process to reflect tie program.

CERCLAsetsa clearlydefinedpathfor perfofig investigations
andotherremedialactivitiesandcsdkfor pubhcinvolvementduring
theentireprocess.

Despitebeingdelegatedto stateauthorityasanon-NPLfacfiity,
SLACendeavorstobe proactivein fo~owingkey aspectsof CER-
CLA,asevidencedby theCornmtity RelationsPlanissuedinCY93.

SLAC personnel contiued to be actively involved in various pubfic
participation activities throughout CY95. k particular, the Compre-
hensive Resource Management and Planning (CM) process was
used to estabkh a watershed management @oup for San Francis-
quito Creek.

Stanford University hosted the kickoff meeting in late CY93 and has
contiued to support the objectives of the CRMP throughout CY95.
SLAC personnel attended the mon~y meetings of the Steering Com-
mittee and the Natural Resources Task Force and participated in vari-
ous developing programs.

4.5.1.2 Site Classfimtion

Sites with chernicds of concern in groundwater or sofl fdl into two
categories. he category comprises sites that require additiond field
sampkg for adequate characterization and wtil be addressed by an
N/FS. Four groundwater sites and two or three soil sites fit into this _

category. Work done at groundwater sites is described in Section 6,
Groundwater Protection. No work was done on the soil sites in this
category in CY95.

The other category comprises sites that are sufficiently characterized
and can be remediated as IWS. These activities are detieated in the
NCP. IRAs represented the primary remedid activities conducted at
SLAC in CY95. IRA work in CY95 is described below.

4.5.1.3 hterim Removal Actions CRAS)
—

h CY95, an M was completed at the IR-6 off-site drahage channel
to remediate contamination resulting from historical use of PCB-con-
taining transformers. b addition, the storm drab catch basins which
convey contaminated sediments to tie IR-6 off-site drainage chmel
were *O cleaned out. This work is described below. h addition, the
following find reports for CY94 IRA work were submitted to DE
and/or the San Mateo County Department of Health Services:

● Interim Removal Action (IRA) for the 3.0 Megawatt Power
Suflly Area.

● IRA Rqort for Substations 502,510, and 009.

● IRA R~ort for the IR-8 Power SuWly Area.
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4.5.1.4 IR-6 Off-site Drainage Channel Remediation

h CY91, SLAC confirmed the presence of PCB-contamination in an
on-site storm drain channel in an area of the facfity known as R%.
Concerns over potential off-site migration of contamination led to a
remedial investigation (N), which was initiated in CY91 to define the
vertical and horizontal extent of conttiation.

The draft H report, entitled Site Charactetiution and Baseline Risk
Assessment, lR-6DR-8 Drainage Ditches Site, Januay 1992, indicated the
presence of PCBS throughout the drainage ditch, with detectable lev-
ek of PCBS found as deep as five feet below grade.

A section of the contaminated IR+ channel extends beyond SLAC’s
site boundary into an adjacent area, abo owned by Stanford Univer-
sity but formerly leased to a private party. To prevent unauthorized
access to the contaminated area, the affected three-acre parcel was
fenced off and removed from tie lease agreement with the adjacent
leaseholder.

Since contamination was confirmed h the storm drain system near
the SLAC boundary, two additiond studies have been performed to
determine whether contamination exists furfier upstream in the (on-
site) storm drain system, and whether it has migrated downstream
tito Sm Francisquito Creek. h the latter study, sofl and sediments
from various points along an approtiately 2.5-mfle stretch of San
Francisquito Creek were sampled and analyzed for a variety of
constituents. The results showed no detectable PCBS in the creek —.
between SearsviUe Lake (which is upstream of SLAC) and the conflu-
ence with Los Trances Creek (downstream of SLAC).

Results of this investigation were presented in a report entitled
Assessment of San Francisquito Creek, which was approved and distrib-
uted in CY94. Sampling md analyses were also performed for the
storm-drak catch basins upstream of the contarnhated areas. These
results revealed PCB and lead contamination in the sediments of
many catch basins on-site. Additional study of the catch basins was
performed in late CY94 to better characterize the situation. Samples—
were co~ected from 109 of the 240 catch basins on-site, and sediment
volume was determined for each conttient.

k CY95, further characterizationof the IR-6 dratiage channel and the
catch basins was performed to guide the removal action md to define
waste disposal options. me IR-6 Drainage Chnnel: Engineering Evalua-
tion and Cost Amlysis (EECA) was prepared to establish clean-up
standards based on a risk analysis to human healti and the environ-
ment, and to guide the removal action. The RWKB and the San
Mateo County Department of Health Services reviewed tie EECA
and provided oversight of the ensuing removal action. Detailed spec-
ifications were prepared for bid proposfi to make sure that adequate
environment, healti, and safety precautions were taken.

-- k the summerofCY95, SLAC removed au sediment from 282 catch
basins on-site. h addition, about 262 cubic yards of contaminated
sediment were removed from the IR-6 dratiage ch-el and trans-
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ported to a TSCA-approved Treatment, Storage, and Disposal Facility
(TSDF) Imdfill in Kettleman City, Catifomia. The channel was
restored to provide an optimal habitat for plants and tiab in sur-
rounding areas. A report summarizing this work was completed k
CY96. h June 1996, fie RWKB accepted the removal action as com-
plete. A report summarizing this work was completed in CY96 and
the RWKB accepted the removal action as complete in June 1996.

4.5.2 The Superfund Amendments and Reauthorization Act (SARA)

SARA TitleIII,ako known as tie Emergency Planning and Comrntity Right-to
Know Act (EPCRA) is primartiy directed toward developing an inventory of the
information needed to compfle tie various reports required by EPCRA. These
reports ako address the implementation requirements for statutes in the State of
CaMornia (the La FoUette and Waters BNs).

SLAC must prepare a Hazardous Materials Business Plan (HMBP) which detafis
the response in the event of a release of hazardous material. This plan must desig-
nate an emergency coordinator, describe the first response and several leveb of
escalation, de~eate the means by which au mandated notification w~ be made
to the local authority (LA) and local fire department, and describe the facilities
evaluation, containment, and clean up capability.

Under section 312 of EPCRA, SLAC must provide to the LA and the local fire
department, on an annual basis, an mual kventory of hazardous substances
that are present in quantities greater than 55 ga~ons, 500 pounds, or 200 cu. ft. The
LA requires a report to be ffled for each individual hazardous substance.

A form must be fled out for all hazardous material and waste meeting the crite-
ria. This form has approximately twenty items of information which hclude
physical characteristics of the substance, storage medium, quantities, days
present, usage rate, and more.

Executive Order #12M3 has committed SLAC to comply with the ~ reporting
requirements under Section 313 of the EPCRA. SLAC, in accordance with DOE
guidance, complied with EPCRA Section 313 in CY95.

4.6 National Environmental Policy Act (NEPA)

NEPA provides a three-level mechanism to ensure that all environmental impacts and
alternahves-to performing a proposed project are considered before it is carried out. me
aspects that must be considered when scoping and preparhg documentation for a pr~
posed project ticlude archaeological sites, wetlands, floodplains, sensitive species, and
critical habitats. If any extraordinary circumstances are identified during project scoping,
a range of options for the project must be developed and the impacts of those options
evaluated.

SLAC forrnatied its NEPA program in CY92. AHproject or action proposak are reviewed
to determine if NEPA documentation is required. If NEPA documentation is required, the
project or action is entered into a database and tracked. The resultig draft NEPA docu-
ment is reviewed by specified SLAC staff for concurrence, and is forwarded to the DOE
Site Office for review and approval.

The three typss of.NEPA documentation, in order of increasing complexity, are Categori-
cal Exclusions (CM), Environmental Assessments (EAs), and Environmental kpact State-
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ments (EISS). h CY95, SLAC submitted 18 C% for General Plant Projects (GPPs),
Accelerator tiprovement Projects, and Capital Equipment Projects.

4.7 Assessments

SLAC’s assessments during CY95 are described in Section 3.14.

4.8 Permits

The fo~owing ht of permits were held by SLAC in CY95:

●

●

●

●

●

Ctiomia Regional Water Quafity Control Board

San Francisco Bay Region

NPDES Permit CAO028398, Order 90498.

Waste Discharge Order 85-88 (for groundwater conttiation around former
leaking underground storage tank); in 1993, SLAC fled a request with the
RWQCB to rescind this permit.

Expiration date: July 18,1995.

West Bay Sanitary District and South Bayside System Authority

Wastewater Discharge Permit No. WB920415-P

Wastewater Discharge Permit No. WB920415-F

Expiration date: April 14,1997

Bay Area Air Quality Management District (BAAQMD)

Plant No. 556,32 listed sources (found in Table 4-1).

Environmental Protection Agency

Hazardous Waste Generator EPA ID No. CA8890016126

SLAC has filed an NOI to comply with the fo~owing permit:

● CaMomia Regional Water Quality Control Board

San Francisco Bay Region

SLAC Permit Identification Number: 241 S 002417

California General hdustrid Storm Water Permit

(m amended on September 17, 1992)

Expiration date: November 19,1996

-.

Page 422 SLAC Report 486 September 3,1996



199S Site Environmental Report 4: Environmental Program Itiormation

/

z
, Y$

#
/ ,-“.

# ,., ,’

0,’,..“”

-.

Figure 4-1 Sanitary Sewer Sampling Locations
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Figure 4-2 Sanitary Waste Disposal and Recycled Material Trends, 1990-1995
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Fi~ure 4-3 Material Divefied from Landfill. 1990 to 1995
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Figure 4-4 Hazardous Waste Generation Trends, 1988 to 1995
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Figure 4-5 Operational Hazardous Waste Redudions Using 1993 as a Baseline
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5
Environmental Radiological

Program Information

5.1 Airborne Monitoring

Airborne radionuchdes are produced in the air volume surrounding major electron beam
absorbers such as beam dumps, cotiators, and targets. The degree of activation is
dependent upon the beam power absorbed and tie composition of the parent elements.
The composition of air is well bown, consisting of nitrogen, oxygen, md trace quantities
of carbon dioxide and argon. kduced radioactivity produced at high energies is com-
posed of short-tived radionucfides, such as oxygen-15 and carbon-n, with ha~-fives of 2
minutes and 20 minutes, respectively. Nitrogen-13, with a ha~-life of 10 minutes, is dso
produced, but in much lower concentrations. As a consequence of water cookg and con-
crete shielding, both containing large quantities of hydrogen, the thermal neutron reaction
with stable argon produces argon-41, which has a haU-life of 1.8 hours.

There was no uncontro~ed venting of the accelerator housing w~e the accelerator was -
operating in calendar year 1995 (CY95). This was accelerator operations pohcy due to the
desire to maintain therrnti stabflity. There was one beam loss area at the Stanford Linear
Accelerator Center (SLAC) that was not enclosed, so emissions due to diffusion occurred.
This situation was accounted for in Appendix B.

me accelerator, the Positron-Electron Project (PEP), Stanford Positron Electron Asymmetr-
ic Ring (SPEAR), and experimental areas were desi~ed to transport (not absorb) high
energy electrons and positrons. Radioactive gas concentrations were therefore not pro
duced in measurable qumtities. The Beam Switchyard (BSY), Positron Source (PS), Beam
Dump-East~BDE), and electron/positron (e-/e+) beam dumps in the Final Focus System
(FFS) represent the only portions of SLAC designed to absorb high energy particles and
are the ordy sources of detectable gaseous radioactive emissiom. These areas are not
vented continuously. ~ey can be vented in emergencies and at the end of each experi-
mental cycle.

The Derived Concentration Guides (DCGS) for airborne radioactivity appear in Depart-
ment of Energy (DOE) Order 5400.5, “Requirementsfor Mdtition Protection for the Public”.
They were derived from dose standards which require that no individual in the general
population be exposed to greater than 100 mrem (1.0 mSv) in one year. For this report, the
term dose equivalent, in units of rem or Sievert (Sv), wi~ simply be called dose.

Airborne radioactivity produced as the result of SLAC operations in CY95 was short-
fived, that is,_thehtif-tivesranged from 2.1 minutes to 1.8 hours and was h gaseous (not
particulate) form. The chief radionuclides k SLAC produced airborne radioactivity are
fisted in Table 5-1.
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5.2

Table 5-1 Radioactive Gases Released to Atmosphem

Radionuclide Half-Life DCG [pCi/cm3]a’b

150 2.1minutes 1.7x10-9

13N 9.9 minutes 1.7 x 10-9

llC 20.5 minutes 1.7 x 10-9

I 41Ar I 1.8 hours I 1.7 x 10-g

a ~Ci= 3.7 x 104Bq.
b Calcdated from DOE Order 5400.5, assuming total submer-

sion by dividing the averaged KG by 10. See Appendix A.

Since SLAC did not routinely release airborne radioactivity whale the beam was on md
required a waiting period before tufig on the fans (if at di); typica~y the only signifi-
cant radionuclide released was argon-41 due to its longer ha~-life. This would not be the
case for a factiity such as BDE which has a direct pathway to the atmosphere. By far the
greater proportion of exposure an individud may receive under any circumstances from
the radionuclides bted in Table 5-1 is from whole-body immersion.

The Environmentrd Protection Agency (EPA) requires compliance with National Emission
Standards for Hazardous Air Pollutants (NESHAPS) (40CFR61) as documented in an
annual radionucfide air emissions report, SLAC’s report, see Appendix B, for CY95 pro-
vided calculations and modeling of air emissions. Emissions were derived by calculating
the saturation activity for oxygen-15, carbon-n, nitrogen-13, md argon~l, and then

—.

releasing the radionuchdes while applytig an appropriate decay period.

It was conservatively assumed tiat these releases occurred at the end of each experiment-
al cycle, that is, whenever the machine was shut down for repair or maintenance,
whether or not any ventkg was performed. For the single facfity that was not totaUy
enclosed, a diffusion mechanism was conservatively estimated to determine releases that
occurred continuously during beam operations.

The compliance report was generated using the required computer program, EPA,
CAP8&PC,Version 1.0. The results (9.12x 104 mrem or 9.12 x 10%mSv) show that the
annual effective dose equivalent (EDE) was less than l% of the NESHAPS stmdard, that
is, 1.0 mrem (0.01 mSv) in CY95. Note that the NESHAPS standard, 10.0 mrem (0.1 mSv),
is 1070of the DOE KG’s effective dose equivalent to a member of the public, which is 100
mrem (1.0 mSv).

Wastewater Monitoring

Wastewater containing sma~ quantities of radioactivity within regulatory hits was peri-
odically discharged to the sanitary sewers from the site. The only possible sources of fiq-
uid radioactive effluents were from low conductivity water (LCW) coohg systems k the
BSY and certain other areas of the accelerator housing. h the event of leak from these
systems, water was collected in statiess steel lined sumps sized to contain the entire
water volumS. Along the Nystron Gallery there are a series of poly tti which are used
to coUect LCW fro-mthe alcoves of the ga~ery.
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The greatest source of induced radioactivity was where the electron/positron beam was
absorbed. Since water is composed of hydrogen and oxygen, the only radionucfides pro
duced were the short-~ved oxygen-15 and carbon-n, beryUum-7 @df-fife of 54 d), md
longer-fived tritiurn (haU-fife of 12.3 y). Other radionuclides which could potentia~y be h
the water systems would come from activated corrosion products.

The corrosion products were typica~y gamma emitters. Oxygen-15 and carbon-n are too
short-tived to present an environmental problem in water. BeryUium-7 and tie corrosion
products were removed from tie LCW by the resin beds required to maintain the electri-
cal conductivity of the water at a low level. Therefore, tritium was the most significant
radioactive element present in the water that was of environmental importance in CY95.
Tritiurn emits a soft beta and is detected prirntiy tiough liquid scin~ation analysis.

AUwater potentially containtig radioactivity was collected into several holding tanks at
various points along fie accelerator in order to control and keep track of tritium quantities
prior to release to the sanitary sewer. Water in these holding tanks was dis~arged hto the
sanitary sewer ordy after radioanalysis had been completed. Radioandysis records of the
wastewater discharged for each quarter of CY95 are given in Table 5-2.

Table 5-2 Radioanalysis Results for Wastewater Discharged During CY95

Date Released Quantity [gala] Radioactivity [mCib]

First Quarter 125,130 9.79

Second Quarter 70,025 0.04

ThirdQuarter 60,541 0.55

Fourth Quarter 52,191 0.42

Total: 307,887 10.80C

a 1 gal = 3.8 liter
b 1 mCi = 3.7 x 107Bq.
c This total is 0.2270 of the yearly limit

The concentration of radioactivity released was less than the DCG specified by DOE
Order 5400.5, “Requirements for fidtition Protection for the Public”.

SLAC is dso bound by the provisions in a contract for service with the West Bay Sanitary
District (WBSD) (Permit No. WB860915-FNS) and State regulations (Ctifomia Code of
Regulations, Title 17, Section 3028~ which hited SLAC to a maximum of 5,000 mCi (that
is, 5 Ci, or 1.85 x 1011Bq) of tritium and 1,000 mCi (1 Ci or 3.7 x 1010Bq) of au other radio-
nuctides to be discharged to the sanitary sewer each calendar year.

5.3 Peripheral Monitoring Stations (PMSS)

Seven PMSS designed to provide conthuously recorded data from radiation detectors
located near SLAC’s boundaries have been installed as direct radiation monitors. Their
positions are shown h Appendix D, Figure D-1.

-.

—.

September 3,1996 SLAC Report 486 Page 5-3



5: Environmental Radiological Program information 1995 Site Environmental Report

During CY95, every station was actively operated for large parts of the year. h CY95, 325
operatig days of data were accumulated. AU PMS data herein reflects activity on those
operating days.

The response of each station is recorded in the VW history buffer located h the Main
Control Center ~CC). Each ctiendar quarter, a plot of tie average dose rate for each 24
hour period was generated together with the maximum dose rates from neutron and
high+nergy photon radiation for that quarter. Each station recorded both accelerator and
natural background radiation sources. The natural backgromd radiation leveb were
known stice we had been measuring this source for more than twenty years.

Historically tie measured annual dose to the general population coming from accelerator
operations was tiost entirely from fast neutrons and was charactertied as skyshine from
SLAC’s research area. During CY95, there were some sma~ neutron and photon (gamma
and/or x-ray) peaks recorded by tiese PMSS. Estimates of accumdated neutron and pho-
ton doses associated with the peaks seen from these PMSS (325 operating days) were less
than 3 mrem (0.03 mSv), on the average.

Radiation information was obtatied using GM tibes for the high energy photon compo-
nent and polyethylene moderated BF3 neutron detectors for the particle component. The
resultant sensitivities were such that a cobalt-60 source yieldkg a gamma dose equivalent
rate of 1 rnrem/h (0.01 mSv/h) would be recorded as 104counts per minute (CPM) on the
GM tube channel and a neutron source yieldin a neutron dose equivalent rate of 1

%mrem/h (0.01 mSv/h) would be recorded as 10 CPM on the BF3 channel. AHsignals are
fed into CAMAC inputs for signal acquisition and buffering by the MCC VW computer
system. Since August 1990, all data has been retained in a pemment history record.

Based on a qualitative and qumtitative assessment of operating periods for the PMSS dur- —-
ing CY95, the work being performed for the experimental program, and thermolumines-
cent dosirneter (TLD) results, it was estimated that the actual exposure to the closest
member of the general pubfic was about 2.2 mrem (0.022 mSv) for CY95. See Appendix A
for the analytical model used for evaluating potential dose to the closest member of the
general pubhc. Tables 5-3 and 5-4 provide the measured dose equivalents wd the sum-
mary effective dose equivalents for CY95.

The data from the PMSS were used for a qualitative check on the TLD radiation monitor-
ing stations. Quantitatively, the data was not used to determine the dose to the general
public+but only as an order of magnitude check against the TLDs. During CY95, issues
regarding the locations of the stations and tie design of the housings of the PMSS raised
questions about the validity of the data. Redesign of tie PMSS was completed during
CY95. Data from the PMSS are now beheved to be more vafid with regards to the known
sources of direct radiation md maybe used more extensively in the future.

-.
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Table 5-3 CY95 Annual Penetrating Radiation Dose Measured by PMSsa

PMS No.
Net Photon Dose Net Neutron Dose

(mremb) (mremb)
,

1 2.55 0.133

2 2.18 0.108

3 2.73 0.168

I 4 I 1.78 I 0.076 I
I 5 I 2.10 I 0.001 I
I 6 I 2.51 I 0.256 I

7 Not Avaflablec Not Available c

a Datafor 278 operatingdaysordy
b 1 rem= 0.01 Sv.
c Sourcecodenotyet developedfor PMS7.

Table 5-4 Summary of Annual Effective Dose Equivalent
Due to 1995 Laboratory Operations

Maximum Dose
Maximum Dose Maximum Dose

to General to General
Colle~ive Dose

to General
Publica’ b Publica’ b

to Population
Publica’ b (direct

(airborne (airborne + direct
within 80 km of

radiation only)
radiation)

SLACb
radiation)

Dose 2.2 mrem 0.00W rnrem 2.2 mrem 4.26 person-rem

DOE Radiation 100 mrem 10 mrem 100 rnrem —

Protection Stan-
dard -——

Percentage of 2.270 <170 2.270 —

Radiation Protec-
tion Standard

Backgromd 100 mrem 200 rnrem 300 mrem 1.47 x 106 person-
rem

Percentage of 2.270 <170 0.7~o Neghgible
Backgromd

a This is the dose to the maximally exposed member of the general public. It assumes that the hypothetical
individual is at the closest Iwation to the facility continuously, 24 hours/day, 365 days/year.

b 100 mrem = lpSv and 1 person-rem = 0.01 person-Sv.

-.

—.
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5.4 Passive Thermoluminescent Dosimeter (TLD) Monitoring Program

To supplement the PMSS for photon and neutron extemd dose-monitoring, SLAC has
developed an environmental TLD monitoring program. Landauer, a National Voluntary
Laboratory Accreditation Program (NVLAP) certified dosimetry service, was contracted
to provide SLAC with quarterly TLDs. The LDR-X9 aluminum oxide TLD was designed
to measure low-level photon radiation with a mtium detection level of 0.1 mrem (0.001
mSv). The LDR-19 TLD is used for monitoring neutron radiation with a minimum detec-
tion level of 10 mrem (0.1 msv). Both of these TLD systems were in use throughout CY95.

The environmental measurements using TLDs are summarized in Appendix D. The

results show fiat there was fairly good agreement between the PMSS and TLDs. TLD

results indicated fiat one site boundary location with the highest accumulated dose-

equivalent in CY95 reported 23 rnrem (0.23 mSv).

The CY94 TLD data showed the need for additional shielding of potential radiation
sources from the Uystron ga~ery. New shieldtig installations were completed in CY95
during the extended accelerator mahtenance down period. Survey results of the effective-
ness of the new shielding showed photon dose reduction factors ranging from 2 to 4.

me TLD data for CY95 were used to evaluate the radiation dose from direct radiation to
the maximdy exposed member of the general public and the co~ective dose to the gen-
eral pubfic withh 80 km of SLAC. See Appendix D for data.

5.5 Radiological Media Sampling Program

Media sampkg was tiited to water (the major pathway for radionucfide release to the
environment). The low source terms proportionate to ~E’s DCGS have identified only
this route as a likely pathway for any potential off-site population exposure. Limited soti

-.

sampkg in past years has not revealed detectable levels of human-made radionuclides.
h future years, a planned characterization of the site through media analysis wi~ be done
to estabkh the naturally occurring radionuchdes on site and the background levels seen
at different areas to serve as basehe values for future reference. Verification of no signifi-
cant levels of human-made radionuchdes by laboratory radioanalyticd methods WU be
done at the same time. Future monitoring wfl be part of the radiological Environmental
Survetilance Program which is being developed under SLAC’s Radiological Environmen-
tal Monitoring Plan.

— —

-.
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Groundwater Protection

The Stanford LinearAccelerator Center’s (SLAC’s) Groundwater Protection Management Pro-
gram (GPMP) was developed in accordance with Department of Energy (DOE) Order 5400.1.The
GPMP provides comprehensive guidance to the groundwater program includtig planning, inte-
gration, ad coordination of au supporting activities.Documents such as tie Remedial Investiga-
tion~easibility Study (RIPS) Wor+lan, a Sampling and Analysis Plan and associated Standard
Operating Procedures, and a Quality Assurance Project Plan support monitortig and investigation
activities.

The M/FS work for groundwater is part of the Environmental Restoration Program (ERP) for
investigation and remediation of contaminated sofl and gromdwater at SLAC and is discussed
below and eartier in this report (see Section 4.5.1, “Environmental Restoration”).

The Annual Well Inspection and Maintenance Manml guides inspection of we~s to protect the integ-

rity of the monitoring weus. h calendar year 1995 (CY95), groundwater monitoring data was col-

lected in February, March, and July. Agreement was reached with the Regional Water Quafity

Control Board (RWQCB) to begin monitoring for selected wek on a semester basis be@ing in -
July of 1995.

6.1 Groundwater Characterization Monitoring Network

6.1.1

6.1.2

CY95 Summary of Results and Issues

OveraU, of the tiited number of wells sampled in CY95, tie results of SLAC
monitoring for organic contaminants in groundwater in CY95 were very similar
to the results from CY94. Work has begun in CY96 on putting in more we~s
around the areas of known contamination to define the lateral and vertical extent
of mntarnination. Thus, except for selected welb around the Former Under-
ground Storage Tank (FUST) area, the etiting wek were not sampled in CY95.

The weh in areas with no contamination wi~ be sampled on a 12 to 18 month
basis tiess contaminants are discovered. If Wis happens, samples wi~ be taken
more frequently to determine whether an investigation is appropriate.

Background

DOE Order 5400.1 requires that facfities charactertie the groundwater at their site
in order to determine and document the effects that the facfities have had on
groundwater quality. The groundwater monitoring network includes 21 we~s
which provide environmental surveillance of groundwater conditions as
required. The we~s define general groundwater conditions at the SLAC factiity.
SLAC’s groundwater monitoring network dso checks groundwater at four dis-
tinctiites-with known groundwater contatiation.
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Three of the wek wew constructed at SLAC during initial construction andare
stNin use (weUsEXW-2, EXW-3, andEXW+). WeUEXW+ is abo referred to as

Wefl 24 which should be distinguished from W-24. -

SLACbeganacharacterizationprogramin 1990andksta~ed tengroundwater
monitoringwe~s(W-21 through W-30). The weh are in the major areas of the
facifity that historically or presently store, handle, or use chemicab which may
pose a tireat to groundwater quafity. They are used to monitor general ground-
water quafity. Eight groundwater monitortig weh were instafled for character-
ization studies at the site of the FUST.

Figure 6-1 shows the SLAC setting, includhg the boundaries, topography, md
San Francisquito Creek, which runs par~el to the souti and east end of the site
before it turns towards San Francisco Bay. Locations of the twenty~ne weh are at
the eastern end of the facfity as shown on Figure 6-2.

The weh are on the sarnpkg schedule described in tie Quarterly Samplingand
Analysis Plan. Samples may be analyzed for one or more of the foflowtig: volatfie
organics, total petroleum hydrocarbons (TPHs), met~, polycNorinated biphe-
nyk (PCBS), total dissolved sofids (~S), and general minerab. Volatie organics
have been detected at leveb of concern at SLAC.

Appendix E lists positive results of analyses for volatie organics performed since
1991. The samples collected from EXW~ and W-30 have been historicdy ana-
lyzed for gross beta particle activity and for tritiurn. Those results are tiso pro-
vided in Appendix E. Welb W-21 through W-30 and EXW-2, 3, and 4 were not
scheduled to be sampled in CY95 but WWbe sampled in CY96 along with the new
wells that will be installed to define tie extent of volatie orgmic contaminants in
groundwater as described below. -—
Table 6-1 summarizes the twenty-one welh in the monitoring network by the
number of wefls, area of the facifity, and the purpose of the well. The purpose of
the we~ maybe either contaminant plume monitoring or environmental surveil-
lance ticluding general background monitoring. No we~s were insta~ed or aban-
doned at SLAC in CY95. As noted in Table 6-1, the four areas with groundwater
contamination were:

● The Former Hazardous Waste Storage Yard (FHWSY).

. The Former Underground Storage Tank (FUST).
-—— ● The area of MW-24.

● The Plating Shop.

-.
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Table 6-1 Purpose and Location of Monitoring Wells

Area of Site

MW-24

Plating Shop

Research Yard

End Station A

Master Substation 8;
Salvage Yard

HWSYC

End Station B

Qher (remote area)

Number of Active Wells

Groundwater Contaminated
Plume Monitoring

8 welk

1 well

1 well

3 wells

a

b

c

Former Undergromd Storage Tak
Former Hazardous Waste Storage Yard
Hazardous Waste Storage Yard

3 wells I

1 well I

1 well

I

1 well I

The locations with groundwater contamination are shown in Figure 62. The main
orgtic contaminant h all of these areas is tricNoroethene (TCE) and its break-
down products. TCE was historically used at SLAC as a cleaning solvent. TCE is
no longer in general use at SLAC. It is used in very small quantities in a few
research laboratories. The four contaminated groundwater sites are discussed in
detad ti the next section.

6.2 Groundwater Site Descriptions and Results

6.2.1 _ Former Underground Storage Tank (FUST)

6.2.1.1 Background

A groundwater monitoring network consisting of eight welb is
located in proximity to SLAC’s Plant Maintenance buildhg in the
northwestern portion of the facfity (see Figure 6-3). The weh (MW-1
through MW-7 and EW-1) are being used to monitor the migration of
chemical constituents associated with a FUST, which contained
organic solvents during the period of 1967 to 1978. A pressure test
performed on the FUST in 1983 indicated a leak and the tank and
accessible contarntiated soti was removed irt December 1983.

The Cahfornia RW~B requires that SLAC monitor selected weh at
the FUST site on a quarterly basis (RWQCB Waste Discharge Order

-. 85-88). k CY95 SLAC reached agreement with the RWQCB to begin
monitoring selected weh on a semester basis beginning in July 1995.
Since 1987, the samples have been analyzed for volatile organics (EPA
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Methods 8010/8020) by an analytical laboratory certified by the Cali-
fornia Department of Health Services. A summary of the organic
chemical analyses since installation of the weh is presented h
Appendix E.

6.2.1.2 CY95 Results and ksues

As indicated in the July 1995 groundwater elevation contour maps
(Figure 6-5), We groundwater flow direction was genera~y to the
east. This area is near a groundwater saddle where gradients have
gener~y been to We northeast and southeast over the last few years.

From CY91 to CY92, concentrations of volatie organic compounds

(V~s) decreased at the source (we~ EW-1) and increased in welb

MW-5 through MW-7. ~ese changes hdicated that the contaminant

plume was migrating away from the source and towards tiese we~,

h CY92, although the contaminants spread concentrically from the

~ST, the greatest increase in concentration occurred in weU MW-5.

This suggested that, during CY92, the plume primarfly migrated
towards tie east. This coincided with the dotiant groundwater
flow direction. k CY93, the concentrations of organic contaminmts
were sirndar to CY92 levek. The upward trend h contaminant con-
centrations at the outer part of the plume and the downward trend in
contaminant concentrations at the source did not continue. h CY94,
h-e concentrations of organic contaminants were stiar to CY93 lev-
eb, except for a shght increase in concentrations in Welb MW-6 and 7,
located near the source. h CY95 the concentrations of organic con-
taminants were similar to CY94 levek.

No organic compounds were consistently detected in the outer we~s
MW-1 through MW-3, nor h well MW4, which tests groundwater
generfly deeper than groundwater being tested h the other wells.

6.2.2 Former Hazardous Waste Storage Yard (FHWSY)

6.2.2,1 Background

The FHWSY was in use from approximately 1965 to 1982. During clo-
sure of the yard, PCBS were found in sha~ow soib. As a result, sev-

-—— erd inches of topsofl were removed. Monitoring well MW-25, shown
in Figure 6-4, was installed in this area in 1990. A soil-gas survey was
conducted in 1992 at the site to dekeate the source-area and extent of
groundwater contamination. However, the survey was tetiated
early because the substrate had low permeability, which severely
restricted air-flow through the probe. The source of VWS in ground-
water has not been defined, but may not be limited to the FHWSY.

6.2.2.2 CY95 Results and ksues

Groundwater flow as measured in July, 1995 was to the east, as
shown on Figure 6-4. Groundwater from this well was not sampled in
CY95. Constituents of concern at the FHWSY were detected in
groundwater at levek as high as 100 parts per bflion (ppb) of 1,1-
dichloroethane (DCA), 50 ppb of 1,1-dicNoroethene (DCE), and 2.4--
ppb of Trichloroethene (TCE) h CY94, as shown on the tables in
Appendix E. Concentrations of these constituents have remained in a
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generdy simflar range since monitorkg began. The source and
extent of this plume have not been defined. Thus, this site wtil be fur-
ther investigated and, if necessary, mmediated. M/FS work w~
begin in CY96.

6.2.3 Plating Shop

6.2.3.1 Background

h 1990, three monitoring wefls, MW-21, MW-22, and MW-23, were
ksta~ed downgradient of the Plating Shop, as shown in Figure 6-5.
Results of a sofl-gas survey were of tiited value because of the low
permeability of the sediments. However, the results did suggest that
the plume did not originate upgradient of the Plating Shop.

6.2.3.2 CY95 Results and hsues

Groundwater flow has been consistently to the southeast, as shown in
Figure 6-5. Groundwater from these welk was not sampled in CY95.
Contarninats at the Plating Shop have been detected at leveb as high
as 1,200 ppb of TCE and 350 ppb of 1,1-DCE as shown on the tables in
Appendix E. Concentrations of contaminants have genera~y
remained in a constant range since monitoring began. The extent of
this plume has not been defined. This site wfl be further investigated
under W/FS work that wi~ begin in CY96.

6.2.4 Monitoring Well 24 (MW-24)

6.2.4.1 Background

MW-24 was insta~ed in 1990 at the site of a former leaking diesel
—.

pump. Contaminated soil was removed md the well was tistalled to
monitor for the possible presence of diesel fuel. However, diesel fuel
has never been detected in this well.

6.2.4.2 CY95 Results and hsues

The location of MW-24 and groundwater flow direction are shown in
Figure 6-5, which also shows the location of the we~s around the Plat-
ing Shop area. Groundwater consistently flows to the southeast. The

-.— concentration of TCE and 1,1 DCE have risen from a few ppb in Janu-
ary 1993 to around a hundred ppb in subsequent quarterly samples.
SLAC has made the decision to hclude this site in the M/FS work
that wfl begti in CY96.

6.3 Quality Assurance

As discussed in the 1992 Annual Site Environmental Report, a quafity assurance (QA)
review of sampkg and analysis procedures identified laboratory and sampkg errors in
metals and gross alpha and beta results. During CY93, SLAC wrote and implemented pro-
cedures which resulted in consistent results for analyzed constituents. These reports were
updated in CY95. As described in the Quali& Assurance Project Plan and the Sfandard Oper-
ating Procedures, SLAC conducts a quality data vahdation review for au data co~ected.

Due to previms sampling tid laboratory analysis inconsistencies, results shown in
Appendix E for metals and gross alpha and beta for aUof the weh prior to March 1993 are
suspect.
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6.4 Groundwater Prote~ion Management Program

The GPMP, as required by DOE Order 5400.1, provides the ove~afl framework for SLAC’s
groundwater program. Major documents to support the program include:

1. Remedial InvestigationFeasibility Study (RIFS) Wor@lan.

2. Sampling and Analysis Phn.

3. Standard Operating Procedures.

4. Qwlity Assurance Project Plan.

5. Field Sampling Plan.

6. Annual Well Inspection and Maintenance Manual.

The components of the GPMP include the fo~owing

6.4.1 Documentation of the Groundwater Regime with Respect to Quantity and Quality

The groundwater regime at the SLAC site and nearby off-site areas has been com-
prehensively documented h the SLAC Hydrogeologic Review completed in CY94.
This report compiled data and sumrnarbed results of the numerous geologic,
hydrogeologic, and hydrogeochemical investigations that have taken place at or
near SLAC for various reasons:

● Water resources studies.

● Research.

. Geotechnical studies used to site the structures being built at SLAC.

● Environmental md monitoring purposes.

The report developed a conceptual model of the groundwater regime at SLAC.Of
particularinteresttostudiesofcontaminanttransportwas the fact that the major _.
bedrock unit underlying SLAC conveyed groundwater prirnartiy by fracture flow.
Based on numerous tests k exploratory borings and welb, the hydraufic conduc-
tivity of this bedrock was much less than the range of hydraulic conductivity gen-
erally accepted as representtig natural aquifer material.

6.4.2 Design and Implementation of a Groundwater Monitoring Program to Support
Resource Management and Regulatory Compliance

This part of the GPMP identifies all DOE requirements and regulations apphcable
to groundwater protection and provides the framework for the groundwater

- motitotig program to:

c Demonstrate complimce.

. Provide data and reporting requirements for the early detection of
groundwater contamination.

● Provide data for decisions concerning groundwater resource manage-
ment.

Two documents, the Quali& Assurance Project Phn andStandard Operating Proce-
dures, provide guidance for the quarterly groundwater monitoring program and
ensure that data co~ected is of acceptable and comparable quality. These plans
follow the applicable Environmental Protection Agency (EPA), Comprehensive
Environmental Response, Compensation, and Liabfity Act (CERCLA), and DOE
guidance documents referenced in the specific plans.
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6.4.3

6.4.4

6.4.5

Management Program for Groundwater Protection and Remediation, as Related to
SDWA, RCRA, and CERCLA Requirements

The components of We management program for gro~dwater protection and
remediation include:

1. SLAC personnel-management respomibdities.

2. Prioritization of site groundwater investigation studies.

3. Management of kown groundwater contamination sites.

4. Guidekes for management of tivestigation of potential or hewn
sources of groundwater contamination.

Several d~urnents were prepared in 1993 under the guidance of Ms section of
the GPMP and are diwussed further in Section 6.4.6. A Bmeficial Use Assessment,
which included a well survey of the area around SLAC, provided information on
possible beneficial uses of groundwater at SLAC, as outhed in the Calfornia
Regional Water Quality Control Board Basin Plan. This report concluded that
groundwater at SLAC has a very high ~S content and a very low rate of flow,
and is not suitable for most potential beneficial uses.

Figure 6-8 shows the SLAC facifity with respect to the laation of the nearest
downgradient drintig water we~s which are shown as we~s 46 and 26. Each of
these wells supports one residence. Wells 11 md 12 provide dr~g water to
Stanford University. The groundwater at SLAC has a distinctly different signature
thm the groundwater in these web. SLAC’s groundwater generdy exceeds ~S
concentrations of 3,000 mfligrams per liter and has been measured as high as
10,000 mi~grarns per titer.

Summary and Identification of Potentially Contaminated Areas

SLAC’S 1992 report entitled identification and Summay of Potentially Contamimted
.

Sites provides a summary of areas that maybe contaminated by hazardous sub-
stances. hformation for the report was co~ected from a variety of sources includ-
ing spi~ reports, aerial photographs, operations records, reports on previous
investigations, and titerviews with SLAC personnel throughout the facility.

Strategies for Controlling Sources of Contaminants

Strategies for contaminant source control involve measures to control hewn soil
or groundwater contamination, and procedures to address practices that may
contribute to groundwater contamination. h addition, the Storm Water PoUution
Prevention Plan (SWPPP) and the Sp~ Prevention, Control, and Countermeasure
Plan (SPCCP) discuss best management practices (BMPs) for preventing contami-
nation at the SLAC facifity. Environment, Safety, and Health (ES&H) Manual
chapters on Secondary Containment and Ofl-Mled Equipment Management Pro-
gram wfl address practices for preventing contamination from reaching soil or
groundwater when completed in CY96.

To reduce the threat of groundwater contamination further, SLAC has estabbhed
a Waste Minimiz ation Program md a PoUution Prevention Awareness Program as
required under DE Orders 5400.1 and 5820.2A. These programs have promoted
source control through the reduction of hazardous material usage md hazardous
waste generation. This was accompkhed by encouraging environmentally-con-
scious engineerkg ad by increasing employee awareness.

-.
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6.4.6 CERCLA and DOE Required Remedial Action Program

An ~/FS Workplan addressed sofl and groundwater contamhation at SLAC.
This was part of a CERCLA program required by DOE “Order5400.4. Associated
dmuments included a Sampling and Amlysis Pbn andassociated SfandaYdOperat-
ing Procedures, Quali& Assurance Project Pkn, and Field Sampling Pkn. These docu-
ments provided overall guidmce for tie remedid action program.

6.5 EXW-4 Tritium Results

Results for tritium analyses for CY94 groundwater monitortig h We~ EXW4 were simi-
lar to previous years’ results as shown h Table E-19. @arterly results with concentrations
of less tian 10,000 pCi/1 are one ha~ to one third of the CaMomia state drinking water
mafium concentration level (MCL) of 20,000 pCi/1. However, this water is not usable as
drinking water due to a very high TDS content, and is not used for any purpose at SLAC.
Concentrations have varied about this concentration amount since the 1960s.

Wefl EXW4 is located in the area of Beam Dump East (’BDE). The most probable source of
tritiurn in tie groundwater is low-level activation due to beam particle penetration in the
area. The lack of tritiurn in other cross-gradient to down-gradient monitoring welb sug-
gests that this groundwater does not commingle with other groundwater.

Since the concentrations have consistently been between 6,000 and 10,000 pCi/1 since Jan-
uary 1993, no samples were analyzed in CY95. However, EXW+ wi~ be monitored in
CY96, and wdl continue to be monitored on a 12 to 18 month s~edule thereafter in order
to determine any long-term trends h tritium concentration. If a trend of increashg tritium
concentration is noted, then an investigation will ensue.

—.

-——

-.
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Figure 6-1 Site Topographic Setting
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Figure 6-2-Location of Groundwater Monitoring Well Network and
Areas with Groundwater Contamination

—-
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“——.

Figure 6-4- location and Groundwater Elevation Contour Map of the
Former Hazardous Waste Storage Yard, July 1995

—.
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I

Figure 6-5 loc~ion and Groundwater Elevation Contour Map of the
Former Hazardous Waste Storage Yard, July 1995

-.
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Quality Assurance

me Stanford Linear Accelerator Center’s (SLAC’s) site-wide Quality Assurance (QA) Progrm has
been crafted to meet the requirements of Department of Energy (DOE) Order 5700.6C. me QA
Program is described ti the SLAC Institutional Quality Assurance Program Plan (SLAC-I-770-
OA17M401). ~s document was approved by the DOE in May 1993. me plan defines tie roles,
responsibilities, and authorities for implementation of the ten criteria from DOE Order 5700.6C.

me Safety, Health, and Assurance (SHA) Department is tivolved h the qualification process for
environmenta~y sensitive services, including off-site analytical laboratories. SHA is responsible
for auditing the tie QA and environment, safety, and health (ES&H) programs; maintatig the
SLAC Institutional Quality Assurance Program Plan; andprovidtig direction for implementation of
the ten criteria from 5700.6C.

me QA Program includes qualification of laboratories that provide mdytical services, verifica-
tion of certification to perform andyticd work, and review of Environmental Protection Agency
(EPA) performance test results. Ako included in tiis review is adequacy of the intemd quafity
control (QC) practices, record keeping, chain of custody, and the analytical laboratory QA pro-

—.

gram as a whole.

Laboratory performmce testing is perfomed as outtied h the latest revision of the Environmental
bboyatory Pe~ormance PYogram (SLAC-I-770-2A17C408).

me fo~owing procedures and pohcies that support the QA Program for environmental monitor-
ing activities have been developed:

Document # Title

QC~30-O&-00-RO tidioactive WateY Sampling\Analysis Audit PYocedure
SLAC-I-770-0A19C-001 Oversight Procedure
SLAC-I-770-2A19C-004 Non-&diolog.cal Sampling Audit Procedure
SLAC-I-770-0A16Z-001 Establishing Data Quality Objectives

me Environmental Restoration Program (ERP) wfll use the Quality Assurance Project Plan for the
Remedial Investigation and Feasibility Study for sofl and groundwater contamination investigations.
me Q~lity Assurance Project Plan for the groundwater monitoring program and the associated
Data Management Plan are used for the quarterly groundwater monitoring program. ~ese docu-
ments have all the components required of Quality Assurance Project Plans accordhg to EPA, Com-
prehensive Environmental Response, Compensation, md Liabifity Act (CERCLA), and DOE
guidance documents. ~s includes definhg required laboratory md field QA/QC procedures
md corrective actiong, as we~ as data validation and mporttig.
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A Model for Potential
Dose Assessment

According to Department of Energy (DOE) Orders, an assessment of whole-body dose equivalent
(h person-rem) to the general population near SLAC is required where appropriate. For this
report, the term dose equivalent simply wfl be ca~ed dose. SLAC’s dose to the maximally
exposed member of the general pubfic due to accelerator operations was conservatively estimated
to be 2.2 rnrem (0.022 mSv) in CY95 from penetrating radiation. me 2.2 rnrem (0.022 mSv) value is
approximately 0.7~oof the total natural background dose and is 2.2% of the dose bit for mem-
bers of the general population, that is, 100 mrem (1 mSv) per year (DOE Order 5400.5).

mere are three major pathways leading to human exposure from human-made ionizing radiation

. Airborne fidioactivity.

● Food Chain Radioactivity.

● Direct Exposure to Penetrating Radiation.

Ofthesethreemajor pathways, only direct exposure to penetrating radiation is of any measurable
significance from SLAC operations.me sourcesofthisexposurearefromneutronsresultigfrom
theabsorptionofhigh-energyelectrons,fromphotonsfromMystronoperations,and/orfromthe
experimentalareaswhereenergeticparticlesarecreated,someofwhichmay escapefromthe
heavdyshieldedenclosures.

h order to make an accurate and reafistic assessment of radiation exposure to the public at low
doses, it is necessary tiat exposure from the natural radiological environment be kown, that is,
background radiation. ~is is true because the instruments used respond to natural radiation
sources as we~ as human-made sources, and the portion due to natural radiation must be sub-
tracted from the total measurement. me population exposure assessments appearing in this
report are in au cases overstatements, due to tie conservative modehg assumptions used com-
pared to the likely actual impact; hence, the resulting values are representative of an upper hit of
the possible range.

~fle the annual radiation dose from accelerator operations at the site boundary has genera~y

been measurable, it has always amounted to less than 10% of the total annual individual dose

from natird background radiation. According to an Environmental Protection Agency (EPA)

report, the average dose from cosmic, terrestrial, and ktemal radiation (not including radon) in

CaMomia is 125 mrem (1.25 mSv). For purposes of comparison, we have rounded this number

down to 100 mrem (1 mSv).
-.

Another quantity of interest is the population dose in units of person-rem (person-cSv). ~is is
simply the product of average individual dose and the total population exposed. For example, if
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1,000 people are exposed to an average annual background dose of 0.1 rem (1 mSv), then the pop-
ulation dose is 0.1 x 1,000 or 100 person-rem (1 person-Sievert) from natural backgromd radiation.
fie annual variation of exposure to natural background radiation maybe ~ 20Y0,largely caused
by differences in naturally occurring urmium, thorium, and potassium present in the ground and
k bufldtig materird where people hve and work.

Most of the high energy accelerator laboratories have made measurements to determine the char-
acteristic attenuation of radiation fields from their factities. ~ese measurements are unique to
each facitity because of design differences, types of machines, and surrounding topography. We
have chosen a conservative formula for calculating the dose at distances other thm the point of
measurement. Lindenbaum gave a method for evaluating skyshine which was later verified by
Ladu using Monte Carlo techniques. Lindenbaum approximated the fa~off by (e-Rjk )/R where R
is distance in meters from the source and k = 250 m. ~ equation fits the SLAC data fairly well,
and is the one used to predict doses beyond our measuring statiom (see Figure A-l). It is Nely
that the methods used and reported in this document could overestimate the true population dose
by at least an additional factor of two.

h CY95, the doses to the pubfic were dominated by photon radiation from either the Uystrons or
the accelerator with neutron doses bekg insignificant. me model used for evaluating the dose to
We general~ubhc was as fo~ows:

A. Maximally-Exposed Member of the General Pubfic:

1.

2.

3.

4.

5.

6.

7—.

8.

9.

10.

Determined the closest locations of the general public to the facflity.

Evaluated the ~ermoluminescent Dosirneter (~D) data closest to
tiese locations. —.

Deterrnhed the source of the radiation as seen by the ~D station.

Extrapolated the photon dose from the source to the general pubhc
ustig a conservative he source geometry (1/R relationship), if the
source was Nystron radiation. h locations where the tie source
geometry may not have been accurate, it was conservative.

Extrapolated the neutron dose or photon dose from accelerator
radiation using the Lindenbaum approximation.

Evaluated ~D data to determine the highest dose locations.

Determined the location of the general pubhc closest to these ~D
locations.

Extrapolated the photon dose from the source to the general pubtic
using a conservative line source geometry (1/R relationship), if the
source was Uystron radiation. k locations where the he source
geometry may not have been accurate, it was conservative.

Extrapolated the neutron dose or photon dose from accelerator
radiation using tie Lindenbaum approximation.

Reported the highest dose to any member of the general pubhc as the
m~xirna~y expo=ed individual. -

.

B. Collective Dose to the General Pubtic:

1. Estabhshed a population grid out to 80 ti from the facility.

~. -Determined the highest site boundary ~D dose.

3. Appfied this dose conservatively to the whole facifity.
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4. Apptied this dose to the population grid ustig a he source geometry
(1/R relationship) out to 500 meters of the facihty and a point source
geometry (1/R2relationship) from 501 meters to 80,000 meters.

5. Extrapolated the neutron dose using the Lindenbaum approxtiation.

6. Summed au the population doses from the grid.

me population demographics in the vicinity of SLAC, that is, within an 80 b radius, include
a titure of commercial and residential dwefigs. Based on the data from the 1990 census,
tie poptiation estimate in this area is about 4,917,443 residents. Based on the ~D results, the
m-urn dose at the SLAC site boundary was about 23 mrem in CY95. Using this maximum
dose value, it was estimated that the collective dose to the population witiin 80 h of SLAC
was about 4.26 person-rem (0.0426 person-Sv).

-–

—

-.
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Figure A-1. Measurement made along a line be~een End Station A and the site boundary.
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B.1

Radionuclide Air Emissions
Annual Report

Facility Information

Stanford Ltiear Accelerator Center (SLAC) was in full compliance in calendar year 1995
(CY95) with the requirements set fofi in 40 CFR Part 61 Subpart H.

B.1.l Site Description

SLAC is a national facfiity operated by Stanford University under contract with the U.S.
Department of Wergy (~E). It is located on the San Francisco peninsula, about ha~way
between San Francisco and San Jose, CaMomia. The site area is a belt of low, robg foot-
hfi, lying between tie alluvial plak bordering the San Francisco Bay on the east and the
Santa Cruz Mountains on the west.

The whole accelerator site varies in elevation from 53 to 114 meters (175 to 375 feet) above
sea level, whereas the alluvial plain to the east around the Bay ties less thm 46 meters (150
feet) above sea level. The mountains to the west rise abruptly to 610 meters (2,000 feet).
The SLAC site occupies 170 hectares (420 acres) of land. The site is located h an unincor-
porated portion of San Mateo County. It is bordered on the north by Sand Hfil Road and -
on the south by San Francisquito Creek.

The SLAC staff is roug~y 1,400 employees, temporary staff, and visiting scientists. The
climate in the SLAC area is Mediterranean. Winters are cool (sometimes it rains) and sum-
mers are mostly warm and dry.

The populated area around SLAC is a mix of office, school, university, condominiums,
apartments, single family housing, and pasture. SLAC is mainly surrounded by 5 commu-
nities: Atherton town, West Menlo Park, Woodside town, Portola VaUeytown, and Stan-
ford. Population distribution and housing data from the 1990 census for these five
communities are shown in Table B-1 below:

Table B-1 Demographic Dab

Geographic Area
Population Pop. Density Housing Land Area
[persons] [persons/sq. mile] [units] [sq. mile]

Atherton town 7,163 1,463.32 2,518 4.895

West Meflo Park 3,959 7,086.19 1,701 0.559

Portola Valley town 4,194 458.02 1,675 9.157
Woodside town 5,035 428.88 1,892 11.740

Stanford - - 18,097 6,569.14 4,770 2.755
Total 38,M8 NA 12,556 29.106
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B.1 .2

SLAC is a component of the U.S. high energy physics program. The laboratory uses a 3.2
km (2 mfle) long electron accelerator to produce and accelerate both electrons and
positrons for basic particle physics research.

The facilities at SLAC are used to maintti the accelerator, to design and construct new
detector systems, and to support resear~ in accelerator technology.

Source Description

Radioactive material is inevitably produced by the operation of the accelerator. Durtig tie
acceleration process some electrons strike accelerator components and induce radioactiv-
ity in the material. h addition, some high-energy particles titeract with air molecules pro
ducing relatively short-lived radionucfides such as 150, 13N, llC, md 41Ar.These
radioactive gases are normafly produced k areas where tie beam strikes beam he com-
ponents @cam loss). Them were eight potential beam loss areas identified at SLAC for
CY95 where the saturation radioactivity is produced:

●

●

●

●

●

●

●

●

Accelerator Housing (L~AC).

Positron Source.

Stanford Linear Collider (SLC) Beam Dumps.

Beam Switchyard (BSY).

SLC Damping Rings.

Stanford Synchrotron Radiation Laboratory (SSRL) Booster hjector.

Final Focus Test Beam (FFTB).

End Station A (ESA).

The saturation radioactivity is defined to be the equdibrium radioactivity level inside
—.

these areas when the accelerator is running. Calculations of saturation activity in each of
these eight beam loss areas are conservatively based on the specific beam power loss and
the area geometry (that is, air path length, air volume, and other factors).

Potential release points from these areas are either from the access openings (that is,
entrance doors, mmways) or from the forced air ventilation ducts. AHthe access opefigs
are closed and adtiistratively secured durtig beam operation; therefore, potential
releases occur only after tumhg off the beam.

For As LOWAS R~onably Atievable (ALARA) considerations, SLAC’s radiological con-
trol poficies recommend that the time between turning the beam off and venting (or mak-
ing entry) should beat least one hour during normal operations. This one hour venting/
entry delay is long enough for the dominant radionuclide (150) to decay through several
hti-lives. k CY95, the typical entry delays varied for the different beam loss areas.

The calculated source terms h each area for CY95 were conservatively based on the num-
ber of times that the machine was shut down for repair or maintenance in CY95, and were
independent of whether or not venting was carried out. These calculated source terms are
presented in Tables B-2 through B-9. h addition, the “number of releases/year” was con-
servatively estimated for many systems. The decay time for the produced radioactive
gases prior to release varied for the different beam loss areas. Detafled descriptions of the
beam loss areas and their associated radionuclide concentrations are dkussed below.

--
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B.1 .2.1 Accelerator Housing

The accelerator, or L~ear Accelerator (L~AC), is enclosed in a 3.2 km (2 retie)
long housing. The housing is located 7.6 meters (25 fe~) below ground. Access to
the houshg is through 76.2 cm (30 inch) diameter shafts every 100.5 meters (330
feet). These shafts (release points) are *O used as intake and exhaust shafts for
the accelerator houskg.

Before machine operation, the housing is searched and locked. There is a solid
cover across each manway shaft which is interlmked with the accelerator. The
cover must be in place for machine operation; consequently, the housing is not
vented when the accelerator is in operation. There are no releases from these
points when the machine is on. Nter the machine is turned off, that is, no beams
are being produced, the housing can be vented.

The radioactive gas concentration is very low in the accelerator housing because
there is very httle beam loss, as determined by the level of activation in the accel-
erator structure. It is conservatively assumed that the saturation activities in this
area are similar to those in one of tie SLC Beam kp areas.

Table B-2 Accelerator Housing Activity

Saturation
Number of Typical Activity

Radionuclide _Releasesper Decay Time Released
Percent of

Activity (Ci)
Year (rein) (Ci/y)

Contribution

0-15 1.OE-01 25 60 3.18E-09 o.oo%

N-13 2.OE-02 25 60 7.69E-03 6.60%
—.

C-n 3.0E42 25 60 9.6~-02 82.95y0

Ar41 1.5E-03 25 60 1.22E-02 10.45~0

Total: 1.5E-01 1.17E-01 100.00%

* 1 Ci = 3.7 x 1010 Bq

B.1.2.2

After theelectron beam leaves the accelerator,it is guided to an areawhere itmay
interactwith a stationarytargetor be directed to co~de with a beam of positrons.
The distance from this faci~ty to the nearestreceptor (receptor defined as a mem-
ber of the general pubfic) is about 305 meters (1,000 feet).

Positron Source

The positron source is located in an area separated from the accelerator housing
by a thick concrete shield. The beam is deflected out of tie accelerator into the
positron target. The electron beam produces electron/positron pairs in the target.
me positrons are separated and transported back to the beginning of the accelera-
tor. The air activation associated with the operation of the positron target has been
evaluated with respect to the saturation activities. The saturation activities of
potential radioactive gases k this area are kted in Table B-3.

--
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Table B-3 Positron Soume Activity

Saturation
Number of Typical Activity

Isotope Releases per Decay Time Released
Percent of

A~ivity (Ci)
Year (rein) (Ci/y)

Contribution

0-15 1.4E+O0 8 240 2.93E-35 0.00%

N-13 3.0E41 8 240 1.34E47 0.0170

C-n 3,0E41 8 240 6.64E44 27.09%

Ar41 2.0E42 8 240 1.79E43 72.90%

Total: 2.OE+OO 2.45E43 100.00%

* 1 Ci = 3.7x 1010 Bq

The positron source has a separate efiaust fan (release point). The positron
sour;e is not vented during rna&ine operation. The dis;ance to the-nearest recep-
tor is about 640 meters (2,100 feet).

B.1 .2.3 Beam Dumps

SLAC is operating a matie called the SLAC Linear CoUider (SLC). The SLC is
the upgraded linear accelerator whi~ produces 50 GeV positrons md electrons.
These beams are deflected into transport systems which guide them to an titerac-
tion point. After the interaction colkion poht, any electrons and positrons
remaining in the beams are deflected into beam dumps. There are two beam
dumps located in shielded rooms in the SLC arcs. The saturation activities for

—.

both of these beam dumps are hted in Table B-4.

Table B-4 SLC Beam Dumps Activity

Saturation
Number of Typical Activity

Isotope Releases per Decay Time Released
Percent of

Activity (Ci)
Year (rein) (Ci/y)

Contribution

0-15 2.0E41 - 20 60 5.09E49 o.oo%

N-13 4.0E42 20 60 1.23Eq2 6.60%

C-n 6.0E42 20 60 1.55E41 82.95y0

Ar41 3.0E43 20 60 1.95E42 10.45%

Total: 3.OE~l 1.87E41 100.00%

* 1 Ci = 3.7 x 1010 Bq

The SLC arc and dump areas are not vented (release pohts) during beam opera-
tion. The distance from the north arc SLC vent to the nearest receptor is 274 m (900
feet).
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B.1.2.4 Beam Switchyard

There are four vents (release points) at BSY. The vents at BSY and Beam Dump
East (BDE) have covers. The covers are closed during beam operation. Use of the
saturation activity produced in the accelerator housing as the release from these
four vents WN give a conservative estimate of the effective dose equivalent. The
distmce from this facflity to the nearest receptor is about 457 meters (1,500 feet).

Table B-5 Beam Stitchyard Activi@

Saturation
Number of Typical Adivity

Isotope Releases per Decay Time Released
Percent of

Activity (Ci)
Year (rein) (Cily)

Contribution

0-15 1.0E41 12 120 1.94E-18 0.0070

N-13 2.0E42 12 120 5.68E45 o.71°/0

I C-n I 3.OE-02 I 12 I 120 I 5.99Ea3 I 75.35%

Ar-41 1.5E43 12 120 1.90E~3 23.94~0

Total: .5E-01 7.95E43 100.00%

* 1 Ci = 3.7 x 1010 Bq

B.1.2.5 Damping Rings

There are two damping rings associated with the SLC. The rings are located on
the north and south sides of the accelerator at the end of Sector 1. The distance
from these two rhgs to the nearest receptor is about 274 meters (900 feet). Each
ring has a forced air ventilation system (release point). No ventilation is carried

—.

out during beam operation. The saturation activity produced in each ring has
been calculated. The radionuclides produced and their saturation activities are
fisted in Table B-6.

Table B-6 Damping Rings Activity

Saturation
Number of Typical Activity

Isotope Releases per Decay Time Released
Percent of

Activity (Ci) -
Year (rein) (Ci/y)

Contribution

0-15 1.8E42 20 60 4.58E-10 o.oo%
1 1 1 1 I

I N-13 3.2E43 20 60 9.84E44 24.93%

I C-n I 6.OE~ I 20 I 60 I 1.55E43 I 39.19y0

Ar41 2.2E44 20 60 1.42E~3 35.89%

Total: 2.2E~2 3.95E43 100.00%

* 1 Ci = 3.7 x 1010 Bq

--
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B.1.2.6 SSRLBooster Injector

SSRL has a 3 GeV booster ring and bac (injector) that produce very low concen-
trations of radioactive gases. The radionucfides and their saturation activities are
hsted in Table B-7.

Table B-7 SSRL Boosterflnjector Actiti~

Saturation
Number of Typical Activity

Isotope Releases per Decay Time Released
Percent of

Activity (Ci)
Year (rein) (Cily)

Contribution
1 I , , I

t 0-15 I 3.7EQ I 14 120 8.38E-21 I o.oo% i
N-13 7.0E~4 14 120 2.32E~6 6.ll%

C-n 8.0E~5 14 120 1.86E45 49.07%

I Ar-41 I 1.2E45 I 14 I 120 I 1.70E45 I U.82Y0 I

[
Total: 1.2E43 3.80E45 100.00%

* 1 Ci = 3.7 x 1010 Bq

B.1 .2.7

The booster rtig does not have forced airventilation, thus the entrance door is the
only potential release point. The distance from this facfity to tie nearest receptor
is about 427 meters (1,400 feet).

Final Focus Test Beam

The FFTB is an extension of the old C-kc from the BSY and extends out kto the –’.
research yard. This facihty tests technology that is used to reduce electron beam
pulse sizes and increase co~ision probabilities for the next generation hear accel-
erators. The radionuclides produced and their saturation activities are fisted in
Table B-8.

Table B-8 Final Focus Test Beam Activi@

Saturation
Number of Typical Activity

Isotope Releases per Decay Time Released
Percent of

Adivity (Ci)
Year (rein) (Cily)

Contribution

0-15 1.7E44 2 60 4.32E-13 0.0070

I N-13 I 3.lE~4 I 2 I 60 I 9.54E~6 I 49.7970 I
C-n 3.3E-05 2 60 8.51EQ6 44.44%

Ar-41 1.7E46 2 60 1.llE-06 5.77y0

I Total I 5.1E44 I I I 1.92E45 I 100.00% I

* 1 Ci = 3.7 x 1010 Bq

The FFTBdoes not have forced air ventilation, thus the entrance door is the only
potential release point. The distance from this facflity to the nearest receptor is
abou;487 ‘meters (1,550 feet).
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B.1.2.8 End Station A

The ESA facihty is used for fixed target experiments uttiing up to 50 GeV elec-
trons from the A-he of the BSY. The majority of the ba loss occurs at BDE,
which is a 400 gtion water dump at the end of the be from ESA. The radionu-
cfides produce~ and their saturation activities are &ted in Table B-9.

Table B-9 End Station A Actitity

Saturation
Number of Typical Activity

Isotope Releases per Decay Time Released
Percent of

Activity (Ci)
Year (rein) (Ci/y)

Contribution

0-15 2.0E43 9 0 1.78E42 21.81%

N-13 3.7E43 9 0 3.33E42 40.76%

C-n 4.0E44 9 0 3.57E43 4.37%

Ar41 3.0E43 9 0 2.70E42 33.05~0

Total: 9.1E43 8.17E42 100.00%

* 1 Ci = 3.7 x 1010 Bq

The ESA beam loss area is located at BDE. BDE does not have forced air ventda-
tion, thus the entrmce door to BDE is the ody potential release point. This
entrmce door is a gate md does not constitute an area isolated from the environs.
Continuous air diffusion to the environs is assumed at a rate of one tunnel vol-
ume per week. For this reason, tie typical decay time of Ominutes is used.

The radionuclide activities used for assessing compfimce are &ted in Table B-10.
These activities were calculated using intemd reports and memoranda to file.

—

-.
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B.2 Air Emissions Data

I Nearest Point Source I Type Control* Efficiency* Distance to Receptor

I Positron Source I Not vented during beam operation I 100% I 640mw) I
I Damping Ring I Not vented during beam operation I 10070 I 274m m) I

SLC Beam Dump Not vented during beam operation 100% 27* (NE)

Accelerator Housing Not vented during beam operation 100% 305m ~)

Beam Switchyard Not vented during bemn operation 100% 457m (W)

SSRL Booster/hjector Not vented during beam operation 10070 427m N)

I FFTB I Not vented during beam operation I 10070 I 487m (N) I
End Station A Not vented during beam operation; 100% 457m (N)

however since this is not a closed
facitity, emission occurs by diffusion.

* There are no controls during venting, so eficiency is not applicable.

Non-Point Source Annual Quantity (Ci)

None Identified 0.0

Table B-n Total Radioactive Gases Potentially Released in CY95
(DecayNenting Delay Corrected)

Isotope All Site Total (Ci) Percent of Contribution

0-15 1.8E-02 4.4670

N-13 5.4E-02 13.6170

C-n 2.6E-01 65.94y0

I Ar41 I 6.4E-02 I 15.98% I

Total (Ci) 4.OE-01 100.0070
1

* 1 Ci= 3.7 x 1010 Bq

-.

—.
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B.3 Dose Assessments

B.3.1 Description of the Dose Model

The EPA atmospheric dispersion/radiation dose calculation computer code, CAP88-PC
Version 1.0, was used to calculate the average radiation dose to individual at specified
distances and directions from the facfity and to individuals witi ea~ population seg-
ment around the facihty. CoUective population dose is calculated as the average radiation
dose to an individual in a specified area, multiplied by the number of kdividuab in that
area.

The CY95 radioactivity air emissions were conservatively derived and are shown in Table
11 in Section 2. The “number of releases/year” was estiated for each release poht. This
parameter was purely based on the number of times that tie mahe was shut down for
repair or maintenance in CY95, and was independent of whether or not venting was car-
ried out. The typical period of time after the accelerator was shut down M the opening of
the houshg for entries in CY95 varied for each of the beam loss areas. These beam loss
area-specific decay times were used to calculate the remaining inventory of radioactive
gases prior to release.

Each release point was conservatively modeled as a single petit source with a stack
height of 0.0 meter and a diameter of 0.0 meter. The distances h meters (feet) from each
single release point to the respective nearest receptors were specifically noted. The dose
assessment model consisted of two parts:

1. hdividual source term releases, which took kto account the closest
receptor and contributions from au other sources to that receptor k
order to fid the appropriate or “real” Maximally Exposed kdividual -.

(MEI).

2. A collective source term release, which was used to determine a collec-
tive Effective Dose Equivalent (EDE) to the surrounding population,
out to 80 km.

Part 1 of the assessment model included determining where the closest and highest
exposed kdividual resides for each source term and addtig the dose contributions from
all the other source terms to that individual. This calculation was carried out for each of
the eight source terms separately shce a point source model of release from the collective
sources at-SLAC was kappropriate for the nearest receptors. The MEI from ea& source
term (with the appropriate contributions from the other source terms) was compared and
the highest of these was considered the MEI for SLAC.

kcluded as attachments are the Dose and Risk Equivalent Summaries generated by
CAP88-PC for each of tie source terms: accelerator houstig (L~95), BSY (BSY95),
Positron Source Vault (PV95), damphg rings (DR95), SSRL (SSRL95), beam dumps
(DWP95), FFTB (FFTB95), and ESA (ESA95).

Determination of the MEI resulted in locating that individud at the Addison Wesley Pub-
Eshers Building on the norti side of the SLAC facflity. Detafi of this evaluation cm be
found in Table B-12.

Part 2 of the assessment model utiltied the radial population grid (shown in Table B-13) to
calculate the cofledive dose in person-rem to tie surrounding population out to 80 km. k
this case, the source term was modeled as the eight sources taken as a point source to the
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population. me point source model was appropriate for the collective EDE calculations at
distances out to 80 km.

An estimate of the population residing within 80 km of SLAC was made using 1990 cen-
sus data. An area defined by a circle of 80 km radius aromd the center of SLAC (Sector 30)
was further divided into 16 equal sectors, with segments formed by the intersection of the
sectors and a total of 13 radial distmces of 0.1,0.3,0.5,1.0,2.0, 4.0,6.0,8.0,10.0,30.0, 40.0,
60.0, and 80.0 h. me population within ea~ segment was derived by multiplying the
segment area by the population density of the appropriate city/cities, Unpopulated areas,
that is, momtti md pastures were dso taken kto account in this population study.

Since SLAC does not have a qutied weather station, meteorological input data for CY95
were based on the averaged data provided for San Francisco Airport (SFO) whi~ most
closely represented the lmal conditions at SLAC. h addition, previous parametric studies
have shown that meteorological data did not significantly affect the final results and the
use of SFO meteorological data h CAP8&PC yielded reasonably conservative results for
both tie ~1 and the collective EDE.

hcluded in this report are the fo~owing attachments for this population assessment case
(SLAC95): General Data, Dose md fisk Equivalent Summaries, Weather Data, and the
Dose and Risk Conversion Factors.

—.

-——

--
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Table B-12 Determination of Maximally Exposed Individwl

Source Contributors Location
EDE Total

(mremlyr) (mrem/yl

11 Beam Dumps 274m NE I7.14E-04

SSRL 1792m I ENE I 2.7E-08

BSY

LINAC

Positron Source Vadt12195ml E I 5.7E-07

DampingRings

F~B +

3962m E

852m Em

4.5E-07

7.9E-09

ESA 822m ENE 4.lE-05

7.71E-04

2 SSRL 427m N 1.7E-07

Dumps 1731m I NW I 8.9E-05

BSY 640m NNE 5.7E-06

LINAC 792m NE 4.4E-05

Positron Source Vaultl1554m\ NE I 4.6E-07

Damptig Rings 3353m ENE 3.lE-07

F~B 487m N 5.OE-08

ESA 457m N I 2.3E-04

I 3.70E-04

f 3 BSY 457m NNW I 1.3E-05

SSRL

Dumps

LINAC

PositronSourceVaul

DampingRings
—

F~B

ESA

640m I NW I 3.4E-08

640m I NE I 2.5E-06

+

2743m ENE

700m NW

4.6E-07

1.lE-08

670m NW 5.2E-05

I 3.65E-04

I 4 LINAC 305m N 8.5E-04

BSY I457m I NW 1.2E-05

2.OE-08

1.7E-05

Positron Source Vaultl 792m I NE 1.6E-06

5.8E-07

6.7E-09

-. ESA 670m WNW 3.lE-05

m
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1995SiteEnvironmentalReport B: RadionucUdeAir EmissionsAnnualReport

Table B-12 Determination of Maximally Exposed Individual

Source Contributors Location
EDE Total

(mrem/yr) (mrem/yr
1 r 1 t

5 Positron Source Vadt 640rn NNE I 2.5E-06

ESA l127m NW 1.7E-05

9.78E-05

6 Damping Rings 274m WNWI 1.9E-05

Positron Source Vatit12195m\ W I 1.OE-07

LINAC 2743m w 1.4E-06

BSY 3048m w 9.8E-08

SSRL 3353m w 5.2E-10

Dumps 3962m w 9.6E-07& 1 1

F~B 13353mlW 1.OE-10

ESA 3353m W I 7.5E-07

2.23E-05

7 F~B 487m N I 5.OE-08

Damping Rings 13353m\ENE I 3.lE-07

Positron Source Vault 1554m NE 4.6E-07

LINAC 792m NE 4.4E-05

BSY 1640mI NNE I 5.7E-06

SSRL 427m N 1.7E-07

Dumps 731m NW 8.9E-05
-——

ESA 457m N 2.3E-04

3.70E-04

8 ESA 457m N I 2.3E-04

Damping Rings 13353m\ENE I 3.lE-07

Positron Source Vault 1554m NE 4.6E-07

LINAC 792m NE 4.4E-05

BSY 1640m I NNE I 5.7E-06

SSRL 427m N 1.7E-07

Dumps 731m NW 8.9E-05

F~B 487m N I 5.OE-08

-- 3.70E-04

“Location is defied as the distance and direction from the source to the closest and highest dose individual.

—.
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1995Ste EnvironmentalReport B: RadionuctideAir Emissions Annual Report

B.3.3

B.3.4

Compliance Assessment

~is assessmentof We potential radioactivity released is based on calculations of the
activity produced md otier conservative assumptions as statedh Section 3.1,Description
of the Dose Model. W compliance assessment used the computer code CAP-88 PC Ver-
sion 1.0 to calculate the dose for CY95.

MaximaUy Exposed hdividual 9.12E-M mrem(9. 17E-06 mS 1v

Effective Dose Equivalent

Location of Maximally 305 meters Nofi (~son Weslev)

Exposed kdividud:

Cetiification

I certify under penalty of law that I have persona~y examined and am famfiar with the
information submitted herein, and based on my inquiry of those individual immediately
responsible for obtaintig the information, I believe that the submitted information is true,
accurate and complete. I am aware that Were are significant penalties for submitting false
information including the possibiEty of fine and imprisonment. (See 18 U.S.C. 1001.)

Kenneth R. Kase

SLAC Facility Manager

C-
Signature

-—— John S. Muhlestein

—.

DOE Stanford Site Office Director

~A,
Date

--
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B: Radionuclide Alr Emissions Annual Report 1995 Site Environmental Report

B.4 Additional Information
● SLAC did not have my new/completed construction projects nor modifica-

tions during CY95. SLAC is currently upgrading the existing Positron Electron
Project (PEP) co~ider to an Asymmetric B Factory (PEP-II) for high energy
physics resear~, The purpose of tie proposed PEP-II project is to cohde
beams of electrons and positrons of different energy to produce abundant
pairs of subatomic particles hewn as B mesons. The production of radioactive
gases during the operation of the proposed PEP-II have been estimated and
found to be insignificant. Prior EPA approval for facfity construction/modifi-
cation associated with the PEP-II project wi~ not be necess~ since au radio-
active gas soume terms at SLAC sti~ contribute less thm l.0% of the 10 rnrem/
year (0.1 mSv/year) ~SWs Itiit.

● There were no unplanned releases of radionuchdes to he atmosphere during
CY95.

. There were no bown dtifuse emissions at SLAC.

6.4.1 Supplemental Information:

●

●

●

●

●

●

During CY95, the co~ective effective dose equivalent for the population withk
80 ti from SLAC’s site boundary (4,917,443 persons) was estimated to be 3.83
x 10-3person-rem (3.83 x 10-5person-Sv).

The reported source terms in the ~S~P’s report for CY95 included au
unmonitored sources that were identified at SLAC.

Comphance with Subparts Q and T of 40 CFR Part 61 was not applicable at
SLAC.

hformation on Rn-220 emissions from sources containing U-232 and Th-232
where emissions potentia~y could exceed 0.1 mrem in one year to the pubfic
or 10% of the non-radon dose to the public was not apphcable at SLAC.

-.

kformation on non-disposal/non-storage sources of Rn-222 emissions where
emissions potentially could exceed 0.1 mrem in one year to the public or 1070
of the non-radon dose to the public was not applicable at SLAC.

SLAC did not have any emission points that contributed to more than lY. of
the 10 rnrem in one year (0.1 mSv in one year) ~S~P’s bit. Thus, continu-
ous monitoring of these emission points was not required.

—

-.
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c Calibration and Quality
Assurance Procedures

me recordkg of natural background radiation provides continuous verification that SLAC’s mon-
itoring equipment is connected and tictiotig properly. Ako, backgromds co~ected durtig
accelerator downtimes and any interrupted operations provide additional hformation for estab-
lishing the calibration basetie.

C.1

C*2

Dire~ Radiation Monitoring Equipment

A regular calibration procedure was performed on the PMSS in CY95. Radiation sources
were placed at a measured distance from the detector to produce a known dose equivalent
rate, for example, 1 mrem/h (0.01 mSv/h).

me equipment is kept ti normal operation during these checks. The data printout is
marked so that the calibration data is not confused with actual measurements of machtie-
produced radiation. ~is procedure wfll be carried out at least once each year, and fo~ow-
ing any equipment repair or maintenance actions. -.

An appropriate response to natural background radiation provides evidence that the
instruments are operating properly. The calibration procedure was not perfomed h
CY95. An improved calibration program is under development.

Liquid Radiological Effluents

Water samples are analyzed in-house with a liquid sctitflation counter (LSC) and a
hyper-pure germanium (HPG) detector as necessary. Both pieces of equipment are cal-
ibratedwith appropriate National hstitute of Standards and Technology (MST) traceable
sources.

-.
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C: Calibration and QuaEty Assurance Prwedures 1995 Site Entiromenti Report

[This.page intentionally Iefi blank.]

-.

—
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Page C-2 SLAC Report 486 September 3,1996



D

Environmental
TLD Measurements for CY95

The fo~owing appendix contains data on environmental TLD measurements for CY95. It includes:

● Summary of net photon and neutron doses for CY95.

. Environmental TLD Monitortig Stations (Table D-l).

Notes:

TLD Type
Nominal Minimum
Detectable Levels

Type of Radiation Deteded

Al 03:C 0.1 mrem Gamma
(LDR-X9Lan~auerCompany)

Neutr&ER 10 mrem Neutron
(LDR-19 Landauer Company)

—

--
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D: Environment ~D Measurements for CY95 1995 Site Environmental Report

D-1 Net Anual Doses for CY95

Net Photon Dose Net Neutron Dose

TLD Location TLD # (mrem) (mrem)

Transport Control — 4.1 +/- 5.5 Ma

Deployment Control — 8.6 +/- 5.6 M’

SB at Region 6 1 -1.0 +/- 6.5 Ma
SB at Injector 2 -0.8 +/- 5.8 Ma
Computer Center SE Comer 3 0.6 +/- 5.9 Ma
SB at Region 4 4 -.04 +/- 5.8 Ma
SB at North Damping Ring 5 13.2 +/- 5.9 Ma
1-280 @erpass South 6 2.9 +/- 5.6 Ma
SB at Sector 10 south 7 1.5 +/- 5.8 Ma
SB across from B of A 8 3.5 +/- 5.6 Ma
Alpine Gatehouse 9 -0.7 +/- 5.8 Ma
Meteorological Tower 10 0.3 +/- 5.7 Ma
SB at SLD 11 6.8 +/- 6.1 Ma
SB at Region 12 12 -1.9 +/- 6.3 Ma
SB at Region 2 13 -5.8 +/- 5.7 Ma
SLAC-Entrance Gatehouse 14 0.5 +/- 6.0 Ma
SLAC Cafeteria 15 2.1 +/- 6.1 Ma
SB at Region 8 16 -1.8 +/- 5.9 Ma
SB at Addison Wesley Building 17 0.6 +/- 5.7 Ma
SB at Positron Vault 18 0.8 +/- 5.8 Ma

Control 19 8,7 +/- 5.6 Ma

SB at Sector 20 south 20 3.7 +/- 5.9 Ma

SB at South Damping Ring 21 -0.8 +/- 6.1 Ma

1-280 Overpass North 22 18.9 +/- 5.8 Ma

SB at Sector 21 south 23 6.3 +/- 5.7 Ma

OHP Department Head Office 24 9.4 +/- 5.9 Ma

PMS 1 26 2.2 +/- 5.8 Ma

PMS2 _ _ 27 3.1 +/- 6.0 Ma

PMS 3 28 4.4 +/- 5.6 Ma

PMS 4 29 2.0 +/- 6.0 Ma

PMS 5 30 1.5 +/- 5.8 Ma

PMS 6 31 4.2 +/- 5.8 Ma

PMS 7 32 5.4 +/- 5.7 Ma

SB at Sector 24 north 33 10.1 +/- 5.6 Ma

SB at Sector 17 north 34 4.9 +/- 5.7 Ma

SB at Sector 5 north 35 23.0 +/- 5.9 Ma

a Below the minimum detection limit.

--

Page D-2 SLAC Report 486 September 3,1996



1995 Ste Entironmentil Report D:Entironmenti TLD Measurements for CY95

@
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Figure D-1 Environmental TLD Monitoring Stations, Sectors O through 12
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D: Entiromnenti ~D MmmremenK for CY95 1995 Site Entironmentil Report
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Figure D-2 Environmental TLD Monitoring Stations, Seders 12 through 27
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195 Site Environmental Report D: Entiromnenti TLD Measurement for CY95

-

—

Figure D-3 Environmental TLD Monitoring Stations, Seder 27 through SLC
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E

Monitoring Well Data

~is appendh contahs monitoring we~ data. It includes measurements for the following extrac-
tion and monitoring we~:

. Extraction WeUEW-1

● Monitortig WeHMW-1

● Monitoring WeUMW-2

. Monitoring WeUMW-3

● Monitoring WeUMW-4

● Monitoring WeU MW-5

● Monitoring WeU MW-6

. Monitoring Wefl MW-7

s Monitoring Well MW-21

. Monitorkg WeU MW-22

● Monitoring Wefl MW-23

● Monitoring Wefl MW-24

. Monitoring WeU MW-25

● Monitoring Wefl MW-26

. Monitoring Well MW-27

● Monitoring Wefl W-28

● Monitoring Weti MW-29

● Monitorhg We~ MW-30

. Monitoring WeUMW-30 and E~-4: Results of Quarterly Radioactivity hd-
yses, 7/91 through 11/94

Wek in areas with no contamination are sampled on a 12-18 month basis. k areas of contamina-
tion, some wek are not sampled if new wek w~ be inst~ed for an investigation. ~erefore,
many weh were not sampled in CY95.

-.

-. .
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E Motitoting Well Data 1995tite Environment Re~ort
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G

A
AIP

ALARA

B
BAAQMD

BDE

BMP

BPO

BSY

c
CAA

CERCLA

~ CPM

CRMP

CWA
Cx

CY

D
DCA

DCE

DCG

DOE

DOE/OAK

E
EA

EC

EDE

Acronym List

AgreementIn Principle
As Low As ReasonablyAchievable

Bay Area Air Quality Management District

Beam Dump East

Best Management Practice

Basin Plan Objective

Beam Switchyard

Clean Air Act

Comprehensive Environmental Response, Compensation, and Liability Act

Counts Per Minute

Comprehensive Resource Management and Planning

Clean Water Act

Categorical Exclusion

Calendar Year

Dichloroethane

Dichloroethene

Derived Concentration Guide

Department of Energy

DOE Operations Office, Oakland, CA

Environmental Assessment

Electrical Con~ucti;ity

Effective Dose Equivalent
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AcronymList 1995SjteEnvironmentalReport

E
EECA

EIS

EPA

EPCRA

EPR

ERP

ES&H

ESA

ESA

ESHCC

F
FEMA

FFs

FFTB

FHWSY

mRA

FMS ~

FUST

G
GPMP

GPP

.H
HMBP

HPGe

HWMC

HWMG

K
kWh

Engineering Evaluation and Cost Analysis

Environmental Impact Statement

Environmental Protection Agency

Emergency Planning and Community Right-to-Know Act

Environmental Protection and Restoration

Environmental Restoration Program

Environment, Safety, and Health

End Station A

Endangered Species Act

Environment, Safety, and Health Coordinating Council

Federal Emergency Management Agency

Final Focus System

Final Focus Test Beam

Former Hazardous Waste Storage Yard

Federal Insecticide, Fungicide, and Rodenticide Act

Row Meter Station

Former Underground Storage Tank

Groundwater Protection Management Program

General Plant Project

Hazardous Materials Business Plan

Hyper-pure Germanium

Hazardous-Waste and Material Coordinator

Hazardous Waste Management Group

Interaction Region

Interim Removal Action

kilowatt-hour

-.

-<
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L
LA

LCW

tinac

LSC

M
MCC

MCL

MCL

MEI

Mm

MPMWD

MW

N
NCP

NEPA

NESHAPS

NHPA

NIST

NOI

NOX

NPDES

- NPL
NVLAP

o
ODS

OHP

P
PCB

pcfi
PED

PEL

PEP

PEP-II

PMS

POTW

Local Authority
Low ConductivityWater
Linear Accelerator
Liquid ScintillationCounter

Main Control Center

Maximum Concentration Level

Maximum Contaminant Uvel

Maximally Exposed Individual

Mechanical Fabrication Department

Menlo Park Municipal Water Department

mega-watt

National Oil and Hazardous Substances Pollution Contingency Plan

National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants

National Historic Preservation Act

National Institute of Standards and Technology

Notice of Intent

Nitrogen Oxides

National Pollutant Discharge Elimination System

National Priorities List

National Voluntary bboratory Accreditation Program

Ozone-Depleting Substance

Operational Health Physics

Polychlorinated Biphenyl

Pico-curies per Liter

Plant Engineering Department

Physical Electronics Laboratory

Positron-Electron Project

Asymmetric B Factory

Peripheral Monitoring Station

Publicly Ownd Treatment Work

-.
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P
PPO

Ps

Q
QA

QC

R
RCRA

M

ms

RP

RQ

RWQCB

RWTP

s
SARA

SBSA

SDWA

SER

SHA

~ SLAC

SLC

SPCCP

SPEAR

SSRL

Sv

SWPPP

T
TCA

TCE

TDS

TLD

TPH

TM

TSCA

TSDF

Program Planning Office

Positron Source

Quality Assurance

Quality Control

Resource ConservationandRecovery Act
RemedialInvestigation
RemedialInvestigatiotieasibility Study
RadiationPhysics
Re~rtable Quantity
Regional WaterQualityControlBoard
Rinse WaterTreatmentPlant

Superfund Amendments and Reauthorization Act

South Bayside System Authority

Safe Drinfing Water Act

Site Environmental Report

Safety, Health, and Assurance

Stanford Linear Accelerator Center

Stanford Linear Collider

Spill Prevention, Control, and Countermeasure Plan

Stanford Positron Electron Asymmetric Ring

Stanford Synchrotron Radiation Laboratory

Sievert - -

Storm Water Pollution Prevention Plan

Trichloroethane

Trichloroethene

Total Dissolved Solid

Thermoluminescent Dosimeter

Total Petroleum Hydrocarbons

Toxic Release Inventory

Toxic Substances Control Act

Treatment, Sto;age, and Disposal Facility

—.
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T
TSS

TTO

v
Voc

w
WAA

WBSD

WM
WTs

Total Suspended Solids

Total Toxic Organics

Volatile Organic Compound

Waste Accumulation Area

West Bay Sanitary District

Waste Management

Waste Tracting System

--
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SER Distribution List

Bill Griffing
Head,
Environment, Safety, and Health Section
Fermi National Accelerator Laboratory MS 119
P.O. Box 500
Batavia, ~ 60510

District Manager
West Bay Sanitary District
500 Laurel Street
Menlo Park, CA 94025

Rebecca Failer
Environmental Monitoring Program Leader
L-629
P.O. Box 808

_ Lawrence Liverrnore National Laboratory
“ Livermore, CA 94550

Paul Frame
PTPflMSD
ORISE
PO BOX117 - -
Oak Ridge, TN 37830

Steve Hsu
State of California
Department of Health Services
Radiologicd Health Branch
P.O. BOX942732
Sacramento, CA 95634-7320

Ted Hull
Bay Area Air Quality Management Dis@ict--
939 Ellis Street
San Francisco, CA 94109
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Bill UoWe
South Bayside System Authority
1400 Radio Road
Redwood City, CA 94065

kslie Laudon
State Water Resources Control Board
Division of Clean Water Programs
P.O. BOX94412
Sacramento, CA 95834-2120

W. Unt
San Mateo Department of Health Services
Office of Environmental Herdth
County Office Building
590 Hamilton Street
Redwood City, CA 94063

Librarian
Oahidge Nationa}Laboratory
Technical Information Center
Oabidge, TN 37830

Felicia Marcus
U.S. Environmental Protection Agency
Region IX
75 Hawthorne

: San Francisco, CA 94105

Bob May
TJNAL/SURA Radiation Control Group
Mail Stop 12A 1
12000 Jefferson Avenue -
Newport News, VA 23606

John Muhlestein
U.S. Department of Energy
Otiand Operations Office
Stanford Site Office
Stanford Linear Accelerator Center
P.O. Box 4349 WS 8A
Stanford, CA 94309
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John B. Murphy
Oak Ridge National Laboratory
Building 4500N, MS 6198
Oak Ridge, TN 37831

Charles NeSrnith
State Water Resources Control Board
Division of Clean Water Programs
Solid Waste Assessment Test Unit
P.O. BOX944212
Sacramento, CA 94244-2120

James Nusrda
California Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street, Suite 500
OaHand, CA 94612

OSTI
U.S. Department ef Energy Office of Scientific and Technical Information
P.O. Box 62
Oak Ridge, Tennessee 37831

Steve Richie
California Regional Water Quality Control Board
San Francisco Bay Region
1111 Jackson Street

c Otiand, CA 94612

Steve Richie
California Regional Water Quality Control Board
San Francisco Bay Region
2101 Webster Street,Suite 5N-
OaMand, CA 94612

Phil Rutherford, Manager
Radiation Protection & Health Physics Services
Rocketdyne Division
Rockwell International Corporation
6633 Canoga Ave.
P.O. BOX7922 (MS TIOO)
Canoga Park, CA 91309-7922
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Site Environmental Report .
Reader Survey

To tir Readers:

Each annual Site Environmental Report pubfishes the results of environmental monitoring at SLAC and
documents our compliance with federd, state, and local environmental regulations. h providing h
information, our god is to give our readershipwhether they be regulators, scientkts, or the pubfic-a
clear accounting of fie range of environmental activities we undertake, the metiods we employ, the
degree of accuracy of our results, the status of our program, and significant issues affecting programs.

It is important that the information we provide is easfiy understood, of interest, and communicates
SLAC’s effort to protect human health and minimtie our impact on the environment. We would hke to
know from you whether we are successful in achieving these gods. Your comments are appreciated,

1. Is the writing ❑ too concise? ❑ too verbose? ❑ uneven?

2. Is the”technical content ❑ too high? ❑ too low? ❑ uneven?

3. Is the report comprehensive?

4. Do the illustrations help you understand the text better?
Are the figures understandable?
Are there enough figures?
Are there too few figures?
Are there too many figures?

5. Are the data tables of interest?
Would you prefer short summaries of data trends instead of data tables?

6. Is the background information sufficient?

7. Are the methodologies described reasonably understandable?

8. Is the acronym list useful?

9. Are the appendices useful?

Other comments:

❑ just right?

❑ just right?

YES

❑

B
❑

❑

❑

NO

❑ -

❑

❑

This survey may be folded and st~pled-and returned to SLAC. Laboratorystaff may sendtheir surveyformsthrough
laboratorymail to Gene Holden,Mailstop84.
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Gene Holden
Mailstop 84
Stanford Linear Accelerator Center
2575 Sand Hill Road
Menlo Park, CA 94025
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