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FACILITY EI LUENT MONITORING PLAN
F . 4E 222-S LABORATORY

A. . Robinson

ABSTRACT

A facility effluent monitori plan is required by the U.S. Department of
Energy in DOE Order 5400.1* for any operations that involve hazardous
materials and radioactive substances that could impact employee or public
safety or the environment. This cument is prepared using the specific
guidelines identified in A Guide for Preparing Hanford Site Facility Effluent
Monitoring Plans, WHC-EP-0438**  This facility effluent monitoring plan
assesses effluent monitoring systems against applicable federal, state, and

local requirements.

This facility effluent monitoring plan is the first annual report. It
shall ensure long-range integrity of the effluent monitoring systems by
requiring an update whenever a new process or operation introduces new
hazardous materials or significant radioactive materials. This document must
be reviewed annually even if there are no operational changes, and it must be

updated as a minimum every three ‘ars.

*General Environmental Protection Program, DOE Order 5400.1,
U.S. Department of Energy, Washington, D.C., 1988.

**A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans,
WHC-EP-0438, Westinghouse Hanford Company, Richland, Washington, 1991.
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cubic feet 0.02832 cubic meters
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ss (Weight)
ounce 28.0 grams
pound .45 Kilograms
T OF METRIC
Length »
centimeters 0.3937 inches
meters 3.28 feet
1°F=(%°C)+32

1 Btu/h = 2.930711 E-01 watts
(International Table)
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FACILITY EFFL " MONITORING PLAN FOR THE
222-S LABORATORY COMPLEX

1.0 INTRODUCTION

This report presents the Fac |ity Effluent Monitoring Plan (FEMP) for the
222-S Laboratory Complex.

It is the policy of DOE and stinghouse Hanford Company (Westinghouse
Hanford) to conduct effluent moni ring to determine whether the public and
the environment are adequately nrotected during DOE operations, and whether
operations are in compliance w OE and other applicable federal, state, and
local radiation standards and 1 rements. It is also DOE and Westinghouse
Hanford policy that effluent monitoring programs meet high standards of
quality and credibility.

The purpose of this document is to fulfill the DOE requirement for a FEMP
for each facility that contains hazardous materials that could impact both
public and employee safety an the environment (DOE 1988a).

The scope of this document includes a program plan for monitoring and
characterizing radioactive and nonradioactive hazardous materials discharged
in the 222-S Laboratory Complex “luents. This plan includes gaseous and
liquid effluent monitoring syst: for radioactive and nonradioactive
hazardous pollutants that could nhe discharged under routine and/or upset

conditions. The plan describes : airborne and liquid effluent paths, the
associated sampling and monitor systems of the 222-S Laboratory Complex,
and provides sufficient informs 1 on the effluent characteristics and the

effluent monitoring systems so that a compliance assessment against
requirements may be performed. A ‘:quate details are supplied such that
radioactive and hazardous material source terms may be related to specific
effluent streams which are, in ti 1, related to discharge points and then
compared to the effluent monitoring system capability.

Information has been includ: from the 222-S Laboratory Complex FEMP
Determination Report dated March !, 1991 (WHC 1991e), written for
Westinghouse Hanford by Science . )lications Internationi Corporation
personnel. The Determination R irt is being published as a supporting
document by Westinghouse Hanford. Determinations of whether the Complex met
the criteria for requiring FEMPs were performed for this report. The
determinations were in accordance with A Guide for Preparing Hanford Site
Facility Effluent Monitoring Plans, (WHC 1991a). The evaluations were based
upon information obtained in doc ents, from interviews with cognizant
engineers, and from personal observations.

A FEMP is required if the 11 projected dose from radionuclides exceeds
0.1 mrem effective dose equiv: (EDE) from any one discharge point or if
any one regulated material di: jed from a facility to the environment
exceeds 100% of a reportable « ity (RQ) as listed in 40 Code of Federal

Regulations (CFR) 302.4 (EPA 1985a) or is designated a Dangerous Waste in
Washington Administrative Code ( C) 173-303-70 through WAC 173-303-103
(Ecology 1991a).

1-1
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2.0 F ILITY DESCRIPTION

2.1 PHYSICAL PLANT

The 222-S Laboratory Complex is located in the southeast corner of the
200 West Area (Figure 2-1). The facilities considered in this report are
composed of the main laboratory complex (222-S) and a number of ancillary
buildings and structures (Figure -2).

The 222-S Laboratory is a two-story, aboveground building 322 ft long and
107-ft wide, with a subterranean service level. This building is divided into
laboratory support spaces, office spaces, a multicurie wing, and supplemental
service areas. The building is designed with its own waste-storage facility,
decontamination facility, fire pr .ection and alarm system, ventilation
system, and radiation monitoring systems.

The first floor of 222-S is vided into three general areas. The west
end contains the lunchroom, offices, and changerooms, which are maintained
free of radioactivity and tox : chemicals. The central section contains
laboratories and service areas ft work with lTow-level (generally <10 mr/h)
radioactive and/or toxic materials, although an occasional intermediate level
sample may be located in this ar The east end, commonly referred to as the
Multicurie Section, contains laboratories, hot cells, and service areas for
working with intermediate-level (generally >10 mr/h) radioactive and/or toxic
materials. The central and east sections contain laboratory benches and hoods
that are supplied with services = ch as electrical outlets, sanitary and
distilled water, compressed air, and process vacuum. The partial basement
contains service piping, vacuum nps, a scanning electron microscope
laboratory, and a fully equipne ounting room. The second floor contains the
ventilation supply fans, supp / and exhaust ductwork, the ventilation system
operation and contrc room, a glass shop, a nitric acid supply tank, and
storage areas. This area is maintained free of radioactive contamination.

The 222-SA Laboratory is a 5-wide modular building located southeast of
the 222-S Laboratory. Part of is laboratory prepares nonradioactive
standards for the 200 Area laboratories. The other section of the laboratory
is used for cold (nonradioactive) rocess development work and standards
preparation.

The 2716-S Storage Buildina. located south of the 222-S Laboratory, is a
1,700 ft2 metal building with 2  ft2 partitioned off for the storage of acids
and bases. It provides both ng- and short-term storage capability for
laboratory materials and contains no radioactive materials. It is protected
with a dry-pipe automatic sprinkler system,_heat detectors, a manual pullbox,
and portable fire extinguisher. The 200 ft®> hazardous storage area is
equipped with explosion-proof lighting, a separate ventilation system, and
a fire wall to meet Occupational Safety and Health Administration safety
requirements for volatile Tiqu 1 combustibles, although no volatile liquid
combustibles are stored in the facility. The building serves routinely as a
satellite accumulation area or waste batteries and spent copier toner

2-1
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Figure 2-1. Location of the 2?72-S Laboratory Complex
at the Hanfor Site.
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2.3.16 MWaste Fluorescent Li ts

This waste stream consists of waste fluorescent light bulbs from 222-S.
The bulbs are processed through a fluorescent light bulb crusher and the
crushed waste is collected in a satellite drum. The crusher and drum are
located outside the 222-S Build This waste stream is regulated since
light bulb residues contain suf ent mercury (0.03%) and cadmium (0.03%) to
be a toxic dangerous waste usin ie Toxicity Characteristic Leaching
Procedure (TCLP) or Extraction rrucedure Toxicity criteria. This waste stream
receives a predesignation ~om Wi .inghouse Hanford Solid Waste Engineering
and is disposed of as a solid hazardous waste. Because there does not appear
to be a credible scenario for t ‘elease of the crushed tubes to the
environment in an amount exceed an EPA RQ, this stream is not considered
further in this document.

2.3.17 The 218-W-7 Dry Waste VaiL ¢

The 218-W-7 Dry Waste Vault )perable Unit 200-RO-3) was used in the past
to receive dry, packaged 1 oratery and sampler waste from the
222-S Laboratory. The estimated \ventory as of 12/31/88 for this vault
consists of 37 Ci of ° Sr, 41 Ci Cs, 8.7 x 10 Ci of uran1um-1sotopes,
7.9 x 107 Ci of plutonium-isotopes, and 1.5 x 102 Ci of 2“'Am.

The unused vault is locked d does not contain any known liquid; thus,
there does not appear to be a cr ible scenario under which it would release
radioactivity to the environment. This unit is not considered further in this
document.
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respective decay products are specifically excluded from the NESHAP dose
standard; however, they are regul .ed by DOE Order 5400.5.

To demonstrate complia :e with the dose imit requirements using effluent
sampling techniques, evaluations ° potential doses to individuals through the
¢ ~ pathway will e evaluated us- | only AIRDOS/RADRISK (Moore et al. 1979) or
other computer codes or models <nacifically approved by EPA, as specified in
NESHAP (EPA 1987a). Compliance ;0 may be demonstrated through environmental
measurements using approved tec jues and calculation of estimated doses to
individuals assumed to reside a 1e point of maximum annual air
concentration.

3.2 REGULATIONS PERTAINING TO MONITORING REQUIREMENTS
AT U.S. DEPARTMENT OF ENERGY FACILITIES

The monitoring requirements for effluents resulting from the operation of
DOE-controlled sites can be presi .ed in two categories. These categories
relate to the effluent release p: way; that is, whether the release pathway
is airborne or liquid. In addit 1, information on the monitoring
requirements is presented according to whether the effluent is radioactive,
nonradioactive, hazardous, or nonhazardous. Before presenting this material,
however, it is useful to review in detail the requirements outlined by DOE for
FEMPs.

3.2.1 U.S. Department of Energy 1acility
Effluent Monitoring Plan

Requirements for a FEMP are rovided in DOE Order 5400.1, General
Environmental Protection Program OOE 1988a). The Order provides specific
information in Chapter IV ¢ the requirements for effluent monitoring systems
and programs at the Hanford Site. Environmental monitoring requirements
differ between new and existing facilities. For a new facility with the
potential for adverse impact on the environment, an environmental survey must
be conducted before actual start-up. The survey will establish background
levels of radioactive and toxic lutants, characterize pertinent
environmental and ecological par ters, and identify potential pathways for
human exposure or environmental act as a basis for determining the nature
and extent of the subsequent routine operational effluent and environmental
monitoring program.

Radioactive and nonradioact e pollutant effluents released at the
Hanford Site will be monitored t determine compliance with the DOE
Orders 5400.1 (DOE 1988a), 5400. (DOE 1990a), 5484.1 (DOE 1981) and 5480.11
(DOE 1988b). The monitoring is rformed (1) to evaluate the effectiveness of
effluent treatment and control; ) for radioactive material inventory
purposes; and (3) to determine ¢ pliance with all DOE, EPA, state, and )cal
requirements pertaining to effluents and pollutant impact on the environment.
Radioactive material released to onsite waste treatment or disposal systems
wi | be monitored to asses he effectiveness of treatment and control and to
provide a qualitative and nti i1tive annual summary of the radioactive
material released.

3-5
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measurements are truly indicative of the activity being released; or (3) the

activity of waste streams is so
measurements.

Radioactive effluents i |
be adequate to provide an annua
of the quantities of radioactiv
complete to the extent that all
required, therefore, that e 2

1 as to preclude specific nuclide

te discharge monitoring and reporting must
arage concentration and an annual summary
terials released. The summary should be
nificant releases are reported. It is

1 average flow and pol itant concentration

be determined for each waste stream.

The EPA regulations pertainina to the release of hazardous substances

from DOE facilities are presen
Quantities, and Notification (
Sections 101(14) and 10z 1) of
Compensation, and Liability Ac
i the statutes of CERCLA, ide
the notification requirements
regulation also sets forth s
Section 311(b)(2) (A) of the CI

3.2.2 Airborne Effluents

Airborne emissions of radio

n 40 CFR 302, Designation, Reportable
985a). This regulation, in accordance with
Comprehensive Environmental Response,

1980 (CERCLA), designates those substances
es RQs of those substances, and sets forth
eleases of these substances. This

hazardous substances designated under

ater Act of 1977.

tive materials from DOE-controlled

facilities at the Hanford § e are subject to the regulations of EPA. The

primary regulation is 40 CF 61
pollutants regulated under NESHA

ESHAP). The 1ist of hazardous air
(EPA 1987a) is provided in Subpart A,

General Provisions. The spec 1ic emissions standards and monitoring
requirements for radionucli s are contained in Subpart H, "National Emission

Standards for Emissions of Ra
Energy Facilities," of the pr

clides Other Than Radon From Department of

d 40 CFR 61. Subpart H standards cover all

DOE operations that emit radivnuciides (other than radon) to the air, except
for facilities subject to 40 CFR 191, Subpart B (disposal of spent nuclear

fuel and high-level and TRU ra
(uranium and thorium mill tail

ctive wastes) (EPA 1985b) and 40 CFR 192
) (EPA 1983).

Subpart H of the proposed NESHAP presents detailed requirements for

emissions monitoring and test
record-keeping requirements,
requirements of 40 CFR 61. R
must be measured at all r¢ 2a
radionuclides into the air in
1% of the standard. The pote
the discharge from the efflue
pollution-control equipment d
otherwise normal. For releas
radionuclides into the air bu
standard, periodic confirmato
emissions. Furthermore, all
10% of the potential EDE for
EPA approval, alternative methods
knowledge) can be substituted
of individual radionuclides.

:dures, compliance and reporting,

<cemptions from the reporting and testing
iIclide emission rates from stacks and vents
ints that have the potential to discharge
tities that could cause an EDE in excess of
to discharge radionuclides must be based on
ream that would result if all

t exist, but facility operation(s) was

1ts that have a potential to release

2 effluents below the continuous monitoring
asurements must be made to verify low
nuclides that can contribute greater than
release point must be measured. With prior
to the one described (including process

measurement to determine the emission levels
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The purpose of the WHC-CM is to establish guidelines to be used by

Westinghouse Hanford that (1) | .ct the environment from radioactive
materials and other dangerous suhstances under Westinghouse Hanford
jurisdiction; (2) protect peopl: ‘om radionuclides and other dangerous
substances in the environment; (3) provide a tool to be used in

conjunction with applicable DOE lers and other pertinent federal, state, and
local laws, rules, and regulati: promulgated for environmental protection in
accordance with the policy defi in WHC-CM-1-1 (WHC 1988a).

The following sections in ‘CM-7-5 (WHC 1991b) address the regulations

applicable to this FEMP: (1) ‘al provisions (Part A), (2) releases to the
environment (Part B), (3) nonr ictive airborne effluents (Part C),
(4) radioactive airborne emiss (Part D), (5) nonradioactive liquid

discharges (Part E), (6) radio ‘e Tiquid (Part F), (7) dangerous waste
control (Part I), and (8) mixe te (Part J).

3.5 FACILITY REQUIREMENTS FO ANIC EMISSION STANDARDS

The EPA requires that facilities operating under a Subtitle C Permit
[refer to 40 CFR, Part 261.3 (EPA 1987b)] must meet specific organic emission
standards. These standards incleds hazardous waste treatment, storage, and
disposal (TSD) faci ities. In 'd are organic emissions from recycling
units that do not require a RCl wrmit, but are part of a TSD facility that
is required to have a Subtitle C Permit. If hazardous waste management
facilities have an annual average total organic concentration of 10 parts per
million by weight or greater, the facility is required to reduce the total
organic emissions from all proces<es to below 3 1b/h or 3.1 tons/yr or to
install and operate a control dev :e that reduces the total organic emissions
by 95%. Facilities that are in compliance are not required to install control
devices or monitor emissions if it can be shown that organic emissions will
never exceed the established 17 ts.
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ntly regulated with regard to hazardous

chemicals. During an earlier assessment, it was observed that administrative

controls are in place (e.g., si
dangerous wastes to this strean
prohibit disposal of liquid was
noted that these procedures e
not be disposed of to this s e

The FEMP Determinatio
216-5-26 Crib) 1ists the p
radionuclides at the routi
during upset conditions.
chemicals under upset cond
largest container of chemi
wastewater stream. The re
final RQ levels of 40 CFR
identified that had the po
regulations regarding nonr
discharged to groundwater
Appendix B of WHC-CM-7-5 (

it sink drains) to prevent discharge of
)erating procedures are in place to

;0 laboratory sinks and -ains and it was
:ally state that hazardous chemicals may

Jle) (discharge point 207-SL to -~ e
lischarges to the soil column for

red levels and for hazardous chemicals

1 of calculation for the hazardous

s as follows: It was assumed that the

2 inventory was introduced to the

unt of chemical was then compared to the
2 302 4 (EPA 1985a). No chemicals were
ar re 2ase above the EPA RQ. The

2 liquid discharges, require that releases
t exceed maximum contaminate levels in

).

Also found in 40 CFR 302, Tahle 302.4 (EPA 1985a), are RQs of

characteristic waste. These w:
properties of ignitability, cor
characteristics of the waste ar

ible 302.4 and the regulatory

1e amount of chemical that cot
assumed dissolved in the entire
(7,000 gal). If the resultant

.LP maximum concentration nf ¢
(40 CFR 261.24, Table 1), * n
designated appropriately a ¢
lists of prohibited discharges
(Ecology 1991a) and 40 CFR 268
met these criteria. These ¢ 1y
(discharge point 207-SL to the
chemical, element, or compound.
Based on these upset condition:

are designated as such because of
vity, reactivity, or toxicity. Toxicity
fined by the 1list of compounds in

ts elaborated in 40 CFR 261.24 (EPA 1987b).

e released under the upset conditions was
ly effluent from the 222-S Laboratory
entration of chemical was greater than the
minants for the toxicity characteristics
entire 7,000 gal of wastewater was

ed against the RQ levels in Table 302.4 and

and as discussed in WAC 173-303-140

- 1987c). A number of chemical compounds

s are listed in the FEMP determination
S-26 Crib). Also listed is the specific
the amount used in the calculations.

ere are effluents that potentially exceed

RQs and/or would be designated as a hazardous waste. The current monitoring

~

parameters for pH, nitrate, and T would detect some of these compounds.
A FEMP is required, based on the otential for exceeding EPA RQs and
discharging a hazardous waste.

A consideration of ~ e r
(1) radionuclides have been d

tive portion of the effluent indicates that
ged to the ground in the past and (2) the
effluent meets the definition normally contaminated effluent (Brown et
al. 1990). A FEMP is require: ed on the criteria that any radionuclide
discharged to the ground must nitored. In addition, the potential exists
for discharge in excess of We ouse Hanford administrative control value
(ACV) (WHC-CM-7-5, Part F) (Wi 1b).
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Figure 5-1. 222-S Laborato ompl : Wastewater System
and Frenc ains.
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sampled and verified to be within CERCLA and RCRA pH release 1imits before
being transferred to the 216-S-26 Crib by an 8-in. VCP. Steam condensate from
the 291-S Stack fan house is r ted to the 207-SL discharge box via a 2-in.
galvanized-steel pipe. Since - is discharged directly to the

207-SL discharge box, it bypas s the sampling unit at the 207-SL ir 2t and
therefore is not samg 2d and anal :ed before going to the 216-5-26 Crib.
Located directly east of 207-SL is the 216-S-20 Crib. The 216-5-20 Crib has
been permanently removed from ser ce, but there is an existing line running
to 216-S-20 from 207-SL. This rib was formerly used for disposal of
low-level radioactive waste. ~ 2 Tine to the 216-S-20 Crib is valved, closed,
and locked.

5.3 222-SA STANDARDS LABORATORY

Nonhazardous effluents fr e laboratory sinks, fume hoods, glass
washer, and vacuum pump cooling ¢ .tems are discharged to a 2-in. polyvinyl
chloride pipe drain. This 2-in. ne then discharges directly into the 8-in.
VCP going to the 216-S-26 Crib from the 207-SL Retention Basin. This 8-in.
VCP line runs underneath the 222-SA Building and is not currently sampled or
monitored.

5.4 THE 219-S WASTE HANDLING F  _ITY

Cooling water from Tanks Tk 11, TK-102, and TK-103 cooling water
jackets, operating gallery Sump 8, and steam condensate from the operating
gallery all empty into a 4-in. ¢ nless-steel utility drain. Steam
condensate from Cell A and B ste heaters goes to a 2-in. stainless-steel
condensate drain. Both the 2- 1. and 4-in. lines run west out of the
219-S Building to Manhole No. 4 where they connect to a 4-in. FRP. This
4-in. FRP runs inside a 6-in. conrrete-encased VCP to the 4-in. FRP that is
inside an 8-in. concrete-encased .P. This line, in turn, empties into the
207-SL Retention Basin.

5.5 222-S WASTEWATER DRAIN SY¢ DESCRIPTION

The 222-S Building is divided into two sections: the Analytical Section,
where low-level radiation lab work is done, and the Multicurie Section, where
the higher level radiation work is accomplished. The Analytical Section
occupies the western side of the building and the Multicurie Section occupies
the eastern end. The Analytical-Section effluents go to two 4-in. drain lines
in the basement tunnels and the Tticurie-Section effluents go to two 3-in.
drain lines in the basement tun s.

5.5.1 Basement Tunnels

Nonradioactive and nonha us effluents from the 222-S Laboratory are
discharged to the 207-SL Rete Basin in four different Tines: a 4-in.
stainless-steel retention-bas ste line and 4-in. carbon-steel coolant and
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7.0 CHAR RIZATION OF CURRENT
EFI Ul 1IONITORING SYSTEM

The 207-SL Retentic Basin ¢ “luent to the 216-S-26 Crib is currently
batch sampled for gross alpha, gross beta, pH, TOC, and nitrate. = e
procedures used to obtain and to analyze samples are listed in Table 7-1. The
frequency of sampling is about once per day or before each batch is released.

The time-proportional samf and the flow totalizer on the current
system are not operable and ha\ t been operable for several months. 1e
sampler and flow totalizer were eliable and could not be made to operate
consistently. The current sam equipment consists of a stainless-steel
bucket of about 1-gal capacity. e bucket is lowered by a rope through a

hatch of about 1-ft diameter.

The sample is col 2cte via rocedure 50-080-001, Section B, Collect
Sample Using Dip Method. Two 8-o0z polyethylene bottles are filled from the
single sample removed from the basin. The 8-o0z bottles are labeled with:

Serial number

Date

207-SL (or 207-SL composite)
Time

Where released to (216-5-16 Crib)
Radioactive sticker.

The sampling personnel record the date, shift, sample number, and flow
integrator reading (if it is « erable) on the 207-SL Record Sheet. The lab
leader then subtracts the las. i1 zgrator reading from the current reading to
determine the volume sampled. If the flow integrator is not operable (as is
currently the case), the sampli personnel determine the gallons of liquid in
the basin by reading the liquid el gauges on the east end of the basin and
using the conversion table in & 180-001 to convert liquid level to gallons.
The sample is then delivered to the laboratory according to
procedure LO-090-101.

The technical specificat  for effluent release (Fuller 1988b) are for
gross alpha, gross beta, pH, chemical releases. Table 7-2 summarizes
these requirements. There are currently no procedural specifications for
evaluating the TOC or nitrate ¢ yses to determine the suitability of
releasing the contents of the ¢ SL Retention Basin to the crib.

The 291-S Stack Fan House ¢ ing water liquid effluent and the liquid

effluent from 222-SA will be rer ad to enter the 207-SL Retention Basin
complex during the construction the new tanks.
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8.0 HISTORICAL I' [ITORING AND SAMPLING DATA
Fi trFLUE °~ STREAMS

8.1 NORMAL CONDITIONS

Table 8-1 summarizes the rag )logical effluent data for 1987-1989. In
)89, isotope-specific data for %Py and %'Am were added. For gross

alpha, gross beta, and 89/90gy a_does not appear to be any indication of a
trend either up or down. Th B7Cs concentration and total activity are
approximately a factor of 10 - than 1987 and 1988. As the data from 1990
become available, they shoul aluated to determine if “’Cs emissions are
rising. °~ e effluent is ¢ s zed for nitrate and TOC. At present, the
nitrate levels measured in I 0 (Table 8-2) are several orders of
magnitude Tower than the 1 x /L that woul cause the effluent to be

regulated under WAC 173-303-084 (Fcology 1991a). The TOC 100-mg/L Timit is
used as a warning of potential re 2ases and to protect the ion-exchange
capacity of the soil column.

The mission of the laboras is not expected to change significantly in
future years; thus emissions i + 1iquid effluent are not expected to change
significantly and current dat: 'ther with consideration of available
inventory should provide an ac . basis for effluent monitoring decisions.

8.2 UPSET CONDITIONS

Event Fact Sheets were evaluated for the time period 1989, 1990, and the

first 3 months of 1991. The or vents considered relevant to the liquid
streams were two incidents wher e contents of the 207-SL Retention Basin
were inadvertently released to 216-5-26 Crib before being analyzed and one

instance of finding mercury in a sink drain. In one basin-related case
(ACSL-90-002, 1/12/90), the basin outlet valve was left partially open and in
the other (ACSL-90-017, 4/25/¢ the outlet valve appeared closed but

apparently did not reseat comy ly. These two events indicate the need to
have a liquid monitor in the ¢ ent line to the 216-S-26 Crib to alert plant
personnel of accidental disch: from the basin. This is particularly

important when the proportional sampler is not operable and a representative
sample is not possible after the fact.

The accidental discovery of mercury in a sink drain (ACSL-90-029,
06/12/90) is illustrative of = 2 inadvertent introduction of a hazardous
material to the effluent stre d reinforces the need to monitor for
potential effluent contaminants that may appear under upset conditions.
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Table 8-2. Historical Nitrate (NO;) and Total Organic Carbon in
222-S Wastewatar @
Nitrate® Total Oraanic Carbon
Year Annual . Annual
average Ann ;)mass Month(1"{g/ml-a)x1mum mass
(mg/L) (kg)
1987 5 184 12 91
1988 7 10 4 87
1989 32 '6 8 49

®From WHC-EP-0141 (Coony et al. 1988), WHC-EP-0141-1
and Thomas 1989), WHC-EP-0141-2 (Brown et al. 1990).
imit is 1.0 E+05 mg/L per WAC 173-303-084 for a

(Coong
Regulatory
Class D toxic.
o~
L
o
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9.1 The 222-S LABORATORY EFFLUENT STRE

The 222-S Laboratory effluent stre ;0 the 207-SL Retention Basin and
then to the 216-S-26 Crib should be rou 1y sampled and analyzed before

discharge to the 216-S-26 Crib. The st ;ted ani yses and frequency of
sampling needed are:
Suggested Analysis Suggested Frequency
pH : Per batch
Volatile organic compound (VOC)* Per batch
Inductively coupled plasma (ICP)
metals* Per batch
Mercury Per batch
Nitrates Per batch
Gross alpha Per batch
g;oss beta Per batch
13§r Quarterly
239Cs Quarterly
241Pu Quarterly
Am Quarterly

9.2 The 222-SA LABORATORY EFFLUENT STREAM

The liquid effluent from the 222-¢ Lab' atory that currently discharges
to the 216-5-26 Crib bhv passing the 207-SL Basin should be sampled and
analyzed on a routine asis. The suggested sa le analyses necessary are:

Suggested Analysis Suggested Frequency
pH Per batch
VOC* Per batch
ICP Metals* Per batch
When the modification to route the 222- aboratory liquid effluent to

the 207-SL Basin is completed, the analyses necessary for the combined
effluents before discharge to the 216-S-26 Crib will be:

Suggested Analysis’ Suggested Frequency
pH Per batch
VOC* Per batch
ICP Metals* Per batch
Mercury Per batch
Nitrates Per batch
*See Table 9-1 for specific metals an = Cs.
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Suggested Analysis Suggested Frequency

Gross alpha Per batch
Gr‘osg0 beta Per batch
Sr Quarterly

37c Quarterly

B9y [ arterly

%1am Quarterly

9.3 219-§

The identified potent resulting in discharge of 219-S waste need
only be sampled if such an curs. If the undetected disconnect should
happen, the resultant efflue 1d be analyzed as discussed in the waste
analysis plan for 219-S (Hal .

9.4 SUMMARY

Table 9-1 summarizes the 'idual samples required and a comparison of
a typici estimated detection . to the regulatory level required.
Information regarding applical ‘ocedures related to monitoring,
calibration, and chain of cus’ 's listed in Section 12.0.

The suggested Westinghouse t iford procedures listed in Table 9-2 will
have to be validated to ensure e« valency to EPA-, DOE-, and Ecology-approved
procedures.

9.4.1 U.S. DEPARTMENT OF E 'RGY ANALYTICAL AND
LABORATORY GUIDELINES

The analytical and labor procedures for the FEMP activities are
identified in the Quality Ass e Project Plan for the Facility Effluent
Monitoring Plan Activities (WHC 1991c). General requirements for laboratory
procedures, data analyses, and <tatjstical treatment are addressed in this

Quality Assurance Project F 1in P) (see Table 9-3). Detailed descriptions
of these requirements are give each FEMP.
The following elements a lentified in Environmental Regulatory Guide

for Radiological Effluent Monitoring and Environmental Surveillance
(DOE 1991).
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Table 9-1. Summary of Sample Analys aquirements For Liquid Effluents.

NA=not available

I - Typicat
SW 846 /uestinghouse itection limit
Henford Company SW 846 or Regluel:etlo ry m:?:;ll:'i:g;ryxce
procedure Westinghouse g
inford Company
Metals
Cadmium 6010/LA-505-151, -158 )2 p/m 1.0 p/m ., 3
Chromium (Total) 6010/LA-505-151, -158 )5 p/m 5.0 p/m
Lead 6010/LA-505-151, -158 50 p/m 5.0 p/m
Mercury 7470/LA-325-102 )5 p/m- 0.2 p/m
Silver 6010/LA-505-151, -158 50 p/m 5.0 p/m
Volatile Organics
Carbon Tetrachloride | 8240/NA 005 p/m 0.05 p/m 1, 2, 3
Chloroform 8240/NA 005 p/m 6.0 p/m 1, 2, 3
Tetrachloroethylene 8240/NA 005 p/m (est.) 0.079 p/m 1, 2,3
Trichloroethylene 8240/NA 005 p/m 0.5 p/m 1, 2, 3
Chlorobenzene 8240/NA 005 p/m 0.15 p/m 1, 2,3
Pyridine 8240/NA 005 p/m (est.) 1.12 p/m 1, 2,3
Total Organic Carbon 9060/LA-344-105 0 p/m 100 p/m 4
pH 9040, 9045/LA-212-102 14 <2.0 1, 2, 3,4, 5
»12.5
Nitrate EPA 300/LA-533-105 p/m 100,000 p/m 2
Radionuclides
Gross alpha 9310/LA-508-101 .01 pCi/mL 0.30 pci/m. | 5
Emss beta 9310/LA-508-101 .035 pCi/mL 1.0 pCi/mL 5
2399240 NA/LA-943-123 .5 pCi/mL 0.03 pCi/mt 6
137 Pu NA/LA-943-123 .5 pCi/mL 0.03 pCi/mL 6
90.C8 NA/LA-548-121 .0 pCi/mL 3.0 pCi/mL 6
Sr NA/LA-220-104 .0 pCi/mL 1.0 pCi/mL )
1 40 CFR 268 (EPA 1987c)
2 WAC 173-303 (Ecology 1991a)
3 40 CFR 261 (EPA 1987D)
4 WHC-CM-7-5 (WHC 1991b)
5 WHC-0SD-S-186-00005 (Fuller 1988b)
6 DOE, DCG
*EPA, 1986a
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Table 9-2.

aboratory Procedures.

Element

Documentation

Sample identification syste

To be provided when complete

Procedures preventing
crosscontamination

Contained in 222-S Laboratory

Analytical Procedures [identified

in QAPP WHC-EP-0446, Table 8-1
(WHC 1991c)]

Documentation of methods

Contained in 222-S Laboratory

Analytical Procedures (identified

in QAPP WHC-EP-0446 Table 8-1)

Gamma emitting radionuclides

See QAPP, Table 8-1

Calibration

See QAPP, Table B-1

Handling of samples

See QAPP, Table 8-1

Analysis method and
capabilities

See QAPP, Table 8-1

Gross alpha, beta, and gi 1
measurements

See QAPP, Table 8-1

Direct gamma-ray spectrom¢ -y

See QAPP, Table 8-1

Beta counters

See QAPP, Table 8-1

Alpha-energy analysis

See QAPP, Table 8-1

—

Radiochemical separation
procedures

To be provided when available

Reporting of results

To be provided when available

Counter calibration

See QAPP, Table B-1

Intercalibration of equip t
and procedures

To be provided when available

Counter background

Contained in 222-S Laboratory
Analytical Procedures (QAPP,
Table 8-1)

Quality assurance

To be provided when available

QAPP=Quality Assurance roject Plan.
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Table 9-3. Data Analyses and Statistical Treatment.

ti1ement Documentation
Summary of data and statistical To be rovided when available
treatment requirements
Variability of effluent and T be provided when availat 2
environmental data
Summarization of data and To be provided when available
testing for outliers :
Treatment of significant To be rovided when available
figures
Parent-decay product To be provided when available
relationships
Comparisons to regulatory or To be provided when available
administrative control
standards and control data
Quality assurance To be provided when available
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10.0 NOTIFICATION AND REPORTING REQUIREMENTS

Notifications and reporti " specific events related to environmental
releases and/or events involving effluents and/or hazardous materials will be
made in accordance with DOE Orders 5400.1 (DOF 1988a) and 5000.3A (DOE 1990b).
Implementation of the Orders is arcomplished + means of Hanford's Management
Requirements and Procedures Manu: (WHC 1989p). Specific implementation,
where required, is included in the appropriate facility's occurrence
categorization, notification and reporting procedure. Implementation of
environmental limits and requi- ents is found in the Environmental Compliance
Manual (WHC 1991b).

10.1 REQUIREMENTS

10.1.1 Occurrence Identification and Immediate Response

Each employee will identify events and conditions and will promptly
notify management of such oc: rre es.

e Call 811 if immediate help such as fire, ambulance, or patrol is

required.
e (Call 3-3800 (Patrol itions Center) if assistance other than
fire, ambulance, or )] is required.

e After requesting necessary outside assistance, the employee will
notify their supervisor, who will notify the facility manager, the
building emergency director, and the Occurrence Notification Center

at 6-2900.
Operations personnel wil > immediate action to stabilize or return
the facility and/or operation t safe condition.

The oversight organizatic will notify their RL counterparts of the
event after receiving notifice ns from and discussing the event with the
facility manager.

10.2 OCCURRENCE CATEGORIZATION

Environmental occurrences will be categorized as soon as practical using
the criteria for radioactive and hazardous materials release described in
Sections 10.2.1 and 10.2.2. These categnrizations should be made within two
hours of identification. Occurrences wi' be categorized by their
seriousness. If categorization is not clear, the occurrence will be initially
categorized at a level higher than that being considered. The occurrence
categorization will then be eil :r evaluated, maintained, or lowered as
information becomes available.
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e Any controlled and mor ad 1iquid radionuclide release exceeding a
Westinghouse Hanford-e lished ACV on an annual basis or exceeding
2 times an ACV on a mc y or wer ly basis.

e Any controlled and monitored 1liquid radionuclide release exceeding
5,000 times the DCG instantaneously.

10.2.2 Hazardous Materials Relea :
10.2.2.1 Emergency

e Any actual or potel ial release of material to the environment that
results in or could result in significant offsite consequences,
(i.e., need to relocate people, major wildiife kills, woodland
degradation, aquifer rontamination, and the need to secure
downstream water supp s intakes).

10.2.2.2 Unusual Occurrence

e Release of a hazardous substance; a regulated pollutant; or an oil
that exceeds an RQ, fed ‘al permits, DOE standards, or levels
requiring immediate rep ‘ting to outside agencies, as determined by
the Westinghouse Hanfor Environmental Protection group.

10.2.2.3 Off-Normal Occurrence

e Any unmonitored release of a hazardous substance or regulated
poliutant as determined by Westinghouse Hanford Environmental
Protection.

e Any statistically sign° cant increase of a hazardous substance in
normally monitored releases.

e Any discovery of a toxic or hazardous substance where it is not
expected.

e Any release of a hazardous substance or 0il that is not classified
as an unusual occurrence but will he reported to outside agencies
(excluding normal ref ing), as ‘termined by Westinghouse Hanford
Environmental Protect

10.2.3 Diécovery of Radioactive or Hazardous Material
Contamination Due to U.S. Department of
Energy Operations

10.2.3.1 Emergency
e Discovery of contamination that results or could result in

significant conse lences, (i.e., exceeding safe exposure limits to
workers or the pubpiic).

10-3



10.2.3.

10.2.3.

10.2.4
10.2.4.

10.2.4.

W -EP-048

2 Unusual Occurrence

e Discovery of offsite contamination due to DOE operations that does
not represent an immediate th at to the public.

e Any discovery of groundwater contamination not previously known or
suspected.

3 O0ff-Normal Occurrence
. Discovefy of any onsite cont: ition attributable to DOE operations
not previously known or expec

Agreement and Compliance Activities

1 Unusual Occurrence

e Any agreement, compliance, re ition, or permit-mandated activity
for which notification has be iceived from the relevant
regulatory agency that a site 1 is not satisfactory or that a
site is considered to be in r pliance with schedules or
requirements.

o Any occurrence under any agre nt or compliance area that requires
notification of an outside a¢ y wi- in 4 h or less, that triggers
an outside regulatory agency action level, or that otherwise
indicates specific interest or concern from such agencies.

2 O0ff-Normal Occurrence

e Any occurrence under any agreement or compliance area that will be
reported to outside agencies a fo iat other than routine monthly
or quarterly reports.

e Any changes to existing agree :nts or permit-mandated activities.

o Development of new agreements or per it-mandated activities.
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11.7 SAMPLER DESIGN

Sampler design (e.g., air 1 tors) will be reviewed at least biannually
to determine equipment efficie y and compliance with current EPA and industry -
(e.g., American National Standards Institute and American Society for Testing
and Materials) standards.

11.8 COMMUNICAT )N

The Operations and Engine | Contractor and the Research and
Development Contractor will co : and communicate results of their
respective monitoring programs east quarterly and as soon as possible

under upset conditions.

11.9 REPORTS

Results of the near-fiel operational environmental monitoring program
are published in WHC-EP- 45-3, Westinghouse Hanford Company Environmental
Surveillance Annual Report (Schmi . et al. 1990). The radionuclide values in
this report are expressed in c¢i ies, or portions thereof, for each
radionuclide per unit weight ot sample (e.g., picocuries per gram) or in field
instrument values (e.g., cot ts per minute) rather than EDE, which is
calculated as the summation of products of the dose equivalent received by
specified tissues of the body a . tissue-specific weighting factor.
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12.0 QUAI TY ASSURANCE | OJECT PLAN

2.1 PURPOSE

This QAPP describes the quality assurance (QA) requirements associated
with implementing FEMPs. The pla identifies the FEMP activities and ass jns
the appropriate QA requirements detined by WHC-CM-4-2 (WHC 1989c). This QAPP
will be consistent with the re iments in DOE 5700.6B, Quality Assurance
(DOE 1986). In addition, QA r ‘ements in 40 CFR 60, Appendix A, Reference
Methodologies (EPA 1986b), will be considered when performing monitoring
calculations and establishing monitoring systems.

12.2 O0BJECTIVE

The objective of this [ in is to provide a documented Qi P describing QA
requirements for faci ities imf : 'nting the FEMPs.

12.3 REQUIREMENTS

A QAPP (WHC 1991c) has been ‘:veloped to implement the QA program
requirements defined by WHC-CM-4- (WHC 1989c). The QAPP applies specifically
to the field activities, laboratorv analyses, and continuous monitoring
performed for all FEMPs and con .ed by Westinghouse Hanford. Plans and
procedures referenced in the QAPP are available for regulatory review upon
request by the direction of the Westinghouse Hanford Environmental Assurance
Manager. Table 12-1 contains selected Westinghouse Hanford supporting
procedures for FEMP activities, as described in the QAPP.

12.4 FACILITY-SPECIFIC REQUIREH NTS

Table 12-2 lists facility-specific support procedures that are to be
incorporated in FEMP-related activities. These procedures support the
analytical procedures ‘:tailed in Sections 7.0 and 9.0.

The QAPP also include< a of analytes of interest and reference
analytical methods for efi e nitoring at the Hanford Site. This list
includes targeted detection 1 and precision and accuracy requirements for

each analyte. The analytes ot interest applicable to the 222-S Laboratory
Complex have been identified - »m this table in the QAPP and are listed in
Table 12-3 of this document. r :edures used in analyzing facility effluents
should be equivalent to the reterenced analytical methods listed in

ible 12-3.
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St porting Documents and Procedures for 222-S Laboratory Complex
Facility Effluent Monitoring Plan Activities.

Document or

Title or Subject

QAPP Section

Procedure reference?®
L0-150-113 Environmental aboratory Operating Procedure 2.0, 5.0
L0-090-101 Sample Receiving a1 Custodianship - 5.0

222-S Laboratory ({ 1in of Custody)
L0O-150-002 | Responses to Off-! 1dard Condition Reports 4.0, 9.0
and Precision Repi 3
L0-150-001 Laboratory Measurel 1t Quality Control Using 4.0, 9.0, 14.0
the Laboratory ea rement Control System
L0-150-027 Measurement Control 4.0, 9.0, 14.0
LQ-150-001 Laboratory Measur nt Quality Control 4.0, 9.0, 14.0
*WHC-EP-0446 Quality Assura e Project Plan for Facility Effluent

Monitoring Plan Activities (WHC

191c).
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13.0 INTE AND EXTERNAL PLAN REVIEW

The DOE Order 5400.1, Genera Environmental Protection Program,

Chapter IV.4 (DOE 1988a) requires the FEMP be reviewed annually and updated
every three years. he FEMP shot | be reviewed and updated, as necessary,
after (1) each major change or m¢ fication in the facility processes,
facility structure, ventilation and 1iquid collection systems, monitoring
equipment, and/or waste treatment. or (2) a significant change to the safety
analysis reports. In addition, | | regulations require that records on the
results of radioactive airborne ¢ ssions monitoring be maintained onsite for
five years. Operations manage nt will maintain records of reports on
measurements of stack partic lates or other nonradioactive hazardous pollutant

issions for three years.

Facility operators must -- a semiannual basis -- certify that no
changes in operations have occl | that would require new testing. Although
the report is based on the cale * year, the emission limits apply to any

period of 12 consecutive months Westinghouse Hanford Environmental
Protection prepares an annual ¢ lent discharges report for each area on the
Hanford Site, quantifying both yorne and liquid release pathways. In
addition, a report on the air emicsions and compliance to the Clean Air Act
of 1977 (NESHAP) 1is prepare by rsirc ental Protection and submitted to EPA
and DOE.

Facility management is to . 1in Environmental Protection's approval for
all changes to the FEMPs, inc 1 3 those generated in the annual review and
update. In addition, the FEMP ' | be reviewed by Que¢ ity Assurance.
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14.0 ' MPLIANCE ASSESSMENT

This chapter discusses the ¢ :lusions reached from evaluating existing
or planned monitoring against re¢ itory requirements and/or guidance derived
from DOE, federal, and state regt tions. The only effluent type for which a
FEMP is required for the 222-S Li ratory Complex is the liquid.

14.1 LIQUID EFFLUENTS GUIDAI E DERIVED FROM
U.S. DEPARTMENT OF ENERGY, FEDERAL, AND
STATE REGULATIONS

14.1.1 General

As stated in DOE Order 5 Preamble 8e (DOE 1988a), "Effluent
monitoring is the collection 1alysis of samples or direct measurement of
liquid and gaseous effluents 1e purpose of characterizing and quantifying

contaminants, assessing radiation exposures of members of the public,
providing a means to control eff 2nts at or near the point of discharge and
demonstrating compliance with ap; icable standards and permit requirements."”

Further, it 5 stated th . "DOE is committed to good environmental
management of all its programs and at all its facilities to correct existing
enviro ental problems, to minimize risks to the environment or public health
and to anticipate and address po- 1tial environmental problems before they
pose a threat to the quality of - 2 environment or the public welfare."
(5400.1, Preamble 5a)

The DOE has committed y means of DOE Orders 5484.1 (DOE 1981), 5000.3A
(DOE 1990b), and the 5500 series dealing with emergency management to
"...notify Headquarters [Emeraency Operations Center] EOC of significant
nonroutine releases of any po 1tant or hazardous substance, e.g., releases of
hazardous substances . . . as re ired by the CERCLA." The actual amount of
hazardous or radioactive substance that requires notification under CERCLA is
found in 40 CFR 302 (EPA 1985a).

14.1.2 Nonradioactive Liquids

For liquid effluents dis arged to cribs, the basic criterion is that
facilities may not discharge y effluent that is a hazardous waste according
to WAC 173-303. Washington Admi strative Code 173-303 (Ecology 199la) is the
State's implementation of RCRA and incorporates, by reference, 40 CFR 261
(EPA 1987b) and 40 CFR 264 189b). The monitoring required is to
demonstrate (1) a continuing knowledge of the waste composition and
(2) compliance with the prohibition on discharging hazardous waste to the
ground, as called for in DOE Or : 5400.1, Sections 5 and 8 of Chapter IV
(DOE 1988a).

A second area that impacts quid releases to ponds, cribs, ditches, etc.
is the "Land Ban" regulations en idied in 40 CFR 268 (EPA 1987c) and
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A more suitable grab-sa device would be the weighted bottle type as
described in SW 846, Vol. II er 9. This would allow a vertical
stratified sa 1ling plan to , ensuring more closely that the basin

sample is representative.

The frequency of analysis (each batch before discharge to the crib) is
appropriate.

14.2.2 The 222-SA Laboratory

The effluent is not curr sampled and thus does not comply with
regulatory guidance. The eff should be rerouted to the 207-SL Basin, (as
is currently planned), and sa according to internal procedures.

14.2.3 The 219-S Waste Ha 1ling Facility

The waste from 219-S is curi 1tly designated by WAC 173-303
(Ecology 1991a) as toxic (WTO: , corrosive (D002), and TCLP toxic for lead
(D008) and mercury (D009). In addition, the stream is listed for spent
solvents (FO03/F005). Desi at is based on process knowledge and analysis
of the waste.

In the event of an unpla elease, it might be necessary to confirm
the identity of the specific d waste in order to adequately report the
spill and help identify remed tions. To provide compliance with
DOE Orders, the monitoring d for this stream would be to detect an
unplanned release. Subsequen ling and analysis actions would be
determined if and when a re : curred.
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15.0 SUMMARY AND CONCLUSIONS

This FEMP assessed the magnitude of routine and potential liquid and
airborne effluent releases from t : 222-S Laboratory Complex to determine the
compliance of effluent monitoring systems and sampling programs with
applicable DOE, Federal, and State regulations. Based on the data reviewed,
three effluent streams were deter ned to require monitoring according to the
regulations. These three streams emanate from the 222-SA Wastewater, the
207-SL Retention Basin, and the 219-S Waste Transfer Jumper, respectively.

The adequacy and compliance of t @ monitoring systems or sampling programs are
documented in this FEMP. Specifics of the monitoring and sampling program
determined not to be in compliance have been identified.
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1991e, Facility Effluent Monitoring Plan Determinations for the 200 Area
Facilities, WHC-EP-0440, Westinghouse anford Company, R :hland,
Washington.

1991f, Environmental Investigations and Site Characterization Manual,
WHC-CM-7-7, Revision 2, Westinghou Hanford Company, Richland,
Washington.

19919, Functional Design Criteria 222-S Laboratory Waste Water Retention
Facility, WHC-SD-W124-FDC-001, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

1991h, Laboratory Administration, C M-5-4, Westinghouse Hanford
Company, Richland, Wa ington.
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SECTION 02210
GRADING

PART I GENERAL
1.1 SUMMARY

This Section covers the technical requirements for grading (cut
and fill) the overall site, for the roads and railroad and for the
trapezoidal d- :h to the lines and grades shown on the contract
drawings.

1.2 REFERENCES

The pub]icationé listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by basic desigr ion only.

AMERICAN SOCIETY F ! TESTING AND MATERIALS (ASTM)

ASTM D1556 1982 Standard Test Method for Density of
Soil In-Place by the Sand-Cone Method

ASTM D1557 1978 Standard Test Method for Moisture-
Density Relations of Soils and Soil-
Aggregate Mixtures Using 10-1b. (4.54-kg)
Rammer and 18-in. (457-mm) Drop

ASTM D2167 1984 Standard Test Method for Density
and Unit Weight of Soil In-Place by the
Rubber Balloon Method

ASTM D2922 1981 Standard Test Methods for Density
of Soil and Soil-Aggregate In-Place
by Nuclear Methods (Shallow Depth)

1.3 SUBMITTALS
Submittals by the Se ler are not required for this specification
section. The Buyer shall ensure the following information is
provided:

1.3.1 Documentation providing the moisture density relationships
required in Paragraph 3.2.4.1 for each type of soil used for fill.

1.3.2 Documentation of field density tests specified in Paragraph 3.3,
including the locai »n and depth of each sample tested.
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington

Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

3.2.2.3

3.2.2.4

3.2.2.5

3.2.2.6

3.2.3
3.2.3.1

3.2.3.2

3.2.3.3

Rev. 0

Cuts which are carrie below the depths indicated, without
specific instructi: s from the Buyer, shall be properly filled
and compacted to the required elevation by the Seller.

Cuts for the concrete lined trapezoidal drainage ditch shall be
made to the cross sec ions and grades indicated on the contract
drawings. A1l roots, rock, and foreign matter in the sides and
bottom of the ditch ¢« 111 be removed or trimmed to conform to the
slope, grade, and shape of the section indicated. Care shall be
taken not to excavate the ditch below the grades indicated. Over
excavation shall be corrected as indicated in Paragraph 3.2.2.3.

In cut areas the gr beneath the roads and the railroad shall be
overexcavated to a th of at least 12 inches below the required
elevation. The exposed surface shall be scarified to a minimum
depth of 6 inches, mc ;ture conditioﬂtd and compacted in accord-
ance with Paragraph 3.2.4.2. The exchavation shall then be
backfilled in accordance with Paragraph 3.2.3.4 and compacted in
accordance with Para aph 3.2.4.2. Any areas failing to meet
compaction requirements shall be recompacted and retested. If
required compaction cannot be obtained, the material shall be
removed, replaced, recompacted and tested.

In order to achieve a compacted surface at cut areas the Seller
shall make an initial cut slightly higher than the finished ele-
vation. The cut :+ a | be scarified and compacted in accordance
with Paragraph 3.2.4. then the final grading shall be performed to
the required elevati .

Fill

Before placing fill terial the existing grade shall be scarified
to depth of not less than 6 inches, moisture conditioned and
compacted to require :nts specified in Paragraph 3.2.4.

Ground surfaces wh are sloped more than one vertical to four
horizontal on whicl 11 is to be placed shall be plowed, stepped
or broken up in sur 1 manner that the fill will bond with the
existing surface.

Fill and embankments shall be constructed to the lines and grades
indicated on the contract drawings. The completed fill shall
conform to the tyf 11 sections indicated or meet the particular
requirements spec’ :d on the contract drawings.
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3.3 FIELD QUALITY CONTROL

3.3.1 The Buyer shall be re: onsible for field tests to determine that
the work is perfaormed in accordance with this specification and
drawings. The Se¢ 2r shall support and coordinate its work with
Buyer's testing activities.

3.3.2 Field density tests shall be performed in accordance with ASTM
D1556, ASTM D2167 or TM D2922. When tests are performed by the
Nuclear Method p: At  D2922, at least 20 percent of the tests
shall be performed in accordance with ASTM D1556 or ASTM D2167.

3.3.3 Field density tests are required for each method of compaction
utilized and for each type of fill material used.

3.3.4 A field density test shall be performed for each 3000 square feg¢
of compacted fill, w 1 a minimum of one test per layer per day
for each type of fill compacted.

3.3.5 Any areas failing to :et compaction requirements shall be
recompacted and rete :d. If required compaction cannot be
obtained, the materi. shall be removed, replaced, recompacted and

tested.
3.4 PROTECTION
3.4.1 Measures shall be taken to protect existing facilities such as

monuments, benchmarks, aboveground electrical, and other items
identified on the contract drawings and by the Buyer.

3.4.2 Measures shall be té 'n to protect the existing export water
Tines from damage due to the overburden loads created by the
construction equipment.

END OF SECTION
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SECTION 02220
EXCAVATION AND BACKFILL

PART 1 GENERAL
1.1 SUMMARY

This section covers t technical requirements for excavation,
backfill and compacti  for the installation of the concrete
headwalls, catch basins, underground culverts, concrete protection
for the existing 24 inch export water lines and for building pads
as shown on the contract drawings.

1.2 REFERENCES

The pub]ication& listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic des jnation only.

AMERICAN SOCIETY F . TESTING AND MATERIALS (ASTM)

ASTM D1556 1982 Standard Test Method for Density of
Soil in Place by the Sand-Cone Method

ASTM D1557 1978 Standard Test Methods for Moisture-
Density Relations of Soils and Soil-
Aggregate Mixtures Using 10 pound
(4.54 kg) Rammer and 18 inch (457 mm) Drop

ASTM D2167 1984 Standard Test Method for Density

and Unit Weight of Soil In-Place by the
Rubber Balloon Method

ASTM D2922 1981 Standard Test Methods for Density
of Soil and Soil-Aggregate in Place by
Nuclear Methods (Shallow Depth)
WASHINGTON . MINISTRATIVE CODE (WAC)

WAC Chapter 296-155, Section 650-664,
Excavation, Trenching and Shoring

1.3 SUBMITTALS
Submittals by the Seller are not required for this specification

section. The Buyer shall ensure the following information is
provided:
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B. Divert an ‘or p ) out, bail or otherwise remove any water
which may accum te in the excavations, and perform all

necessary work = keep them free from water while construc-
tion under this contract is being completed.

C. Obtain approval -om the Buyer for discharge of water removed
by any means.

3.2.3 Backfilling

A. Backfill mater shall meet the requirements specified in
Paragraph 2.1. rein.

B. Jetting of backfill is not permitted.

. C. Backfill mater shall be placed in maximum loose lifts of
\ 8 inches and be compacted in accordance with Paragraph
3.2.48B.

D. Backfill materi¢ shall be moisture conditioned to within
plus or minus 2 percent of its optimum moisture content as
determined in agraph 3.2.4A. Disking or other mechanical
mixing may be required to obtain the required moisture con-
tent since water applied to the surface will not penetrate
the full depth of the Tift.

E. Do not oneré : avy equipment for spreading and compacting
backfil within 5 feet of below-grade structures. The fill
within this 5 f 't strip shall be placed in maximum loose
1ifts of 6 inches and be compacted with a vibrating plate
compactor, or d m compactor with a total static weight not
exceeding 3000 s. .

F. From the top of the bedding material to a depth of not less
than two feet ¢ :r the underground culverts and the export
water line concrete protection, backfill in loose 1ifts no
thicker than iches and compact in accordance with Para-
graph 3.2.4B. mpaction shall be achieved through the use
of hand tampi  »r a power operated hand vibrating compactor
such as a vit 'ng plate compactor or drum compactor with a
total static jht of not more than 3000 pounds.

Deposit backi material in the trench for its full width.
Use special care in placing this portion of the backfill, so
as to avoid d ge to or movement of the underground culvert
or the concrete encasement.

G. Place the rema 1Jer of the backfill material in maxi m loose

1ifts no ‘eat than 8 inches and compact in accordance with
Paragraph 3.2.
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TION 02231
AGGREGATES ! ROADS AND SURFACING

PART 1 GENERAL

1.1

1.2

1.3

1.4

SUMMARY

This section covers the technical requirements for the furnishing
and installation of t aggregate base course for the roads and
parking area and the uished rock surfacing to the lines, grades
and cross sectio ; sh 1 on the contract drawings.

REFERENCES

The publications ist below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic + s jnation only.

AMERICAN SOCIETY F . TESTING AND MATERIALS (ASTM)

ASTM D75 1987 Standard Practice for Sampling
Aggregates
ASTM D1556 1982 Standard Test Method for Density of

Soil in Place by the Sand-Cone Method

ASTM D1557 1978 Standard Test Methods for Moisture-
Density Relations of Soils and Soil-
Aggregate Mixtures Using a 10-1b (4.54-kg)
Rammer and 18-inch (457-mm) Drop

ASTM D2922 1981 Standard Test Methods for Density of
Soil-Aggregate in Place by Nuclear Methods
(Shallow Depth)
WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

M41-10 1988 Standard Specifications for Road,
Bridge, and Municipal Construction

RELATED REQUIREMENTS
Specification Secti 02210 Grading
SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.
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2.1.3 Conformance Testing

For each type of mat: 1 provided the Seller shall take at least
one sample from the - ce material. The sample shall be taken in
accordance with ASTM .

The sample shall then be tested to demonstrate conformance to the
specified requirements. Testing shall be performed in accordance
to the procedures ecified in M41-10, Section 9-03.15, Test
Methods for Aggregates.

In addition, the moisture density relationship shall be determined
in accordance with AS  D1557 for each type of material provided.

A new sample she | be taken and tested whenever the source of the
material is changed ¢ the tests show unacceptable deficiencies or
variations from spec’ ed requirements.

PART 3 EXECUTION
3.1 PREPARATION

3.1.1 Prior to the placemer of the aggregate base course or crushed
rock surfacing, the Seller shall inspect the site and verify that
the underlying subgr e has been properly compacted and graded in
accordance with Specification Section 02210, Grading.

3.1.2 Supply and set stakes to provide strict and accurate vertical and
horizontal control of the work from monuments and benchmarks
provided by the Buyer. Provisions shall be taken to protect the
benchmarks from dama

3.2 INSTALLATION, API IC 'ION AND ERECTION

3.2.1 Do not install any  .erials when the surface temperature is below
35°F or when rainfeée or other weather conditions will detrimen-
tally affect the q ty of the finished product.

3.2.2 Do not install any :erials when the underlying subgrade contains
frozen materials.

3.2.3 Spread the aggregate base course material and crushed rock
surfacing in layers over the prepared subgrade to achieve a total
compacted thickness as shown on the contract drawings. When a
compacted layer of inches or less is specified, the material may
be placed in a single layer; when a compacted thickness of more
than 6 inches is remnuired, no layer shall exceed 6 inches nor be
less than 3 inches 1 en compacted.
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SFCTION 02510
ASPHALT :© CONCRETE PAVING

PART 1 GENERAL
1 SUMMARY

This section covers t technical requirements for furnishing and
installation of aspha 1ic concrete paving and seal coating for the
roads as shown on the contract drawings.

1.2 REFERENCES
The publications listed below form a part of this specification to
the extent referenced The publications are referred to in the
text by the basic des jnation only.

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

M41-10 1988 Standard Specifications for Road,
Bridge, and Municipal Construction

1.3 SUBMITTALS

Submit the following 1 accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.3.1 Documentation of the aterial tests performed in accordance with
Paragraph 2.1.9. ‘

1.3.2 A copy of the mix :sign showing compliance with the Paragraph
2.2.

1.3.3 Documentation of the field tests performed in accordance with

Paragraph 3.3 shall : by Buyer.

PART 2 PRODUCTS
2.1 MATERIALS

Materials shall com; s with the following requirements:

2.1.1 Asphalt Cement: M41-10, Section 9-02.1(4), Viscosity Grade
AR-4000W
2.1.2 Aggregate for Aspha” ic Concrete Paving: M41-10, Section

9-03.8(3)B, Class B
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Asphaltic concrete ng shall not be placed on any wet surface
or when the averag face temperature is less than 35°F or when
weather conc tions rwise prevent the proper handling or
finishing of the b nous mixtures.

Asphaltic concrete ng shall be installed in accordance with

M41-10, Section 5-C except that the following portions shall
not apply.

Section 5-04.% 5 , 5- 1.3(5)D, 5-04.3(15), 5-04.3(17) throi |
5-04.3(21).

Seal Coat

The seal coat shall ¢ y be installed in dry weather and only when
the ambient temperature is 60°F or above.

The seal coat sh: iIsist of a ¢oal tar pitch emulsion seal coat
installed in accec » with M41-10, Section 5-03 except that
Sections 5-03.4 « 3.5 shall not apply.

FIELD QUALIT COM

The Buyer shall be responsible for field tests to determine that

the work is perfi in accordance with this specification and
drawings. The Si shall support and coordinate its work with
Buyer's testing . ties.

Field density tests shall be performed in accordance with M41-10,
Section 5-04.3(10)B.

PROTECTION
Measures shall be taken to protect existing facilities such as

benchmarks, aboveg d electrical and other items identified on
the contract drawi and by the Buyer.

END OF SECTION
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SECTION 02720
STORM DRAINAGE SYSTEM

PART 1 GENERAL
1.1 SUMMARY

This section covers the technical requirements for the construc-
tion of the storm dra age system including but not limited to
culverts, concrete he walls, catch basins, trapezoidal ditches
and rock riprap as st m on the contract drawings.

1.2 REFERENCES

The publications listed below form a part of this specification to
the extent refere 'ed. The publications are referred to in the
text by the basic des jnation only.

AMERICAN ASS IATION OF STATE HIGHWAY
AND TRANSPOF \TION OFFICIALS (AASHTO)

AASHTO M36 1986 Interim Specification for Corrugated
Steel Pipe, Metallic-Coated, for Sewers
and Drains

AASHTO M190 1980 (1986) Standard Specification for

Bituminous Coated Corrugated Metal Culvert
Pipe and Pipe Arches

AMERICAN SOCIETY R TESTING AND MATERIALS (ASTM)
ASTM A153 1982 Standard Specification for Zinc

Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A307 1990 Standard Specification for Carbon
Steel Bolts and Studs, 60000 PSI Tensile
Strength

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION MANUAL

M41-10 1988 Standard Specifications for Road,
Bridge, and Municipal Construction

1.3 RELATED REQUIREMENTS

Specification Secti 02220 Excavation and Backfill
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1.4 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.4.1 Manufacturer's Catalog Data or the corrugated metal pipe.

1.4.2 Manufacturer's Certificates ocumenting the conformance of the
material to the requirements specified in Paragraph 2.1.1 below.

1.4.3 Documentation of field tests performed in accordance with
Paragraph 3.3 shall be by B er.

PART 2 PRODUCTS

2.1 MATERIALS \ \

2.1.1 Culverts
Provide corrugated metal pine of the size and gauge indicated on
the contract drawings as we 1 as all associated materials required

for the installation of the culverts.

2.1.1.1 Corrugated metal pipe shall conform to AASHTO M36, Type I, with
annular 2-2/3 inch x 1/2 inch corrugations.

2.1.1.2 Longitudinal seams shall be provided with the following minimum
laps:
Pipe Diameter (@) Minimum Lap
@ < 21 inches 1-1/2 inches
21 <@ <36 inches 2 inches
36 <@ 3 inches

2.1.1.3 Asphalt coatings shall conform to AASHTO M190, Section 4.

Corrugated metal pipe identified on the contract drawings as being
u]ined" shall be given an a: halt coating meeting the requirements
for "TEe;tment 5" specified in M41-10, Section 9-05.4(3) and
9-05.4(4). :

Corrugated metal pipe not ntified on the contract drawings
as being "lined" shall be given an asphalt coating meeting
the requirements for "Trea nt 1" as specified in M41-10,

Section 9-05.4(3) and 9-05.4(4).

Asphalt coatings shall not be used on the coupling bands.
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2.1.1.4 Coupling bands shal nform to AASHTO M36, Section 9 for bands
with annular corrut ns except as noted herein.

Coupling bands may be the next thickness lighter than that used
for the pipe but not re than 0.109 inches (12 gauge) nor less
than 0.052 inches (18 gauge).

Coupling bands havir projections in lieu of corrugations are not
allowed.

Steel bolts and nuts pplied with the coupling bands shall
conform to the requirements of ASTM A307 and be galvanized in
accordance with AST  .53.

Coupling bands shall : made by the same manufacturer as the
corrugated metal pipe

2.1.2 Concrete Hea salls

As shown on the cor act drawings.
2.1.3 Concrete Catch Bas® s '

As shown on the co .ract drawings.
2.1.4 Trapezoidal Ditch

As shown on the cont ict drawings.

2.1.5 Rock Riprap
Rock riprap shal :lassified as Hand Placed Riprap with an
underlaid filter <et conforming to M41-10, Section 8-15.2 and
as shown on the act drawings.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Prior to the instal ition of the storm drainage system the
Seller shall verify that the excavations have been made to the
proper elevations | have been compacted in accordance with
Specification Sect 1 02220, Excavation and Backfill.

3.2 INSTALLATION, APPL! ATION AND ERECTION

3.2.1 Culverts

3.2.1.1 Corrugated meté p- 2 shall be installed to the lines and
elevations shown ou the contract drawings.
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SECTION 03361
SHOTCRETE

PART 1 GENERAL

1.1

1.2

1.3

SUMMARY

This section covers ' e technical requirements for the furnishing,
installation and testing of shotcrete for the drainage ditch.

REFERENCES

T : publications listed below form a part of this specification to
the extent referenred  The publications are referred to in the
text by the basic - nation only.

AMERICA? CRETE INSTITUTE (ACI)

ACI 305R 1989 Hot Weather Concreting
ACI 306R | 1988 Cold Weather Concreting
ACI 506.2 1977 Specification for Materials,

Proportioning and Application of Shotcrete

AMERICAN SOCIt TESTING AND MATERIALS (ASTM)

ASTM A185 1990 Standard Specification for Steel
Welded Wire Fabric, Plain, for Concrete
Reinforcement

ASTM C33 1990 Standard Specification for Concrete
Aggregates

ASTM C150 1989 Standard Specification for Portland
Cement

ASTM C260 1986 Standard Specification for Air-

Entraining Admixtures for Concrete

ASTM C494 1986 Standard Specification for Chemical
Admixtures for Concrete

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
ita Requirements section of the Order/Subcontract.
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2.4 ACCESSORIES
Provide all accessories, including but not limited to formwork,
ground wires, guide strips required for the proper installation of
shotcrete.

2.5 MIX DESIGN

Select mix proportions for normal weight shotcrete so as to meet
the following criteria:

Compressive Strengt '8 days): 3,000 psi
Slump: 1-1/2 to 3 inches
Air Entrainment (wet x): 5 to 8 percent

\ The mix desi 1, inclu ng the selection of aggregate gradation and
use of admixture shall be compatible with the type of placement
(wet mix or dry mjx) achnique and equipment being used.

PART 3 EXECUTION

3.1 PREPARATION

Prepare surfaces to receive shotcrete in accordance with Section
3.2 of ACI 506.2.

Verify that the reinforcement is placed and securely positioned as
shown on the contract drawings.

Verify that sul icient formwork, guide strips and ground wires
have been installed  ensure placement of the shotcrete to the
lines and thickness¢ shown on the contract drawings.

A1l equipment used 1 ' mixing, gunning and placing the shotcrete
shall be clean and i good operating condition.

3.2 INSTALLATION, APPLIC 'ION AND ERECTION

3.2.1 Alignment Control:
Alignment control necessary to establish the line and grade of
the con§truction i ensure proper and uniform thickness shall be
accomplished thror  the use of formwork, guide strips and ground
wires.

3.2.2 Delivery, Handling and Storage:

Properly deliver, store and handle materials to prevent
contamination, se ‘egation, or damage to materials.
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Batching and Mixing:

Batching and mixing of shotcrete material shall be in accordance
with Section 3.1 of ACI 506.2.

Placement of Shotcrete:

Placement of shotcrete shall cor orm to the requirements of
Section 3.3 of ACI 506.2 except as noted herein.

Cover over reinforcement shal be as shown on the contract
drawings.

Shotcrete shall be placed to - : lines and elevations shown on the

contract drawings.

Thickness of the in place sl rete shall not be Tess than khat
shown on the contract drawi ,

Placement of shotcrete when a nt temperatures are below 40°F is
allowed only when the require s of ACI 306R are followed.

Placement of shotcrete when ient temperatures are above 90°F is
allowed only when the requi nts of ACI 305R are followed.

Do not place shotcrete on a rozen surfaces. Where standing or
running water is encountere e water must be removed before
shotcrete is applied.

Do not place shotcrete if dry g or stiffening of the mix takes
place at any time prior to delivery to the nozzle.

Do not use rebound or previously expended material in the shot-
crete mix.

Remove all overspray and rebour rior to setting and before
placement of shotcrete on ac icent surfaces.

Joints:

Construction joints shall be 1 accordance with Paragraph 3.6 of
ACI 506.2.

Contraction joints shall be as shown on the contract drawings.
Repair of Surface Defects:
Remove and replace shotcrete ich lacks uniformity, exhibits

segregation, honeycombing, o1 amination, or which contains any
dry patches, slugs, voids ¢ sand pockets.
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Buyer's testing activities.
3.3.2 Field tests shs e in accordance with Section 1.6.3 of ACI
506.2. Additional field tests shall be made whenever the

nozzeleman is change The test method specifie 1in Section
1.6.3.2 of ACI 506.2 shall be used.

END OF SECTION
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Repair of surface :fects and cores holes shall be in accordance
with Section 3.4 of ACI 506.2.

3.2.7 Finishing:
Finishing shall be i accordance with Section 3.5 of ACI 506.2.
Provide a broomed finish.

3.2.8 Curing:
Cure shotcrete in accordance with Section 3.7 of ACI 506.2.

3.3 FIELD QUALITY C [TI

3.3.1 The Buyer shall Lt ponsible for field tests to determine that
the work is perfc in conformance with this specification and
drawings. The Se shall support and coordinate its work with









