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FACILITY EFFLUENT MONITORING PLAN 
FOR THE 222-S LABORATORY 

A. V. Robinson 

ABSTRACT 

A facility effluent monitoring 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 pub1i_c 

safety or the environment. This document 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 Jong-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 years . 

*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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FACILITY EFFLUENT MONITORING PLAN FOR THE 
222-S LABORATORY COMPLEX 

1.0 INTRODUCTION 

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

It is the policy of DOE and Westinghouse Hanford Company (Westinghouse 
Hanford) to conduct effluent monitoring to determine whether the public and 
the environment are adequately protected during DOE operations, and whether 
operations are in compliance with DOE and other applicable federal, state, and 
local radiation standards and requirements. 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 and 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 effluents. This plan includes gaseous and 
liquid effluent monitoring systems for radioactive and nonradioactive 
hazardous pollutants that could be discharged under routine and/or upset 
conditions. The plan describes the airborne and liquid effluent paths, the 
associated sampling and monitoring systems of the 222-S Laboratory Complex, 
and provides sufficient information on the effluent characteristics and the 
effluent monitoring systems so that a compliance assessment against 
requirements may be performed. Adequate details are supplied such that 
radioactive and hazardous material source terms may be related to specific 
effluent streams which are, in turn, related to discharge points and then 
compared to the effluent monitoring system capability . 

Information has been included from the 222-S Laboratory Complex FEMP 
Determination Report dated March 12, 1991 (WHC 199le), written for 
Westinghouse Hanford by Science Applications International Corporation 
personnel. The Determination Report 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 documents, from interviews with cognizant 
engineers, and from personal observations. 

A FEMP is required if the total projected dose from radionuclides exceeds 
0.1 mrem effective dose equivalent (EDE) from any one discharge point or if 
any one regulated material discharged from a facility to the environment 
exceeds 100% of a reportable quantity (RQ) as listed in 40 Code of Federal 
Regulations (CFR) 302 .4 (EPA 1985a) or is designated a Dangerous Waste i n 
Washington Administrative Code (WAC) 173-303-70 through WAC 173-303-103 
(Ecology 1991a). 

1-1 
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Data used in this evaluation to convert projected radionuclide releases 
to offsite doses were developed by Pacific Northwest Laboratory (Rhoads 1990). 
Airborne releases were assumed to occur from either a 10-m stack or at ground 
level from a central location in the 200 West Area. The distance from the 200 
West release point to the offsite location was assumed to be 24,000 m. 

Where possible, actual monitoring data were used to project the radiation 
dose to offsite individuals. When actual data were used, a protection factor 
of 3000 was assumed for effluent systems that were normally filtered with High 
Efficiency Particulate Air (HEPA) filters. This was to satisfy the 
U.S. Environmental Protection Agency (EPA) requirement that no engineered 
controls be considered in the FEMP determination. Where no actual monitoring 
data existed, the best available source term data were used. The DOE Orders 
also require a FEMP evaluation to be performed under anticipated facility 
upset conditions. 

Also where possible, individual radionuclides were used to calculate 
radiation doses. In some ca~es, only~ross alpha and gross beta figures were 
available . In those cases, 9Pu and Sr were used to represent total alpha 
and beta, respectively. 

Three liquid effluents were identified as requiring a FEMP, based on 
their potential for releasing hazardous waste constituents under upset 
conditions. The facilities from which these effluents originate are the 
207-SL Retention Basin, the 222-SA Laboratory, and the 219- S Waste Handling 
Facility. In-depth details of these effluents and their associated monitoring 
systems are included in this FEMP. Information on other routine and potential 
airborne and liquid effluents also is included in this FEMP for completeness, 
but is not discussed to the same level of detail as the information on the 
three liquid effluents. 

1-2 
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2.0 FACILITY 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 2-2). 

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 protection and alarm system, ventilation 
system, and radiation monitoring systems. 

The first floor of 222-S is divided into three general areas. The west 
end contains the lunchroom, offices, and changerooms, which are maintained 
free of radioactivity and toxic chemicals. The central section contains 
laboratories and service areas for work with low-level (generally <10 mr/h) 
radioactive and/or toxic materials, although an occasional intermediate level 
sample may be located in this area . 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 such as electrical outlets, sanitary and 
distilled water, compressed air, and process vacuum. The partial basement 
contains service piping, vacuum pumps, a scanning electron microscope 

- laboratory, and a fully equipped counting room. The second floor contains the 
ventilation supply fans, supply and exhaust ductwork, the ventilation system 
operation and control 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 this laboratory prepares nonradioactive 

~ ~ standards for the 200 Area laboratories. The other section of the laboratory 
is used for cold (nonradioactive) process development work and standards 
preparation . 

The 2716-S Storage Building, located south of the 222-S Laboratory, is a 
1,700 ft 2 metal building with 200 ft 2 partitioned off for the storage of acids 
and bases. It provides both long- 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 2 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 liquid combustibles, although no volatile liquid 
combustibles are stored in the facility . The building serves routinely as a 
satellite accumulation area for waste batteries and spent copier toner 

2-1 
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Figure 2-1. Location of the 222-S Laboratory Complex 
at the Hanford Site. 
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cartridges. The building also is used occasionally as a temporary satellite 
accumulation area for nonlaboratory-related waste such as pesticides or 
hexachlorophene containing soap . There are no floor drains in this building . 

The 222-S Laboratory Annex houses the maintenance shop and the counting 
room filter building . 

Wastewater from the laboratory, normally free of radioactive and 
hazardous chemical contamination, is routed to the 207-SL Retention Basin. 
The 207-SL Retention Basin acts as a temporary holding facility for 
potentially radioactive or hazardous liquid effluents before analysis to 
determine suitability for discharge to the 216-S-26 Crib . This facility is a 
covered, belowgrade concrete structure, directly east of the 222-S Building. 
Two 25,000-gal compartments allow batch collection, sampling, and discharge of 
the waste. If the wastewater meets alpha, beta, nitrate, total organic carbon 
(TOC), and pH specifications for surface discharge (WHC 1991b), it is routed 
to the 216-S-26 Crib, located southeast of 222-S, outside the 200 West 
exclusion area. Water that fails the pH criteria for release to the 
216-S-26 Crib will be neutralized and resampled . Water not meeting 
radioactive and/or hazardous waste specifications may be transferred to the 
219-S Waste Handling Faci'lity for retention before transfer via tanker truck 
or underground transfer lines to Tank Farms or other appropriate facilities. 

The 219-S Waste Handling Facility (Figure 2-3) collects radioactive and 
mixed (i .e., radioactive and hazardous chemical contaminated) liquid waste 
generated by the 222- S Laboratory operations . This facility consists of a 
27- ft by 25-ft belowgrade conta i nment vault, a 22- ft by 13-ft transite 
building, and an attached 13- ft by 8- ft concrete-walled sample gallery. The 
containment vault is divided into two sections called cells A and 8, which 
contain the three liquid waste tanks (TK- 101 , TK-102, and TK-103) and a 
moisture de-entrainer tank (TK-105) . The waste tanks are vented through the 
de- entrainer and a HEPA filter to the atmosphere via the 296-S-16 stack. The 
transite section contains the operating gallery and the pipe trench plus a 
700-gal tank (TK-201) of caustic, which is used to neutralize the waste tanks . 
The concrete sample ·gallery contains the waste sampling hood, which is vented 
through two stages of HEPA filtration to the atmosphere via the 
296- S-23 Stack . 

The 222-SD Solid Waste Handling and Storage System is a concrete
shielded, drum-storage area that was constructed to stage drums containing 
radioactive materials. This area is used for temporary storage of radioactive 
waste drums before they are transferred to the burial ground . It is equipped 
with an electrically driven jib crane for remotely positioning the drums in 
the storage area and for remotely loading the drums on the bed of the waste 
truck . 

The 222- SC Filter Building contains the filtration for Hot Cells 1-A, 
l - E- 1, l - E- 2, and 1- F. The 222-SC Filter Building houses five parallel pairs 
of HEPA filters, which provide second- and third-stage HEPA filtration to hot 
cell exhaust air before it enters the main exhaust plenum and final HEPA 
filtering in the 222-SB Filter Building. In total, four stages of HEPA 
filtration are provided for hot cell exhaust . 

2-4 
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The 222-SB Filter Building houses 96 single-stage HEPA filters to provide 
final filtration for the 222-S Laboratory. Under normal operation of the 
ventilation system, two electrically powered, 46,000 ft3/min fans exhaust air 
from the laboratory. Exhaust air leaves the 222-S Building through the 
296-S-21 Stack. A third exhaust fan, driven by a diesel engine, will provide 
half of the normal operation of the exhaust system if power is lost to the two 
electrically-powered exhaust fans. All HEPA filters in laboratory hoods, 
glove boxes, hot cells, auxiliary laboratory outlets, and stack discharges are 
tested annually with di(2-ethylhexyl) sebacate or equivalent to assess filter 
efficiency. Filters that fail to meet performance standards are replaced. 

The 218-W-7 Dry Waste Burial Vault is located 40 ft southeast of 222-S. 
The concrete burial vault and associated dome and vent structure is 
approximately 25 ft by 12 ft. This underground concrete vault was removed 
from service around 1960. It was used primarily for disposal of 
plutonium-contaminated dry hood waste generated by the 222-S Laboratory. 
Access to the tank is via a locked hatchway. 

The 216-S-26 -Crib receives all wastewater that is collected in the 
207-SL Retention Basin and that meets radiological and chemical limits. In 
addition, this crib also receives 222-SA Laboratory wastewater and steam 
condensate from the 291-S Stack Fan House that bypasses the 207-SL Retention 
Basins. The crib was designed to handle Laboratory wastewater at 75,000 gal/d 
or 25,000 gal/8-h shift. Currently, the crib receives approximately 7,000 
gal/din the summer and about 15,000 gal/d during the winter months. 
Operation and control of this crib is the responsibility of Tank Farm 
Operations. 

2.2 PROCESS DESCRIPTION 

2. 2. 1 Past Practices 

The 222-S Laboratory facilities were constructed in 1950-1951 to provide 
analytical and plant support for the Hanford Reduction Oxidation Plant. 
Through the years, the missions of the 222-S Laboratory have changed and 
modifications have been made in response to new requirements and to 
increasingly restrictive operating and design criteria. 

2. 2.2 Current Practices 

The current operation of the 222-S fa~ilities includes the prov1s1on of 
analytical and radiological chemistry services in support of Hanford Site 
processing plants. The emphasis is on waste management, chemical processing, 
environmental monitoring effluent programs at B Plant, the Uranium Oxide 
Plant, Tank Farms, the 242-A Evaporator, the Waste Encapsulation and Storage 
Facility, the Plutonium-Uranium Extraction Facility, the Plutonium Finishing 
Plant, process development/impact activities, and essential materials . The 
laboratory also supplies analytical services in support of ongoing waste tank 
characterization. 
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2.3 POTENTIAL SOURCE TERMS 

For a number of the major waste streams, effluent monitoring data 
provided reasonable estimates of constituents expected under routine operating 
conditions. The potential inventory at risk was also evaluated under upset 
conditions. Upset conditions are defined as the failure of one administrative 
or physical barrier. 

The potential radionuclide mix for the 222-S Facility, as discussed in 
WHC-EP-0141-2 (Brown et al. 1990) and WHC-EP-0342 (WHC 1990), is assumed to be 
predominantly plutonium, americium, cesium, and strontium. The chemical 
inventory is much more complex and a number of assumptions were used to make a 
preliminary assessment of which chemicals required further consideration. 
A major criterion for further consideration was that 222-S (or other facil
ities) had one or more chemicals in its inventory in an amount greater than 
the RQ, as defined in 40 CFR 302, Table 302.4 (EPA 1985a). Also considered 
was a scenario where the release of a chemical wquld contaminate the 
207-SL Retention Basin such that subsequent liquid discharge to the 
216-S-26 Crib would be in violation of WAC 173-303 (Ecology 1991a) and/or 
40 CFR 302. The individual chemicals determined by this method are discussed 
in Section 4.0. 

2.3.1 The 222-SA Laboratory 

The 222-SA Laboratory wastewater consists of vacuum pump cooling water, 
water purification system backflush water, water from sink and hood drains, 
and the glass washer. Presently, this stream discharges directly to the 
216-S-26 Crib. The stream will be rerouted to the 207-SL basins [estimated 
fiscal year (FY) 1993] to allow sampling before discharge. Radionuclides are 
excluded from the 222-SA Facility, and multiple physical and administrative 
barriers would have to be violated before radionuclide contamination could be 
released into or from the facility. 

Hazardous materials will not be disposed of to the drains under normal 
operating conditions. However, many of the materials listed on the 
222-SA Superfund Amendment and Reauthorization Act of 1986 (SARA) Chemical 
Inventory could be accidentally discharged to the laboratory waste stream 
under upset conditions. Thus, the entire list of chemicals was evaluated 
against the criteria discussed in Section 2.3. 

2.3.2 The 222-S Laboratory 

The 222-S Laboratory is limited to 177 g of fissile material in the 
facility at any one time. The maximum inventory of the principal radionuc
lides anticipated was estimated as 10 Ci of B

9Pu, 298 Ci of 90Sr, and 47 Ci of 
137Cs (WHC 1989a). Americium-241 has been identified as another potentially 
major inventory nuclide . For purposes of this document, the projected radio
nuclide inventory in the laboratory was not used directly to predict releases . 
Instead, the various airborne pathways (stacks) were evaluated based upon 
effluent release data as published in WHC- EP-0141-2 (Brown et al . 1990) and 
appropriate assumptions regarding loss of engineered controls. A discussion 
of the specific •data and assumptions used is found in Section 4.0. 
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Liquid pathway releases were evaluated using radionuclide composition as 
indicated by liquid effluent monitoring results of the 222-S waste in the 
207-SL Retention Basin and the 219-S tanks. These inventories are discussed 
in Sections 2.3.3 and 2.3.4. A discussion of the potential releases under 
normal and upset conditions is found in Section 4.0. 

The hazardous chemicals potentially emitted via the air pathway during 
normal operations are those that are (1) routinely used in the various 
laboratory procedures and volatilized during the process or (2) volatilized 
during upset conditions. The chemicals used routinely that may be volatilized 
during routine operations are ethanol, toluene, and xylene. The total 
inventory, based on the 222-S SARA Chemical Inventory, was less than an RQ and 
thus, they are not considered further. 

Under upset conditions, an additional inventory at risk was the volatile 
chemicals of the 222-S SARA Chemical Inventory that were present above RQ. 
These chemicals are considered further under the specific upset conditions and 
discussed in Section 4.0. 

The liquid effluents from 222-S have a low potential for access to the 
environment {without loss of two or more barriers) until the effluents reach 
the 207-SL Retention Basin or the 219-S Waste Handling Facility. The FEMPs 
are to consider routine effluents and effluents that would reach the 
environment with loss of one engineered or administrative barrier; thus, the 
222-S liquid effluents are not further considered here . See Sections 2.3.3 
and 2.3.4 for a discussion of inventory at risk. 

2.3.3 The 207-SL Retention Basins 

The 207-SL Retention Basins collect liquid effluents exiting 222-S and 
219-S {Figure 2-4) before sampling, analysis, and subsequent discharge to the 
crib. The 222-S wastewater line handles steam condensate; sampling, analysis, 
and subsequent water from laboratory sink drains; drain overflow from the 
supply fan air washers; and discharge from sumps. Vacuum pump cooling water 
is now recirculated and is no longer disposed of to 207-SL. With re~ard to 
r,adioactiv~ inventory, the major nuclides that are anticipated are 9 Sr, 239Pu, 

41 Am, and 37Cs (Table C-19, Brown et al. 1990). The normal procedure of 
performing gross alpha and gross beta measurements before discharge to the 
216-S-26 Crib provides an upper limit to potential routine emissions to the 
soil column and will be further discussed in Section 4.0. 

Disposal of chemicals to the drains is strictly prohibited without 
consent of the 222-S Hazardous Materials Coordinator and/or the Hazardous 
Material Unit Group Manager . 

Many of the materials listed on the 222-S SARA Hazardous Chemical 
Inventory can be accidentally discharged to the 207-SL Retention Basin. 
However, if a chemical is spilled or accidentally poured into a wastewater 
drain, it will be contained in the retention basin and handled appropriately . 
Prohibiting disposal of chemicals to the drains and having a temporary holding 
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Figure 2-4 . 222-S Laboratory Wastewater System. 
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system are excellent measures; however, the present analytical parameters (pH, 
nitrate, TOC, gross alpha, gross beta) are not sufficient to ensure that any 
hazardous waste is discharged to the ground via the 216-S-26 Crib . Thus, the 
entire inventory of chemicals was considered and is further discussed in 
Section 4.0. 

2.3.4 The 219-S Waste Handling Facility 

Waste tanks TK-101, TK-102, and TK-103 contain the radioactive hazardous 
wastes from the 222-S Laboratory. Tank TK-101 and TK- 103 receive waste , 
neutralization occurs in TK-101 or TK-103, and the neutralized waste is 
t ransferred to TK-102 for subsequent shipment to Tank Farms . 

The maximum plutonium allowed in the tanks is 150 g (Harris and McNamar 
1987). If that inventory was distributed in the total working volume of the 
tanks (8,460 gal), the concentration would be 2 x 10-3 g/L . The same documen t 
referenced above gave a typical plutonium concentration of 4 x 10-4 gfL. The 
specification-limit per batch transferred to -Tank Farms is <1 .3 x 10- g/L 
(Fuller 1988a). 

A hazardous waste assessment of the 219-S influent stream was performed 
(Hall 1991) and the stream was designated as a toxic, listed, characteris t i c 
dangerous waste according to WAC 173-303-070 (Ecology 1991a). The 
designations are summarized in Table 2-1 and indicate the presence of a large 
inventory of mixed waste . 

Table 2- 1. · Influent Stream 219-S Waste Des ignation Summary . 

WAC 173-303 Waste Waste characteristics designation 

F003, FOOS Nonhalogenated spent solvents (trace <2p/m) 
0002 Corrosive/Caustic (pH <2 pretreatment, >12 . 5 

posttreatment) 
0008 EP toxic (13.3 p/m Lead) 
0009 EP toxic (0 .3 p/m Mercury) 
WT02 Toxic waste mater i al (N0-2 , 2000 p/m) 

EP=Extraction Procedure 

Under upset conditions, the chemical s in the 222-S SARA Chemical 
Inventory are also potentially available to the 219-S waste tanks. These 
chemicals were evaluated and those that could be present in the tank i n 
quantities greater than EPA's RQ release limits in 40 CFR 302 (EPA 1985a) or 
that could contaminate the waste to a level causing its WAC 173-303 
(Ecology 1991a) or 40 CFR 302 waste designation to change, are evaluated 
further in Section 4.0. 

The 219- S facility also contains a 700-gal tank of approximately 50% NaOH 
(TK- 201) . The contents of this tank , if released during an upset condit i on , 
would be a hazardous waste under the corrosive waste designation (pH >12 . 5) ; 
th i s is considered further in Section 4.0 . 
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2.3.5 Nitric Acid Tanks 

An 800-gal nitric acid storage tank is located on the north side of the 
222- S Laboratory. The contents of this tank, if released during an upset 
condition, would be a hazardous waste under the corrosive waste designation 
(pH <2.0). 

A secondary containment structure around the tank has a volume of 
825 gal. An administrative limit exists that limits the number of gallons in 
the tank to 600. Thus, during an upset condition (i.e., failure of a pipe, 
valve, or tank), there is no credible scenario for the release of concentrated 
nitric acid. Based on a lack of potential release discussed above, a FEMP is 
not required. 

A 150-gal nitric acid supply tank is located on the second floor and in 
the event of a spill could result in the release of corrosive hazardous 
material to the 207-SL Retention Basin. Since there is no reasonable pathway 
to the environment without a second subsequent failure of engineered or 
administrative barrier, this potential source term is not considered further. 

2.3.6 Nonhazardous Solid Low-Level Waste 

This waste stream consists of laboratory office trash and dry waste from 
laboratory areas. These wastes are generated only in 222-S and not in 222-SA. 
Laboratory dry waste typically consists of surgical gloves, empty polyethylene 
bottles, and paper towels. These wastes are generally accumulated in drums 
and in individual laboratory areas. Full drums are staged on the 222-SD 
storage pad for shipment to the 200 West Area Burial Grounds . Broken 
glassware from the laboratories is accumulated in Room 2-B-l in a 55-gal drum . 
Low-level radioactive solid wastes (>100 mR/h) are accumulated in 55-gal drums 
in Room 2-8-1. When full, these drums, as well as drums of broken glassware, 
are staged at a shielded storage pad (222-SD) north of the 222-S Building 
before shipment to the 200 West Area Burial Grounds. Large articles of solid 
waste from radiological control zones, which are certified free of surface 
contamination but which cannot be certified for unconditional release, are 
accumulated in wooden burial boxes outside the 222-S Building before disposal 
at the 200 West Area Burial Grounds. 

No releases to the environment are anticipated during routine operations 
and no upset conditions have been identified that would cause a release. 

2.3.7 Mixed Solid Waste - Lead Waste 

Mixed solid waste consists of radioactive solid waste that is also 
dangerous waste. A primary source of mixed solid waste generated at 222-S is 
radioactively contaminated lead. Lead-mixed wastes are segregated from other 
solid radioactive wastes and are staged at the dangerous and mixed waste 
storage area (i . e., Conex Boxes) north of 222-S before shipment to the Central 
Waste Complex. 

Lead-mixed wastes at 222-S are mainly broken lead sample carriers. There 
does not appear to be a method by which· significant release to the environment 
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can occur for this waste stream; however, this waste stream is regulated 
because the carriers appear to be solid waste (i.e., they are not being 
recycled) and lead is regulate4 as a dangerous waste. There does not appear 
to be any credible release scenario under routine or upset conditions. This 
source will not be considered further in this document. 

2.3.8 Cold Wastes 

Cold wastes consist of those wastes that are only hazardous wastes and 
are not radioactively contaminated. These wastes include outdated laboratory 
chemicals and laboratory chemical wastes, and are generated at both 222-S and 
222-SA. These wastes are accumulated at satellite accumulation areas (222-S 
Room 20 and 222-SA storage cabinet) before packaging in labpack drums for 
shipment to the 616 Building for ultimate offsite disposal. Waste batteries 
and copier toner cartridges are accumulated in satellite accumulation areas 
located in 2716-S. 

These waste streams are regulated because they include chemicals that are 
dangerous wastes. These wastes include those that can be designated as 
dangerous because they are discarded chemical products (WAC 173-303-081), 
toxic mixtures (WAC 173-303-084), or characteristic wastes (WAC 173-303-090) 
(Ecology 1991a). There is no credible release scenario under routine or upset 
conditions for an environmental release. This source will not be considered 
further in this document. 

2.3.9 Mixed Liquid Waste - Organic 

Organic mixed liquid wastes are generated at 222-S during the 
radiochemical separation processes conducted in the different laboratory 
hoods. No mixed wastes are generated at 222-SA. At 222-S, organic liquid
mixed wastes are accumulated in polyethylene-coated glass bottles inside the 
laboratory hoods where the separation processes occur. When these bottles are 
full, they are transferred to the temporary (less-than-90-day) accumulation 
area and packaged in labpack drums. These drums are staged at the mixed waste 
storage pad (i.e., Conex Box) north of the 222-S Building before shipment to 
the Central Waste Complex. 

Some liquid-organic-mixed waste (containing carbon tetrachloride) is 
generated in one of the 222-S Laboratories, and is reclaimed by distillation. 
This reclaimed solvent can be reused several times before it is necessary to 
dispose of it. 

This waste stream is regulated because the organic waste is a dangerous 
waste. The organic solvents used at 222-S include those that are listed as 
dangerous wastes under WAC 173-303-082; these wastes also may be designated 
as dangerous mixtures under WAC 173-303-084 (Ecology 1991a) . There is no 
routine environmental release for this waste stream and there does not appear 
to be a credible scenario for a release under upset conditions . 

2-12 



r 

WHC-EP-0480 

2.3.10 Mixed Liquid Waste - Aqueous 

Aqueous-mixed liquid wastes include aqueous phase wastes from 
radiochemical separation processes, discarded samples, and liquid 
decontamination wastes. Aqueous phase separation wastes are accumulated in 
bottles in laboratory hoods where the separation process occurs. When full, 
these bottles are transferred to a hood in Room 2-B for transfer to waste 
accumulation tanks located in the 219-S Waste Handling Facility . Discarded 
samples also are sent to these tanks. Samples may be aspirated into Tank 103 
from Hood 16 located in Room 2-B, or they may reach the tanks through drains 
in hot cells. Decontamination takes place in Hood 16 (Room 2-B) and 
decontamination wastes are drained into Tank 101. This waste stream is 
regulated because the aqueous wastes contain dangerous wastes. These wastes 
include corrosive dangerous wastes (WAC 173-303-090) and toxic waste mixtures 
(WAC 173-303-084) (Ecology 1991a) . There may be a potential path to the 
environment during upset conditions. See Section 7.1.5 for a discussion of 
estimated releases. 

2.3.11 Mixed Solid Waste - Laboratory Chemicals 

Laboratory chemical wastes are accumulated with mixed liquid wastes in 
satellite accumulation areas before packaging for disposal. The outdated 
chemicals are recertified and put back into use or checked for radioactivity. 
If radioactive (i.e . , greater than 50 pCi/g), they are labpacked and sent to 
the Central Waste Complex; if they are not radioactive, they are packaged and 
sent to the 616 Building for storage before offsite disposal. 

This waste stream is regulated because the laboratory chemicals used at 
222-S include chemicals that are dangerous wastes. These wastes include those 
that can be designated as dangerous because they are discarded chemical 
products (WAC 173-303-081), toxic mixtures (WAC 173-303-084), or 
characteristic wastes (WAC 173-303-090) (Ecology 1991a). There is no credible 
release scenario under routine or upset conditions. This source will not be 
considered further in this document. 

2.3.12 Waste Aerosol Cans 

Aerosol cans from within 222-S radiological control zones are 
individually surveyed and evaluated to determine if they are properly empty . 
The definition of an empty container in WAC 173-303-160 indicates that the 
container is considered empty (nonregulated) if the "pressure inside the 
container equals or nearly equals atmospheric pressure." (Ecology 1991a) 
Aerosol cans will only be considered hazardous waste if they are not properly 
emptied and still contain a hazardous waste. They will be handled as mixed 
waste if they are radioactively contaminated as well. Cans that are 
radiologically contaminated but properly emptied are disposed of as low-level 
solid waste. An accurate inventory of aerosol can products in use at 222-S 
has not been compiled and final procedures, which call for aerosol cans to be 
properly emptied before being disposed, do not presently exist. A draft 
procedure is in progress and is scheduled for implementation in FY 1992. 
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The potential exists for cans that contain dangerous wastes to be 
disposed without being properly emptied. Generally, the aerosol cans contain 
less than a pound of material when full; thus, the potential amount of 
material left in an average-sized can is so small (less than one pound) that 
it is highly unlikely that any RQs would be disposed of. This waste stream is 
not considered further in this document. 

2.3.13 Transuranic Solid Waste 

Transuranic (TRU) wastes are not routinely generated at 222-S. At the 
time of an earlier assessment (ICF 1989), some hoods were being removed from 
Room 2-B. These hoods had been assayed and estimated to possibly contain 
sufficient amounts of plutonium for designation as TRU wastes. The hoods were 
wrapped in plastic and stored in Room 2-B awaiting processing for disposal .· 
Currently, the hoods are in wooden boxes east of the 222-S Facility. There 
appears to be no plausible mechanism for release under routine or upset 
conditions. This waste stream is not considered further in this document. 

2.3.14 Waste Asbestos 

This waste stream is intermittent and consists of asbestos-removal 
activities in the 222-S Building. At the time of this assessment, no asbestos 
was awaiting shipment. Removal activities are performed in radioactively 
contaminated areas; thus, the waste asbestos is considered to be low-level 
radioactive waste . The wastes do not contain any dangerous waste 
constituents. It is double-bagged in polyethylene and placed in drums. 
Asbestos wastes are regulated under the Clean Air Act of 1977; however, there 
is no credible scenario under routine or upset conditions for a release to the 
environment. Thus, this waste stream is not considered further in this 
document. 

2.3.15 The 296-S-21 Stack Fan Emergency Diesel Tank 

The 296-S-21 stack fan emergency diesel tank is an underground tank used 
to store diesel that would power an emergency fan for the stack. The tank, 
which was installed in 1977, is constructed of carbon steel and has a capacity 
of 285 gal. 

The tank is regulated under the Resource Conservation and Recovery Act 
of 1976 (RCRA) Subtitle I , 40 GFR 280 (EPA 1991a), 40 CFR 281 (EPA 1991b), 
Revised Code of Washington (RCW) 90 (RCW 1945), and WAC 173-360 (Ecology 
1990c). The tank is required to be monitored by December 1994 for leaks. 
After 1998, it must be monitored every 30 d and have corrosion, spill, and 
overflow protection. 

Since the tank is regulated under the regulations cited above and has not 
exceeded the period set for compliance, it is not considered further in this 
document. 
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2.3.16 Waste Fluorescent Lights 

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 Building. This waste stream is regulated since 
light bulb residues contain sufficient mercury (0.03%) and cadmium (0.03%) to 
be a toxic dangerous waste using the Toxicity Characteristic Leaching 
Procedure (TCLP) or Extraction Procedure Toxicity criteria. This waste stream 
receives a predesignation from Westinghouse Hanford Solid Waste Engineering 
and is disposed of as a solid hazardous waste. Because there does not appear 
to be a credible scenario for the release of the crushed tubes to the 
environment in an amount exceeding an EPA RQ, this stream is not considered 
further in this document. 

2.3.17 The 218-W-7 Dry Waste Vault 

The 218-W-7 Dry Waste Vault (Operable Unit 200-R0-3) was used in the past 
to receive dry, packaged laboratory and sampler waste from the 
222-S Laboratory . The estimated inventory as of 12/31/88 for this vault 
consists of 37 Ci of 90Sr, 41 Ci of 137Cs, 8.7 x 10·4 Ci of uranium-isotopes, 
7.9 x 10·2 Ci of plutonium-isotopes, and 1.5 x 10·2 Ci of 241 Am. 

The unused vault is locked and does not contain any known liquid; thus, 
there does not appear to be a credible scenario under which it would release 
radioactivity to the environment. This unit is not considered further in this 
document. 
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3.0 APPLICABLE REGULATIONS 

This chapter presents information on (1) the regulations governing 
effluent monitoring requirements for radioactive, nonradioactive hazardous, 
and mixed waste materials in effluents and (2) the applicable environmental 
standards and statutes. Table 3-1 contains a summary of applicable 
regulations. 

Westinghouse Hanford currently is reviewing this FEMP for compliance to 
applicable regulations, and comments will be incorporated into future 
revisions. This review will be completed by January 1, 1992. 

3.1 REGULATIONS PERTAINING TO EFFLUENT RELEASES 

Regulations pertaining to effluent releases at the Hanford Site have been 
developed by several regulatory agencies, including the EPA, DOE, Washington 
State Department of Ecology (Ecology), and the Benton, Franklin, and Walla 
Walla Counties Air Pollution Control Authority. Westinghouse Hanford has 
documented the policies for compliance in its Environmental Compliance Manual 
(WHC 1991b) because Westinghouse Hanford may enforce more restrictive 
requirements as a matter of policy. 

To ensure the health and safety of the public, DOE-controlled facilities 
are required to monitor effluents that have the potential to contain regulated 
materials. Regulations pertaining to the monitoring and environmental 
surveillance requirements of effluents are typically based on the effluent 
release limits associated with the perceived risks these materials pose to the 
public. Monitoring requirements and associated limitations also may be based 
on best available technology (BAT) for liquid control technology, best 
available control technology for airborne control technology, best practical 
control technology criteria. In addition, some monitoring requirements and 
associated limitations are based on environmental protection criteria, such as 
water quality-based discharge standards. The release limits for 
nonradioactive and radioactive effluents are designed to ensure that an 
acceptable level of risk to the public and the environment is not exceeded. 

Cl' As documented in 40 CFR 61, Natjonal [mjssion Standards for Hazardous A;r 
Pollutants (NESHAP) (EPA 1987a), effluent release limits for benzene and 
radioactive materials are based on limiting the risk to the public by limiting 
the potential dose to the maximally exposed member of the public. Similarly, 
for most nonradioactive materials, the risk to the public and the environment 
is controlled by limiting the quantities of the materials released. 

In the case of nonradioactive effluents, monitoring requirements also may 
exist at the point of generation for the protection of the worker. To provide 
a safe workplace environment, monitoring of nonradioactive effluents is based 
on the level or quantity of material present at the point of generation within 
the facility . Currently, an accurate method for projecting the estimated 
source term released at the discharge point does not exist for the inventory 
at risk. Limited guidance is provided in 40 CFR, Part 61, Appendix D, Methods 
for Estjmatjng Radjonuclide £mjssions (EPA 1987a). Although from a regulatory 
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U.S. Department 
of Energy, (DOE) 
Wash ington, D.C. 

U.S. Environmental 
Protection Agency, 
(EPA) 
Washington, D.C. 
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Regulation# 

DOE Order 5400. 1, 1988 
General Environmental Protection Program 

DOE Order 5400.5, 1990 
Radiation Protection of the Public and 
Environment 

DOE Order 5480.4, 1989 
Environmental Protection, Safety, and Health 
Protection Standards 
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Envirorniental Protection, Safety, and Health 
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DOE Order 5820.2A, 1988 
Radi oact i_ve Waste Management 

40 CFR 61, 1989 
National Emission Standards for Hazardous 
Air Pollutants 

40 CRF 61, 1989 
Subpart A 
General Provisions 

40 CRF 61, 1989 
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National Emission Standards for Emissions of 
Radionuclides other than Radon from 
Department of Energy Facilities 

40 CFR 122, 1983 
EPA Administered Permit Programs: The 
National Pollutant Discharge Elimination 
System (NPDES) 

40 CFR 141.16, 1989 
Safe Drinking Water Act (National Interim 
Primary Drinking Water Regulations) 

40 CFR 191, 1985 
Disposal of Spent Nuclear Fuel, High -Level 
and Transuranic Radioactive Wastes 

40 CFR 261, 1989 
Identification and Listing of Hazardous 
Waste 

40 CFR 302.4, 1980 
Comprehensive Environmental Response, 
COfll)ensation and Liability Act of 1980 
(CERCLA): Designation, Reportable 
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Agency/Originator Regulation# 

EPA (Cont'd) 40 CFR 355, 1987 
Superfund Amendnents and Reauthorization Act 
of 1986 (SARA): Emergency Planning and 
Notification 

American National N 13.1 - 1969* 
Standards Guidance to Safl1)ling Airborne Radioactive 
Institute, (ANSI) Materials in Nuclear Facilities 
New York, New York 

N42.18*, 1974 
Specification and Performance of On-site 
lnstrunentation for Continuously Monitoring 
Radioactivity in Effluents 

Washington State WAC 173-216, 1989 
Department of State Waste Discharge Permit Program 
Ecology, (Ecology) 

WAC 173-220, 1988 Ol)'llllia, Washington 
National Pollutant Discharge Elimination 
system Permit 

WAC 173-240, 1990 
Submission of Plans and Reports for 
Construction of Wastewater Facilities 

WAC 173-303, 1989 
Dangerous Waste Regulations 

WAC 173-400, 1976 
General Regulations for Air Pollution 
Sources 

Benton-Frankl in General Regulation 80-7, 1980 
Walla-Walla 
Counties Air 
Pollution Control 
Authority, (APCA) 
Richland, 
Washington 

HA = hazardous airborne. 
HL = hazardous liquid. 
RA= radioactive airborne. 
RL = radioactive liquid. 

HA 

X 

X 

X 

*Refers to standards that are referenced in the DOE and EPA regulations. 

• 1 

HL RA RL 

X 

X 

X X 

X 

X X 

X 

X 

Surmary/Application 

Identifies threshold planning quantities for extremely 
hazardous substances 

Sets standards for effluent monitoring systems 

Recoomendations for the selection of instrllllentation 
for the monitoring of radioactive effluents 

Governs discharges to ground and surface waters 

Governs wastewater discharges to navigable waterways; 
controls NPDES permit process 

Controls release of nonradioactive liquids 

Regulates dangerous wastes; prohibits direct release to 
soil colllllns 

Sets emissions standards for hazardous air pollutants 

Regulates air quality 
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standpoint this guidance applies specifically to radionuclide emissions in 
select circumstances, some of the resuspension fractions and assumptions in 
40 CFR 61, Appendix D, may provide a technical basis for similar calculations 
for hazardous wastes or effluents containing hazardous wastes . Any 
alternative use of Appendix D must receive prior approval of EPA. 

It is important to review the dose limits to the public from operations 
at DOE-controlled facilities. The EPA is promulgating a revision to NESHAP, 
mandating that radionuclide air emissions from each DOE site will not cause 
any individual (maximally exposed individual) to receive a dose greater than 
10 mrem/yr EDE. A single site or facility, as used here, means all the 
buildings, structures, and operations within one contiguous site. For 
example, the entire DOE facility at the Hanford Site must meet the 10 mrem/yr 
EDE standard rather than each building meet the 10 mrem/yr EDE standard. The 
date for mandatory compliance with the proposed revision to NESHAP . is now 
December 15, 1991 for DOE. 

Until the proposed revision to NESHAP is promulgated, the current dose 
limits to the public are in effect. The DOE Order 5400.5 (DOE 1990a), 
Radiation Protection of the Public and the Environment, provides dose limits 
for the public from operations at DOE facilities. These dose limits from all 
DOE sources of radiation and all exposure modes are 100 mrem/yr EDE and 5 
rem/yr dose equivalent limit for any tissue, including the skin and lens of 
the eye. These limits apply to doses from exposures to radiation sources, from 
routine activities, and from remedial actions that are in progress on the same 
site. Although the current limit is 100 mrem/yr EDE, it is recommended that a 
FEMP be prepared as if the proposed NESHAP will be promulgated with the 10 
mrem/yr EDE limit. Effluent monitoring and the associ ated plan would be 
required at a level of 1% of the 10 mrem/yr EDE standards; that is, at 0.1 
mrem/yr EDE. 

The method used to assess radiation dose impacts the requirements for 
effluent monitoring. The limit of 100 mrem/yr EDE is the sum of the EDE (or 
deep dose equivalent, if dosimeter data are used) from exposures to radiation 
sources external to the body during the year plus the ·committed EDE from 
radionuclides taken into the body during the year. The calculation of doses 
from routine DOE activities should be based upon a "reference man," as defined 

a-- by the International Commission on Radiological Protection (ICRP 1979), and 
the dosimetry models and parameters presented in ICRP Publication 30 and 
subsequent ICRP publications. The weighing factors and time periods for 
integrating doses endorsed by the ICRP are to be used for dose commitment 
calculations . Other requirements are presented in the order that include how 
doses from other synthetic or enhanced, riatural radionuclide sources must be 
addressed. 

Dose limits to the public dictate effluent monitoring requirements. The 
DOE Order 5400.5 (Chapter II, Paragraph I.a) (DOE 1990a) presents limits for 
exposure of the public to radioactive materials as a consequence of DOE 
activities from all DOE sources of radiation. The Order states that DOE 
activities will not cause any member of the public to receive an EDE greater 
than 100 mrem in a year. The Order also alerts the reader to the fact that 
DOE must comply with legally applicable requirements, including 40 CFR 61 
(EPA 1987a) for airborne emissions. Doses due to 220Rn, 222Rn, and their 
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respective decay products are specifically excluded from the NESHAP dose 
standard; however, they are regulated by DOE Order 5400.5. 

To demonstrate compliance with the dose limit requirements using effluent 
sampling techniques, evaluations of potential doses to individuals through the 
air pathway will be evaluated using only AIRDOS/RADRISK (Moore et al. 1979) or 
other computer codes or models specifically approved by EPA, as specified in 
NESHAP (EPA 1987a). Compliance also may be demonstrated through environmental 
measurements using approved techniques and calculation of estimated doses to 
individuals assumed to reside at the 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 presented in two categories . These categories 
relate to the effluent release pathway; that is, whether the release pathway 
is airborne or liquid. In addition, 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 Facility 
Effluent Monitoring Plan 

Requirements for a FEMP are provided in DOE Order 5400 . 1, General 
Environmental Protection Program (DOE 1988a). The Order provides specific 
information in Chapter IV on 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 pollutants, characterize pertinent 
environmental and ecological parameters, and identify potential pathways for 
human exposure or environmental impact as a basis for determining the nature 
and extent of the subsequent routine operational effluent and environmental 
monitoring program. 

Radioactive and nonradioactive pollutant effluents released at the 
Hanford Site will be monitored to determine compliance with the DOE 
Orders 5400 . 1 (DOE 1988a), 5400.5 (DOE 1990a), 5484.1 (DOE 1981) and 5480.11 
(DOE 1988b) . The monitoring is performed (1) to evaluate the effectiveness of 
effluent treatment and control; (2) for radioactive material inventory 
purposes; and (3) to determine compliance with all DOE, EPA, state, and local 
requirements pertaining to effluents and pollutant impact on the environment. 
Radioactive material released to onsite waste treatment or disposal systems 
will be monitored to assess the effectiveness of treatment and control and to 
provide a qualitative and quantitative annual summary of the radioactive 
material released. 
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The DOE Order 5400.1 (DOE 1990a) also provides guidance on effluent 
monitoring. As a general rule, monitoring should be conducted in a manner 
that provides accurate measurements of the quantity and/or concentration of 
liquid and airborne pollutants in effluents as a basis for (1) determining 
compliance with applicable discharge and effluent control limits, including 
self-imposed administrative limits designed to ensure compliance with in-plant 
operating limits, effluent standards or guides, and environmental standards 
and guides; (2) evaluating the adequacy and effectiveness of containment and 
waste treatment and control, as well as the efforts toward achieving levels of 
radioactivity that are as low as reasonably achievable (ALARA), considering 
technical and economical constraints; and (3) compiling an annual inventory of 
the radioactive material released in effluents and onsite discharges. 

Collected effluent monitoring data should reflect as accurately as 
possible the volume, rate of discharge, and content of the effluent at the 
point of discharge. Effluent monitoring data pertaining to the release of 
nonradioactive pollutant material should include the total quantity (amount) . 
Effluent monitoring data pertaining to the release of radioactive material 
should include the total activity (number of curies) released in airborne and 
liquid effluents and the specific radionuclides comprising a significant 
portion (>10%) of the radiation dose. Although exceptions exist, this 
requirement indicates that the measurement should be made at the point of 
discharge. An exception occurs when a portion of the effluent stream close to 
the point of generation can be monitored to provide a more accurate estimate 
of the hazardous material being released from the facility. 

Effluents should be monitored at the point at which the applicable 
standards apply. For example, onsite discharges may be monitored at the waste 
treatment and disposal system; effluents may be monitored at the point after 
all treatment and control (including retention and decay) have occurred. In 
many cases, the monitoring location is specified in the discharge or operating 
permit. 

The sampling method and frequency should be determined by considering the 
purpose or need for the data collected. Data are collected to eval~ate the 
effectiveness of waste treatment and control, to demonstrate compliance with 
operating limits of applicable effluent or performance standards, and to 
compile and trend effluent characteristics. Continuous or proportional 
sampling is recommended and may be required where there is significant 
variation in the concentrations and mixtures of potential pollutants in the 
effluent stream. Periodic sampling may be adequate when the concentrations 
and mixtures are reasonably constant, and there is minimal likelihood of 
unusual variations. Similarly, proportional sampling may be necessary when 
effluent flowrates fluctuate; whereas, a representative grab sample may 
suffice for batch discharges. The method of sampling is usually specified in 
the applicable regulation or permit. 

For the purpose of reporting radiological data, gross radioactivity 
measurements generally are inadequate. They can be appropriate when (1) gross 
radioactivity releases are a small fraction of the offsite Radioactivity 
Concentration Guides for "unidentified mixtures" and are of no health or 
environmental significance; (2) the relative concentrations of specific 
radionuclides are so well known by other means that gross radioactivity 
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measurements are truly indicative of the activity being released; or (3) the 
activity of waste streams is so low as to preclude specific nuclide 
measurements . 

Radioactive effluents and onsite discharge monitoring and reporting must 
be adequate to provide an annual average concentration and an annual summary 
of the quantities of radioactive materials released. The summary should be 
complete to the extent that all significant releases are reported. It is 
required, therefore, that the annual average flow and pollutant concentration 
be determined for each waste stream. 

The EPA regulations pertaining to the release .of hazardous substances 
from DOE facilities are presented in 40 CFR 302, Designation, Reportable 
Quantities, and Notification (EPA 1985a). This regulation, in accordance with 
Sections 101(14) and 102(a) of the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), designates those substances 
in the statutes of CERCLA, identifies RQs of those substances, and sets forth 
the notification requirements for releases of these substances. This 
regulation also sets forth RQs for hazardous substances designated under 
Section 311(b)(2)(A) of the Clean Water Act of 1977. 

3.2.2 Airborne Effluents 

Airborne emissions of radioactive materials from DOE-controlled 
facilities at the Hanford Site are subject to the regulations of EPA. The 
primary regulation is 40 CFR 61 (NESHAP). The list of hazardous air 
pollutants regulated under NESHAP (EPA 1987a) is provided in Subpart A, 
General Provisions. The specific emissions standards and monitoring 
requirements for radionuclides are contained in Subpart H, "National Emission 
Standards for Emissions of Radionuclides Other Than Radon From Department of 
Energy Facilities," of the proposed 40 CFR 61. Subpart H standards cover all 
DOE operations that emit radionuclides (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 radioactive wastes) (EPA 1985b) and 40 CFR 192 
(uranium and thorium mill tailings) (EPA 1983). 

Subpart Hof the proposed NESHAP presents detailed requirements for 
emissions monitoring and test procedures, compliance and reporttng, 
record-keeping requirements, and exemptions from the reporting and testing 
requirements of 40 CFR 61. Radionuclide emission rates from stacks and vents 
must be measured at all release points that have the potential to discharge 
radionuclides into the air in quantities that could cause an EDE in excess of 
1% of the standard. The potential to discharge radionuclides must be based on 
the discharge from the effluent stream that would result if all 
pollution-control equipment did not exist, but facility operation(s) was 
otherwise normal. For release points that have a potential to release 
radionuclides into the air but have effluents below the continuous monitoring 
standard, periodic confirmatory measurements must be made to verify low 
emissions. Furthermore, all radionuclides that can contribute greater than 
10% of the potential EDE for each release point must be measured . With prior 
EPA approval, alternative methods to the one described (including process 
knowledge) can be substituted for measurement to determine the emission levels 
of individual radionuclides. 
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Subpart H, Section 61.93 of the proposed NESHAP specifies the monitoring 
for determining radionuclide emission rates. These requirements include 
sampling points, appropriate sampling methods, flowrate determinations, 
frequency of sampling, analytical methods, quality assurance procedures, or 
other procedures approved by EPA. Direct measurement of air concentrations of 
radionuclides at the receptor point is acceptable if the criteria in Section 
61.93(b)(5) are met. These criteria include continuous monitoring of released 
radionuclides, satisfactory detection limits, quality assurance, and prior EPA 
approval. 

The proposed NESHAP requires that plants continuously monitor their 
operations and keep records of the results of their monitoring onsite for 
5 yr. Facility operators will have to certify -- on a semiannual basis -
that no changes in operations that would require new testing have occurred. 
Although the report is based on the calendar year, the emission limit applies 
to any period of 12 consecutive months. 

Additional EPA requirements on hazardous substances are contained in 
40 CFR 302 .4 (EPA 1985a). This regulation provides information on RQs of 
nonradioactive hazardous substances. Unlisted hazardous substances designated 
by 40 CFR 302.4 are regulated in accordance with the EPA-defined toxicity of 
the contaminant. 

Several DOE Orders provide requirements for monitoring radioactive and 
nonradioactive airborne effluents from DOE facilities at the Hanford Site. 
These orders state that DOE-controlled facilities must comply with 40 CFR 61 
(EPA 1987a). The two principal orders are DOE Order 5400.5, Radiation 
Protection of the Public and the Environment (DOE 1990a), and 
DOE Order 5400.1, Chapter IV, Environmental Monitoring Requirements 
(DOE 1988a). 

Airborne emissions from DOE-controlled facilities that have the potential 
for radioactive contamination· must be monitored in accordance with the 
requirements of DOE Order 5400.l (DOE 1988a) and DOE Order 5400 . 5 (DOE 1990a) . 

In the state of Washington, airborne effluents are regulated by the 
Washington Clean Air Act of 1977. General regulations for air pollution 
sources are presented in WAC 173-400 (Ecology 1991b), including emission 
standards for sources emitting hazardous air pollutants in WAC 173-400-075. 

The U.S. Department of Energy Field Office, Richland (RL) contractor 
policies for radioactive airborne releases are discussed in WHC-CM-7-5 
(WHC 1991b). This manual references the applicable regulations governing the 
monitoring of radioactive airborne effluents in NESHAP. Other regulations, 
including 40 CFR 52 (EPA 1989a), and DOE Orders 5400.l (DOE 1988a), 5400 .5 
(DOE 1990a), and 5484.1 (DOE 1981), state that DOE facilities must comply with 
the requirements set forth in the NESHAP . 

3.2.3 Liquid Effluents 

Requirements limiting the exposure of the public to radioactive material s 
from DOE-controlled activities through the drinking water pathway are 
presented in DOE Order 5400.5, Chapter II, Paragraph l.d (DOE 1990a). 
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Although the radiological criteria of the public community drinking water 
standards of 40 CFR 141 (EPA 1985c) are not applicable to DOE-operated 
drinking water systems, it is the policy of DOE to provide an equivalent level 
of protection for all persons consuming the water from a drinking water supply 
operated by or for DOE. These systems will not cause any person consuming the 
water to receive an EDE greater than 4 mrem/yr, excluding naturally occurring 
radionuclides. In addition, DOE facility operators will ensure that the 
liquid effluents from DOE activities will not cause private or public drinking 
water systems downstream of the facility discharge to exceed the drinking 
water radiological limits of 40 CFR 141 (EPA 1985c). 

The dose limit is consistent with the drinking water criteria in 
40 CFR 141. The dose limit is the EDE to an individual whose exclusive source 
of drinking water contains a radionuclide or a mixture of radionuclides at a 
level of 4% of the appropriate derived concentration guide (DCG) value. The 
maximum contaminant levels in public water systems are found in 40 CFR 141.15 
(generally radium and alpha emitters) and in 40 CFR 141.16 (beta and gamma 
emitters) (EPA 1985c). 

Liquid effluents from DOE-controlled facilities that have the potential 
for radioactive contamination must be monitored in accordance with the 
requirements of DOE Orders 5400.1 (DOE 1988a) and 5400.5 (DOE 1990a). 
Facility operators must provide adequate monitoring of liquid waste streams to 
(1) demonstrate compliance with the applicable requirements of DOE 
Order 5400.5, Chapter II; (2) quantify radionuclides released from each 
discharge point; and (3) alert affected process supervisors of upsets in 
processes and emissions controls . 

Depending on where a liquid effluent (wastewater) is discharged, certain 
regulations apply. These regulations are implemented through issuance of 
permits by federal, state, and/or local agencies. It is the responsibility of 
the facility, through RL, to apply for the permit appropriate to the effluent 
being discharged. Before applying for any permits, the applicant must know 
the sources of its wastewater discharges and where the wastewater is being 
discharged. The following regulations apply, based on where the wastewater is 
discharged. 

• Wastewater discharged to a Publicly Owned Treatment Works (POTW) is 
subject to federal regulations found in 40 CFR 403 to 471 (EPA 1990) 
and may also be subject to local regulations and limitations. · 
Permits for such discharges are obtained from the local sewerage 
agency into which the effluent is discharged, or in some cases, from 
the State. 

• Wastewater discharged into a navigable waterway is subject to state 
of Washington regulations (WAC 173-220) (Ecology 1990a) under the 
National Pollutant Discharge Elimination System (NPDES) . The State 
issues NPDES permits for such discharges. 

• The state of Washington controls discharges to ground and surface 
waters of the state under WAC 173-216 (Ecology 1990b) and issues 
permits for such discharges. A permit of this type would be · 
necessary for any discharges to land that could infiltrate to 
groundwater. 
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Each type of discharge permit identified above will typically contain 
discharge limitations and monitoring requirements. However, the limitations 
and monitoring requirements will vary, depending on the source and type of 
wastewater being discharged. For instance, discharges to a POTW will be 
subject to pretreatment standards, which are based on the production process 
generating the wastewater for those processes categorized by EPA. Categorical 
processes are identified in 40 CFR Parts 403-471 (EPA 1990). Specific 
limitations, monitoring, and reporting requirements have been promulgated for 
each categorical process. In addition to EPA's requirements, the state and 
local sewerage agency may impose additional limitations, monitoring, and 
reporting requirements. Discharges to a navigable waterway also will be 
subject to certain standards, based on the industrial process generating the 
wastewater. Certain additional limitations also are typically imposed in the 
NPDES permit. In all cases, the specific pollutants to be monitored and the 
frequency of monitoring and reporting will be based on the applicable 
regulations and the language of the permit. 

The RL contractor policies for nonradioactive and radioactive liquid 
effluents are discussed in WHC-CM- 7-5 (WHC 1991b) . This manual describes 
current contractor requirements for monitoring and restricting liquid 
effluents . Applicable requirements are discussed in Section 3.4 of this 
document . 

3.2.4 Hazardous Mixed Wastes 

There are currently no regulations pertaining to "mixed waste" in 
effluents. Radioactive and hazardous contaminants in effluent streams are 
handled as individual components in effluent regulations and in effluent 
monitoring. 

The RL contractor policies on mixed waste are presented in Section J of 
Westinghouse Hanford's Environmental Compliance Manual, WHC-CM-7-5 
(WHC 1991b). 

3.3 STANDARDS/REFERENCES 

The DOE Order 5480.4, Environmental Protection, Safety, and Health 
Protection Standards (DOE 1984), presents a listing of mandatory and good 
practice environmental standards. 

3.4 WESTINGHOUSE HANFORD EFFLUENT MONITORING REQUIREMENTS 

Westinghouse Hanford's policy for monitoring effluents is presented in 
WHC-CM-7-5 (WHC 1991b). Although the Westinghouse Hanford manual contains 
some requirements more restrictive than those found in the regulations, this 
FEMP is documenting Westinghouse Hanford's compliance with the requirements of 
the regulations only . The purpose of reviewing and referencing the 
Westinghouse Hanford manual is to indicate Westinghouse Hanford policy. These 
policies are not mandatory for the FEMP. 
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The purpose of the WHC-CM-7-5 is to establish guidelines to be used by 
Westinghouse Hanford that (1) protect the environment from radioactive 
materials and other dangerous substances under Westinghouse Hanford 
jurisdiction; (2) protect people from radionuclides and other dangerous 
substances in the environment; and (3) provide a tool to be used in 
conjunction with applicable DOE Orders and other pertinent federal, state , and 
local laws, rules, and regulations promulgated for environmental protection in 
accordance with the policy defined in WHC-CM-1-1 (WHC 1988a). 

The following sections in WHC-CM-7-5 (WHC 1991b) address the regulations 
applicable to this FEMP: (1) general provisions (Part A), (2) releases to the 
environment (Part B), (3) nonradioactive airborne effluents (Part C), 
(4) radioactive airborne emissions (Part D), (5) nonradioactive liquid 
discharges (Part E), (6) radioactive liquid (Part F), (7) dangerous waste 
control (Part I), and (8) mixed waste (Part J). 

3.5 FACILITY REQUIREMENTS FOR ORGANIC 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 include hazardous waste treatment, storage, and 
disposal (TSO) facilities. Included are organic emissions from recycling 
units that do not require a RCRA permit, but are part of a TSO 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 processes to below 3 lb/h or 3.1 tons/yr or to 
install and operate a control device 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 limits . 
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4.0 IDENTIFICATION AND CHARACTERIZATION 
OF EFFLUENT STREAMS 

Individual effluent streams are organized here in two categories: liquid 
effluents and gaseous emissions. Each stream is briefly described below , and 
the potential for an environmental release under normal operating conditions 
and upset conditions is assessed for radioactive and hazardous chemical 
release. 

For hazardous chemicals, the upset condition considered was the 
inadvertent or unknowing introduction of one container of a given inventory of 
chemicals into a sink, hood, or floor drain. In order to be conservative, it 
was assumed that the largest available container was spilled or poured down 
the drain over a 24-h period. 

Radionuclide emissions were estimated from monitoring data, if available. 
A factor of 3,000 was applied to airborne emissions to simulate a loss of HEPA 
filtration. 

4.1 LIQUID EFFLUENTS 

Five routine or potential liquid effluent streams were identified under 
routine and upset conditions from the site visit and documents provided by 
Westinghouse Hanford staff. During normal operation, it is unlikely that any 
would contain CERCLA RQs of dangerous substances or be design•ted as a 
hazardous waste. However, consideration of upset conditions has identified 
the potential for CERCLA RQs to be discharged and for the stream to be 
designated as a hazardous waste. This, coupled with the fact that 
radionuclides are discharged to the soil column, indicates a need for a FEMP . 

4. 1.1 222-S Laboratory Wastewater 

This waste stream consists of the liquid effluent from the 222-S Building 
..... ! (Figure 4-1). Included in this effluent are steam condensate, vacuum-pump 

cooling water, laboratory sink drainage, cold-tunnel sump drainage, and 
~ overflow from the supply fan air washers. This effluent is discharged into 

the 207-SL Retention Basin. The influent from the 222-S Laboratory is sampled 
via a flow totalizer and proportional grab sampling system. Samples are 
analyzed once per day or before discharge. If the proportional sampler is 
inoperable, a grab sample of the effluent in the basin is obtained and 
analyzed before discharge. The sample is analyzed for pH, TOC, nitrate, total 
alpha, and total beta. If the effluent is below radioactive and hazardous 
chemical release limits for discharge to the soil column, it is discharged to 
the 216-S-26 Crib. If the sample exceeds limits, the effluent can be sent to 
the 219-S Waste Handling Facility and/or to Tank Farms for storage in the 
double-shell tanks. Transfers from 207-SL to the 219-S Tanks would be by 
overland piping. Transfers from the 219-S Waste Handling Facility to Tank 
Farms currently would be by tank trailer truck or by underground lines . 
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Figure 4-1 . 222-S Laboratory Coolant and Condensate Flow Diagram . 
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This waste stream is not currently regulated with regard to hazardous 
chemicals. During an earlier assessment, it was observed that administrative 
controls are in place (e.g., signs at sink drains) to prevent discharge of 
dangerous wastes to this stream . Operating procedures are in place to 
prohibit disposal of liquid wastes to laboratory sinks and drains and i t was 
noted that these procedures specifically state that hazardous chemicals may 
not be disposed of to this stream. 

The FEMP Determination (WHC 199le) (discharge point 207-SL to the 
216-S-26 Crib) lists the potential discharges to the soil column for 
radionuclides at the routine monitored levels and for hazardous chemicals 
during upset conditions. The method of calculation for the hazardous 
chemicals under upset conditions was as follows: It was assumed that the 
largest container of chemical in the inventory was introduced to the 
wastewater stream. The released amount of chemical was then compared to the 
final RQ levels of 40 CFR 302, Table 302.4 (EPA 1985a) . No chemicals were 
identified that had the potential for release above the EPA RQ . The 
regulations regarding nonradioactive liquid discharges , require that releases 
discharged to groundwater should not exceed maximum contaminate levels in 
Appendix B of WHC-CM-7-5 (WHC 1991b) . 

Also found in 40 CFR 302, Table 302.4 (EPA 1985a), are RQs of 
characteristic waste. These wastes are designated as such because of 
properties of ignitability, corrosivity, reactivity, or toxicity. Toxicity 
characteristics of the waste are defined by the list of compounds in 
Table 302.4 and the regulatory limits elaborated in 40 CFR 261.24 (EPA 1987b) . 
The amount of chemical that could be released under the upset conditions was 
assumed dissolved in the entire daily effluent from the 222-S Laboratory 
(7,000 gal). If the resultant concentration of chemical was greater than the 
TCLP maximum concentration of contaminants for the toxicity characteristics 
(40 CFR 261.24, Table 1), then the entire 7,000 gal of wastewater was 
designated appropriately and compared against the RQ levels in Table 302.4 and 
lists of prohibited discharges to land as discussed in WAC 173-303-140 
(Ecology 1991a) and 40 CFR 268 (EPA 1987c) . A number of chemical compounds 
met these criteria. These compounds are listed in the FEMP determination 
(discharge point 207-SL to the 216-S-26 Crib) . Also listed is the specific 
chemical, element, or compound, and the amount used in the calculations. 
Based on these upset conditions, there are effluents that potentially exceed 
RQs and/or would be designated as a hazardous waste. The current monitoring 
parameters for pH, nitrate, and TOC would detect some of these compounds . 
A FEMP is required, based on the potential for exceeding EPA RQs and 
discharging a hazardous waste. 

A consideration of the radioactive portion of the effluent indicates that 
(1) radionuclides have been discharged to the ground in the past and (2) the 
effluent meets the definition of a normally contaminated effluent (Brown et 
al. 1990). A FEMP is required, based on the criteria that any radionuclide 
discharged to the ground must be monitored. In addition, the potential exists 
for discharge in excess of Westinghouse Hanford administrative control value 
(ACV) (WHC- CM- 7- 5, Part F) (WHC 1991b). 
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4.1.2 222-SA Laboratory Wastewater 

This waste stream consists of the liquid effluent from the 
222-SA Building. Included in this effluent are water-purification-system 
back-flush water, water from sink and hood drains, and discharges from the 
glass washer. Administrative controls are in place (e.g., signs at sink 
drains) to prevent discharge of dangerous wastes to this stream. Operating 
procedures for disposal of liquid wastes to laboratory sinks and drains 
specifically state that hazardous chemicals may not be disposed of to this 
stream. Radionuclides are not used in the building; thus, this effluent is 
discharged directly to the 216-S-26 Crib without monitoring or sampling 
(Figure 2-4). 

The RCRA Part A Permit application for the 216-S-26 Crib was withdrawn 
because there is no evidence that dangerous wastes were discharged to this 
crib. Thus, during upset conditions where administrative controls prohibiting 
sink disposal of chemicals have failed, there is a potential for any of the 
chemicals in the 222-SA inventory to be released into the soil column. 
A comparison of the 222-SA SARA Chemical Inventory against the RQ in 
40 CFR 302, Table 302.4 (EPA 1985a) showed that there were no chemicals that 
had the potential for release under normal or upset conditions in excess of 
Table 302.4 RQs. 

There are ten other chemicals that could, under upset conditions, 
contaminate the 222-SA chemical wastewater effluent such that the entire 
1,000 gal estimated daily volume becomes a dangerous waste. For example, a 
release of 100 g of cadmium nitrate would result in the effluent having a 
daily average concentration of 26 p/m . This is well above the 1 p/m that 
would designate the effluent a dangerous waste under 40 CFR 261 (EPA 1987b) or 
WAC 173-303-090 (Ecology 1991a). Thus, the effluent to the 216-S-26 Crib 
(1,000 gal, 8,370 lb) would be far in excess of the one pound RQ allowed for 
TCLP or extraction procedure toxic waste in Table 302.4 (EPA 1985a) and would 
violate land-disposal prohibitions of WAC 173-303-140 (Ecology 1991a) and 
40 CFR 268 (EPA 1987c). Four other metals, four chlorinated solvents, and 
pyridine would create a similar effect with regard to the TCLP waste 
designation of toxicity. These compounds are listed in the FEMP determination 
(discharge point 216-S-26 Crib). Based on this assessment, there are 
compounds that, if introduced into the effluent, would cause an RQ to be 
exceeded and would constitute the discharge of hazardous waste into the 
environment in violation of WAC 173- 303, 40 CFR 302, and 40 CFR 268. A FEMP 
is required for this effluent stream . 

4.1.3 291-S Stack Fan House Cooling Water 

Coo~ing water and steam condensate from the 291-S Facility emergency 
exhaust fan is routed directly to the 207-SL Retention Basin discharge box 
(Figure 2-4). Therefore, it bypasses the sampling procedure performed on 
222-S influents and is discharged directly to the 216-S-26 Crib. Based on 
estimates of usage and flowrate (WHC 1990), the maximum contribution is about 
14,000 gal/yr . 
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The condensate is not routinely or potentially contaminated with 
hazardous materials (WHC 1990) . There is also no credible potential for 
r ad ioactive contamination of the condensat e under rout i ne or upset condit i on s; 
t herefore, a FEMP is not required. 

4.1 . 4 The 219-S Waste Handling Facility 

The 219-S Waste Handling Facility collects radioactive and mixed liquid 
waste generated by 222-S Laboratory operations . Overflow and drain lines from 
the caustic tank (Tank TK-201) are routed to Tank TK- 101. There is no 
credible potential for a release to the environment of radioactive or mixed 
waste effluents under routine operating conditions. 

Two potential upset conditions present the opportunity for a liquid 
effluent release to the environment: (1) a failure of valving or pipe from a 
tanker truck to the outside valve of Tank TK-201 would result in spilling 
caustic, which is a characteristic waste because of corrosivity; and (2) a 
failure of valving, fitting, or pipe downstream from the Tank TK-102 outlet 
and pump used to transfer waste to the tank trucks, which transport the 
radioactive hazardous waste from the 219-S Tanks to the Tank Farm, would 
result in an environmental release to the ground via the French drain system . 

Under upset condition (1) it was assumed that there would be about 60 gal 
of caustic available for release due to line drainage and/or two minutes of 
undetected pumping to or from a tank truck at 20-30 gal/min . The 60 gal would 
not exceed the 1,000 pound RQ for NaOH , but would exceed the 100 lb RQ for a 
waste with pH>l2.5. [See FEMP determination (WHC 199le).] The spill would 
enter the French drain system on the north side of the building . 

Under upset condition (2) it was assumed that there would be an 
undetected disconnect during tank truck loading that persists for two minutes . 
The flowrate is assumed to be 15 gal/min and the tanks are assumed to contain 
the maximum of 150 g fissile miterial in the entire working volume of the 
three tanks (8,460 gal). The 29Pu was chosen for the calculation. The waste 
in the tanks has been analyzed and was found to be both corrosive (pH>l2.5) 
and TCLP toxic for lead and mercury. [See FEMP determination (WHC 199le).] 

Based upon these conditions, radioactivity would be released to the soil 
and a release of TCLP toxic waste would exceed the Table 302.4 RQs 
(EPA 1985a). [See FEMP determination (WHC 199le).] 

4.2 AIRBORNE EMISSIONS 

Potential airborne emission streams have been identified. These streams 
contain both radioactive and nonradioactive components . 

4. 2.1 The 296-S-21 Stack 

The 296- S- 21 Stack is the main exhaust stack for 222-S. This stream 
consists of exhaust air from 222-S laboratory hoods, exhaust air from hot 
cells, room exhaust, and process vacuum pump exhaust (Figure 4-2). The stream 
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Figure 4-2 . Airflow and Filtration Schematic for 222-S Laboratory . 
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contains small amounts of radioactivity and is filtered through HEPA filters. 
There is also the potential for the stream to contain small amounts of 
nitrogen oxides from nitric acid fumes and small amounts of volatiles from lab 
chemicals . The stream is continuously monitored for alpha and beta 
radioactivity and is routinely sampled for quarterly analysis of gross alpha , 
gross beta, and specific nuclide analysis. No sampling for hazardous 
chemicals is performed. 

The discharged exhaust gases are continuously sampled and periodically 
analyzed. Emissions for Calendar Year 1989 were reported as <3.33 x 10-6 Ci 
for gross alpha and 1.78 x 10-5 Ci for gross beta; see Table B-2 (Brown et al . 
1990). Application of the multiplicative factor of 3,000 to simulate loss of 
HEPA filtration gives an estimated release of 0.010 Ci for gross alpha and 
0.053 Ci for gross beta. Based on the estimated inventory (Section 2.3.2), it 
is assumed that all gross alpha is 239Pu and all gross beta is 90Sr. Using the 
Unit Dose Calculations for Westinghouse Hanford Facility Effluent Monitoring 
Plans (Rhoads 1990), the CAP-88 (Beres 1990) dose estimates for the maximum 
offsite individual are: 

0.0515 mrem/yr EDE 
0.0014 mrem/yr EDE 

Using an alternative (more conservative) assumption that 241 Am accounts 
for all the gross alpha measurement, the calculated dose is increased to 
0.078 mrem EDE. The total estimated dose (239Pu, 90Sr) to the maximally 
exposed offsite individual is 0.05 mrem EDE (assumed 10-m stack). A FEMP is 
not required due to emission of radionuclides [see FEMP determination 
(WHC 199le)] because 0.1 mrem EDE is not exceeded. The WHC-CM-7-5, Part D 
(WHC 1991b) requires sampling of airborne effluents that have the potential to 
exceed 10% of any DCG-public value on an annual average. Environmental 
monitoring data show measured average gross alpha emissions as "less than" 
about 18% of the DCG-public values (for 241 Am and n 9Pu), and thus it is 
reasonable to assume that the stack has the potential to exceed 10% of the 
239 Pu or 241 Am DCG-public value. Therefore, a continuation of the present 
sampling schedule is recommended. 

Toluene and xylene are routinely used in relatively large quantities. 
Although other volatile materials exist in the lab, they are generally used in 
small quantities and the containers are kept stoppered while not in use; thus, 
evaporation is minimal. Although there are large numbers of volatile 
chemicals available in the lab, they are in varying quantities and 
concentrations in several different locations. The only possible way all of 
the inventory could be evaporated in a short time would be because of a 
catastrophic event such as an earthquake. This is considered outside the 
scope of this document. Other nonvolatile materials have very little or no 
chance of entering the gaseous effluent stream either through entrainment or 
evaporation. 

Potential releases during upset conditions were evaluated, based on the 
current 222-S chemical inventory of volatile chemicals and the criteria in 
Section 4 . 0 . No chemicals that would exceed the final RQs of Table 302 .4 
(EPA 1985a) were found. Therefore, a FEMP is not required due to chem ical 
emissions. [See FEMP determination (WHC 199le) . ] 
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4.2.2 The 296-S-16 Stack 

The stream from the 296-S-16 Stack consists of exhaust air from the 
296-S Tanks. The exhaust air from the tanks goes through a de-entrainer tank 
and HEPA filters before discharge to the atmosphere. The stack exhausts the 
gases from Tanks TK-101, TK-102, and TK-103. The exhaust gases discharged are 
continuousl/ sampled and the CY 1989 emissions were reported as 
<6.59 x 10· Ci for gross alpha and 3.32 x 10·8 Ci for gross beta (See 
Table B-2 in Brown et al. 1990). For those values, a multiplication factor of 
3,000 is assumed to simulate loss of HEPA filtration; therefore, the 
uncontrolled releases would be estimated at <1.98 x 10·5 Ci for gross alpha 
and 9.96 x 10·5 Ci for gross beta. 

Assuming 239Pu as the alpha material, 90Sr for the beta material, and 
using Rhoads 1990, the maximum offsite dose to an individual from the release 
of this level of material is 7. 2 x 10·5 mrem EDE for 239Pu and 2 x 10·6 mrem 
EDE for 90Sr (ground-level release). The total maximum offsite exposure is 
estimated to be 7.4 x 10·5 mrem EDE. Similar calculations using the 
CAP-88 (Beres 1990) dose estimates ~ave a total maximum offsite exposure of 
1.0 x 10·4 mrem EDE. The EDE for 24 Am was also calculated assuming the gross 
alpha measurements derived 100% from 241 Am. The dose calculated was 
1. 1 x 10·4 mrem EDE, which is still significantly below the 0.1 mrem limit 
[FEMP determination (WHC 199le)] . Therefore, a FEMP is not required for the 
emissions of radionuclides; however, WHC-CM-7-5, Part D (WHC 1991b) requires 
sampling for airborne effluents that have the potential to exceed 10% of the 
public DCG values on an annual average. The 1989 data for 296- S-16 show 
measured average gross alpha emissions as "less than" about 18% of the 
DCG- public values (for 241 Am and 239 Pu) , and thus it is reasonable to assume 
that the stack has the potential to exceed 10% of the 239 Pu or 241 Am DCG- publ ic 
value. 

This stream is regulated because it contains radionuclides . Based on 
information reviewed and observations during the assessment, the stream does 
not appear to contain regulated amounts of other constituents during routine 
operations . In considering upset conditions, the same inventory would be used 
as for the 296- S-21 Stack. No chemical in excess of RQs was found to be 
emitted under routine or upset cond i tions. Therefore , a FEMP is not required 
because of the emission of hazardous chemicals. [See FEMP determination 
(WHC 199le).] 

4.2.3 The 296-S-23 Stack 

This stack exhausts the sample gallery hood in 219-S. Air is drawn 
through the sample gallery into the hood and exhausted to the stack. No 
hazardous chemicals or radioactive materials are present in the sample gallery 
room. The only source of hazardous or radioactive materials would be from the 
sample box in the 219-S vault. The sample box contains sampled liquid drawn 
from the tanks . The air being exhausted from the sample box will be 
essentially the same as what is being exhausted through the 296- S- 16 Tank 
exhauster. The only difference between the two streams is that the 
296- S-16 stream has a demister before discharging through a HEPA filter , wh i l e 
there is no demister in the 296-S-23 exhaust system . The tanks contain the 
radioactive chemical wastes from the 222-S Laboratory . The air from the 
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sample gallery hood has a very low potential for contamination with 
radionuclides or hazardous chemicals. Because of the low potential for 
contamination, the stack is not currently monitored or sampled. This stream, 
however, does pass through a HEPA filter before discharge to the atmosphere. 
This stack operates on an as-needed basis (10-12 h/mo). The flowrate of the 
stack, when operating, is about 720 ft 3/min. 

The hood is operated infrequently, about 10-12 h/mo. The potential 
effluents are (1) the airborne material in the 219-S Tank and vault, and 
(2) air drawn from the sample gallery. The most conservative estimate of a 
potential discharge would be at the same activity level as estimated for the 
296-S-16 Stack (Section 4.2.2). The flow rate for the 296-S-23 discharge is 
5. 5 times greater than for 296-S-16 (720 ft 3/min vs . 130 ft 3/min), but the 
duration is 60 times less (720 h vs. 12 h). The total volume of gas 
discharged is 0.0917 (5.5/60) of the volume from the 296-S-16 Stack, as would 
be the calculated offsite dose. Therefore, the estimated offsite dose [GENII, 
(Napier et al. 1988) ground-level release+ to the maximum individual is 
6.6 x 10-6 mrem EDE for n 9Pu and 1.8 x 10- mrem EDE for 90Sr. Thus, the total 
dose to the maximally exposed offsite individual is 6.8 x 10-6 mrem EDE. 
A similar calculation using the CAP-88 dose estimates gave a maximum offsite 
exposure of 9.5 x 10-6 mrem EDE. Therefore, a FEMP is not required due to the 
estimated radionuclide emissions. [See FEMP determination (WHC 199le).] 

This waste stream is regulated because it contains radionuclides. The 
stream does not contain regulated amounts of other constituents. Considering 
potential chemical releases due to upset conditions, the same inventory would 
be used (as discussed above) for the 296-S-21 Stack. Due to the decreased 
use, no chemicals could exceed RQs . A FEMP is not required due to estimated 
chemical releases. [See FEMP determination (WHC 199le) . ] 

4.2.4 The Vacuum Air Sample Pumps Stack 

Exhaust air from the 222-S vacuum air sample (VAS) pumps was vented 
directly to the environment in the past. This stream has been rerouted into 
the 222-S main exhaust plenum and is exhausted via the 296-S-21 Stack. Thus, 
the contribution from this release point is included in the discussion of 
296-S-21, Section 4.2.1 . 

4.2.5 The 222-SA Stack 

The 222-SA Stack receives exhaust air from the laboratory hoods located 
in the 222-SA Building. There is the potential for this stream to contain 
trace amounts of volatile organics from chemicals handled in the hoods. 
Because 222-SA does not handle radioactive materials, there is no potential 
for this stream to contain radionuclides. Based on the lack of potential for 
radionuclide or hazardous chemical emissions, the stream has not been sampled 
for either chemicals or radionuclides, and no treatment of the stream occurs 
before discharge to the atmosphere. 
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Based on the presence of administrative procedures prohibiting di sposal 
of any hazardous chemical in the hoods and an assessment of the total 
inventory, there was no discernible mechanism by which routine emiss i ons of 
volatile hazardous chemicals could occur. 

An evaluation of potential releases of volatile chemicals under the upset 
conditions discussed in Section 4. 2.1 indicates no chemicals in the laboratory 
inventory could be emitted in excess of EPA Table 302.4 RQs (EPA 1985a) . 
Therefore, a FEMP is not required for airborne chemical emissions . [See FEMP 
determination (WHC 199le).] 

4. 2.6 The Nitric Acid Tank Vent 

This stream derives from the 222-S nitric acid storage tank (600 gal 
working capacity) and vents directly to the atmosphere. The tank does not 
contain radioactive materials, so there is no potential for the stream to 
conta i n radionuclides. There is no treatment before discharge of the stream 
to the atmosphere. Based on consideration of NOx discharge limits of 
40 CFR 302, Table 302 .4 (EPA 1985a), there does not appear to be a credible 
scenario where an RQ could be exceeded. 

This stream is classified as nonregulated, based on process knowledge, 
because it does not contain regulated amounts of nitrogen oxides . There is no 
need for a FEMP due to airborne chemical emissions . 

4.3 SUMMARY 

Based on the data and applicable regulations reviewed, a FEMP is required 
for three liquid streams. A summary of facilities considered, and the results 
of the FEMP determination process , is presented in Table 4-1. 

4-10 



WHC-EP-0480 

T bl 4 1 F ' l 't Effl t M ·t a e - ac, l y uen on, or,ng Pl D t an e erm,na t . s 10n ummary . 

Facility Matrix Discharge FEMP Reason for FEMP point required? 

222-S Laboratory Liquid 216-S-26 Crib Yes Potential 
Wastewater/207-SL hazardous 
Retention Basin chemical and/or 

radioactive 
compound release 
under upset 
conditions 

222- SA Laboratory Liquid 216-S-26 Crib Yes Potential 
Wastewater hazardous 

chemical release 
under upset 
conditions 

291-S Stack Fan Liquid 216-S- 26 Crib No 
House Cooling 
Water 

222-S Nitric Acid Liquid Nitric Acid No 
Storage Tank Tank 

219-S Building Liquid Caustic Tank No 
Liquid Caustic Valve 
Tank 

219-S Waste Liquid 219-S TK- 102 Yes Potential 
Handling Facility Outlet Jumper hazardous 

chemical and/or 
radioactive 
compound release 
under upset 
conditions 

222-S Nitric Acid Air Tank Vent No 
Storage Tank 

222-S Laboratory Air 296-S-21 No 
Stack 

219-S Tanks Air 296-S-16 No 
Stack 

219-S Sample Air 296-S-23 No 
Gallery Stack 

222-SA Laboratory Air 222-SA Stack No 

FEMP = Facility Effluent Monitoring Plan 
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5.0 EFFLUENT POINT OF DISCHARGE DESCRIPTION 

A brief descript ion of each potential point of discharge was i ncluded in 
Sections 2.3 and 4.0 and will not be repeated here for effluent streams th at 
are not required to have a FEMP. Additional details are provided below fo r 
the contributors that discharge to the 216-S-26 Crib (McNamar and Fuller 1986) 
and the waste-transfer jumper out of 219-S. 

5.1 GENERAL SYSTEM DESCRIPTION 

The 222-S Laboratory Complex wastewater system handles water flushes, 
steam condensate, cooling water, and other liquid streams that do not 
routinely contain significant radioactive contaminants or hazardous chemical 
wastes. 

Effluents from 222-S and some from 219-S are routed to the 
207- SL Retention Basin. The effluent from 207-SL is sampled at the 207-SL 
inlet or by grab sample and verified to be within release limits before 
transfer to the 216-S-26 Crib. Steam condensate from the 291-S Stack fan 
house flows into the 207-SL Retention Basin Discharge Box and bypasses the 
Retention Basin itself. Effluents from the 222-SA standards laboratories 
discharge directly to the 8-in . vitrified clay pipe (VCP) going to the 
216-S-26 Crib from the 207-SL Retention Basin. Neither stream is currently 
sampled. 

The wastewater system main consists of a concrete-encased 8-in. VCP that 
extends south of the 207-SL Retention Basin and underneath the 222- SA Building 
to Manhole No. 3 (Figure 5-1). The 8-in VCP then runs about 30 ft east to the 
216-S-26 Crib. Formerly, Manhole No. 3 connected to an 8-in. VCP that ran 
south to the 216-S-19 Pond. The 216-S-19 Pond was removed from service in the 
summer of 1984 and the connecting 8-in. VCP was plugged at Manhole No. 3. The 
216-S-26 inlet is approximately 640 ft south and 170 ft east of the 
222-S Building and is located outside the 200 West exclusion area fence. The 
effluents are dispersed throughout the crib by 6-in. perforated VCP. Disposal 
of effluents is by absorption into the soil. The flow consists of an 
estimated 1,000 gal/d from the 222-SA Building and approximately 
7,000-15,000 gal/d from the 207-SL Retention Basin. 

5.2 The 207-SL RETENTION BASIN 

The 207-SL Retention Basin acts as a temporary holding facility for 
potentially low-level radioactive and hazardous liquid effluents for the 
222-S Laboratory Complex before discharge to the 216-S-26 Crib. Effluents 
from the 222-S and 219-S facilities are transferred to the 207-SL Retention 
Basin via a 4-in . fiberglass-reinforced pipe (FRP) enclosed in a 
concrete-encased 8- in. VCP. The 4- in . FRP is fed by another 4- in. FRP 
enclosed in a concrete-encased 6-in . VCP from Manhole No. 4 (219-S Faci lity ) , 
a 4- in . stainless-steel retention waste line and a 4- in. carbon- st eel coo l an t 
and condensate drain at Manhole No . 5 (222-S Multicur i e Section) , and a 3-i n. 
stainless-steel retention waste line and 3-in. carbon- steel condensate drain 
at Manhole No. 6 (222-S Analytical Section). Effluent to the basin is 
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Figure 5-1. 222-S Laboratory Complex Wastewater System 
and French Drains. 
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sampled and verified to be within CERCLA and RCRA pH release limits before 
being transferred to the 216-S-26 Crib by an 8-in. VCP . Steam condensate from 
the 291-S Stack fan house is routed to the 207-SL discharge box via a 2-in. 
galvanized-steel pipe . Since this is discharged directly to the 
207-SL discharge box, it bypasses the sampling unit at the 207-SL inlet and 
therefore is not sampled and analyzed before going to the 216-S-26 Crib. 
Located directly east of 207-SL is the 216-S-20 Crib. The 216-S-20 Crib has 
been permanently removed from service, but there is an existing line running 
to 216-S-20 from 207-SL . This crib was formerly used for disposal of 
low-level radioactive waste. The line to the 216-S-20 Crib is valved, closed, 
and locked. 

5.3 222-SA STANDARDS LABORATORY 

Nonhazardous effluents from the laboratory sinks, fume hoods, glass 
washer, and vacuum pump cooling systems are discharged to a 2-in . polyvinyl 
chloride pipe drain. This 2-in. line 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 FACILITY 

Cooling water from Tanks TK-101, TK- 102, and TK-103 cooling water 
jackets, operating gallery Sump No. 8, and steam condensate from the operating 
gallery all empty into a 4-in. stainless-steel utility drain. Steam 
condensate from Cell A and B steam heaters goes to a 2-in . stainless-steel 
condensate drain. Both the 2-in. 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. concrete-encased VCP to the 4-in. FRP that is 
inside an 8-in. concrete-encased VCP. This line, in turn, empties into the 
207-SL Retention Basin . 

5.5 222-S WASTEWATER DRAIN SYSTEM 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 Multicurie-Section effluents go to two 3-in . 
drain lines in the basement tunnels . 

5.5.1 Basement Tunnels 

Nonradioactive and nonhazardous effluents from the 222-S Laboratory are 
discharged to the 207-SL Retention Basin in four different lines : a 4-in . 
stainless-steel retention-basin waste line and 4-in. carbon-steel coolant and 
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condensate line (Figure 4-1) for the Analytical Section, and a 
3-in. stainless-steel retention-basin waste line and 3-in. carbon-steel 
steam-condensate drain for the Multicurie Section. Sumps 1 through 6 
discharge into the Analytical-Section 4-in. retention-basin waste line. 
Sump No. 5 is, in turn, fed by overflow and drain lines from vacuum pump No. 4 
and a floor drain in a stairwell outside 222-S near door No. 19 on the north 
side of the building. All sumps act as floor drains for the tunnels . Vacuum 
pumps 1, 2, and 3 discharge into the Analytical-Section 4-in. coolant and 
condensate line. The Analytical-Section retention-basin waste and coolant and 
condensate lines then run north out to Manhole No. 6 where they flow into the 
4-in. FRP going to the 207-SL Retention Basin. 

A floor drain outside Door No. 18 goes to Sump 7, which, in turn, 
discharges to the ·Multicurie-Section 3-in. stainless-steel retention basin 
waste line. The two sumps in tunnels T-7 and T-8 normally are pumped to the 
219-S Waste Handling Facility. However, a 3-way valve on the sump discharge 
allows for transfer to the 3-in. retention-basin waste line . (This would 
happen only in the event of an emergency.} Steam condensate from the 
222-S Building main steam line flows into the 3- in . Multicurie-Section 
condensate line. The two 3-in. lines then exit the north side of the building 
to Manhole No. 6. At Manhole No. 6, the lines connect into the 4- in . FRP 
going to the 207-SL Retention Basin . 

5. 5.2 F;rst Floor Analytical Section 

All Analytical-Section lab sinks and hood drains (except in Rooms 2B 
and 2B-2) go to the retention-basin waste line . The lab sink and hood drain 
in 2B-2 and all drains in 2B go to the 219- S Waste Handling Facility. All 
Analytical-Section water fountains; service sinks in Rooms 7B, 7C, and 70; and 
bathroom sinks and floor drains in Rooms 2F and 2G go to the Analytical
Section retention-basin waste line. 

5.5.3 Second Floor Equipment Room 

The sink and glass saw drains in the glass-blowing shop go to the 
Analytical-Section retention-basin wastewater line. The distilled-water 
overflow and drain lines, second-floor steam condensate, fire-suppression 
sprinkler-system drain, hot-water generator-Tank No. 20 overflow and drain, 
backflush and drain from Millipore deionized-water unit, a floor drain near 
the _Millipore unit, and the Flash Tank overflow and drain lines all go to the 
Analytical-Section coolant and condensate line. Lines discharging into the 
flash tank include cooling water from the supply fan air washers, condensate 
from booster coils BC 1 through 6, and condensate from the reheat and preheat 
coils on supply Fans 1 through 4. Overflow and drain lines from the nitric 
acid supply tank are routed to the nitric acid storage tank outside of the 
building. 'The floor drain in Room SIA (where the nitric acid supply tank is 
located) drains to the Multicurie-Section retention-basin waste line . 
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5.6 FRENCH DRAINS 

Several French drains for steam condensate serve the 222-S Laboratory 
Complex area. These drains serve as condensate drains for the main steam 
supply lines at S-Plant. The French drains discharge directly into the ground 
instead of the 207-SL Retention Basin . Only steam condensate from steam lines 
that have not entered any radioactive zones (i.e., inside 222-S) is allowed to 
be discharged to these drains and as such is not considered to have a 
potential for contamination. Each location of these drains is indicated in 
Figure 5-1 by an "x" in a circle. 

5.7 THE 219-S WASTE HANDLING FACILITY OUTLET VALVE (JUMPER) 

The jumper used for pumping waste from 219-S to a tank trailer truck for 
transport is located on the southeast corner of the 219-S Facility. The 
jumper consists of a 4-in. stainless-steel pipe rising approximately 3 ft from 
the top of the 219-S Tank vault cover. The pipe then takes a 90 degree bend 
and terminates in a flow meter. The flow meter has connectors attached to 
which a portable pump can be connected when pumping waste to a tank trailer 
truck . 
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6.0 EFFLUENT MONITORING/SAMPLING 
SYSTEM DESIGN CRITERIA 

This chapter discusses the contractor design criteria for effluent 
monitoring and sampling . Items discussed include (1) criteri a for mon i to ri ng 
and sampling equipment, and (2) the criteria and bases for establishing 
sampling intervals of effluent streams . 

6.1 CURRENT DESIGN CRITERIA 

The only effluent streams for which a FEMP is required are the 207-SL and 
222-SA discharges to the 216-S-26 Crib. The lines running to the 
207-SL Retention Basin from the 222-S Laboratory and the 219-S Waste Handling 
Facility are 4-in. FRP-enclosed in a concrete-encased 6-in. VCP. Effluent to 
the basin is routed to a timed, proportional sampling device that was set up 
to take 70-ml samples at 10-min intervals. Design criteria for the system are 
available at the 2704-S Building in contractor-vendor information, file 20914 . 
The system is not currently operational and is not expected to return to an 
operational state. A replacement system has been ordered, but specifications 
were not available at the time of document preparation. In addition, there is 
a project (WHC 19919) to add additional storage capacity in the form of three 
tanks of 12,000 gal each. It is stated in the above referenced document that 
the tanks will be designed to allow the taking of representative samples of 
the wastewater in the tank; however, no details are given. This project will 
also allow 222-SA and 291-S effluent lines to be rerouted to the 
207-SL Retention Basin for sampling before discharge. The liquid sampler 
ordered is a time and/or flow proportional device that can refrigerate the 
sample during collection. The sample is extracted from the effluent stream 
via a vacuum-sampling method. 

The time interval of sampling is based on a batch mode where the 
frequency of sampling is dictated by the concept that each batch of effluent 
will be sampled before it is released to the crib . 

There do not appear to be any specific design criteria yet developed for 
the current grab-sampling of the basin or future automated sampling of the 
influent. There are also no criteria for the accuracy of the manual volume 
measurements on the basins. 

6.2 SUGGESTED DESIGN CRITERIA 

The sampling of the 207-SL Retention Basin wastewater is performed to 
ensure compliance with DOE Orders 5400 . 1 (DOE 1988a) and 5400.5 (DOE 1990a) , 
State implementation of RCRA, and the Land Ban regulations of WAC 173- 303 
(Ecology 1991a) and 40 CFR 268 (EPA 1987c) . The criteria listed below are 
based on the need in all of these regulations to obtain a representative 
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sample of the waste. The guidance on sampling given in SW 846, Volume II, 
Chapters 9, 10, and 11 (EPA 1986a} provides an acceptable set of criteria for 
liquid effluent sampling. The design criteria for obtaining a represent~tive 
liquid sample should consider the following factors . 

1. Liquid effluent stream sampling should be performed in such a manner 
that volatile organic constituents are not lost . Generally this 
requires that the sample be extracted from the stream using positive 
displacement pumps (e.g., piston pump} or methods of intermittent 
flow diversion. Suction pumps (e.g . , centrifugal and peristaltic) 
are contraindicated due to induced outgassing of volatiles. 

2. Basins or tanks should be grab-sampled in such a way as to account 
for possible vertical stratification and horizontal gradients 
emanating from the basin influent point. [Guidance in this area is 
discussed in SW 846 (EPA 1986a), Vol. II, Chapter 9.] With regard 
to the vertical stratification in the current basins, this guidance 
would require the use of a weighted bottle-type sampler and several 
samples taken at different depths. These could be composited and a 
subsample taken to the laboratory. 

In order to minimize the effects of horizontal gradients on the 
representativeness of the sample, the current basins would need to 
have a distribution of sampling ports installed in the surface 
cover. 

3. Liquid effluent stream sampling systems should be given careful 
consideration as to the variability in flowrate and waste 
constituents with time. Those streams that vary significantly over 
time with flow and/or waste constituent concentration may not be 
suitable for time or flow-proportional sampling. 

4. Volume measurements of the basin or of the volume flowing into the 
basin via an inline flow recorder should be assessed for accuracy 
and precision and undergo some type of periodic calibration. 

5. The construction materials of sampling lines, receiving containers, 
and grab-sampling equipment should be compatible with the intended 
range of analytes. Guidance on suitable materials may be found in 
Chapter 11 of SW 846 (EPA 1986a). The information pertinent to 
222-S has been summarized in Table 6-1. 
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Table 6-1. Sampling Criteria and Materials Suitable for 
Samplers and Sample Containers. 

Constituent 

Radionuclides 
gross alpha 
~ross beta 
41Am 

239t240pu 
137cs 
90Sr 

Total organic carbon 

pH 

Nitrate 

Metals 
Cadmium 
Chromium (Total) 
Lead 
Mercury 
Silver 

Volatile organic 
compound 

Carbon Tetrachloride 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Chlorobenzene 
Pyridine 

P = polyethylene 
G = glass 
T = teflon 

Recommended 
container 

P, G, T 

T, G 

T, P, G 

T, P, G 

T, p 
T, p 
T, p 
T, p 
T, p 

T, G 

Maximum Minimum 
Preservative holding volume 

for time analysis 

Acidify to 6 mo 1 gal 
pH <2 

cool to 28 d 4 x 15 ml 
4 °C, HCL to 

pH <2 

none Analyze 25 ml 
immediately 

4 °C, H2S04 14 d 25 ml 
to pH <2 48 h 

none 

100 ml 
adjust pH <2 6 mo 

!iHN03 6 mo 
6 mo 
28 d 
6 mo 

cool to 14 d 2 x 40 ml 
4 °C, add 

0.008% 
Na2S203 
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7.0 CHARACTERIZATION OF CURRENT 
EFFLUENT MONITORING SYSTEM 

The 207-SL Retention Basin effluent to the 216-S-26 Crib is currently 
batch sampled for gross alpha, gross beta, pH, TOC, and nitrate. The 
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 sampler and the flow totalizer on the current 
system are not operable and have not been operable for several months. The 
sampler and flow totalizer were unreliable and could not be made to operate 
consistently. The current sampling equipment consists of a stainless-steel 
bucket of about 1-gal capacity. The bucket is lowered by a rope through a 
hatch of about 1-ft diameter. 

The sample is collected via procedure S0-080-001, Section B, Collect 
Sample Using Dip Method. Two 8-oz polyethylene bottles are filled from the 
single sample removed from the basin. The 8- oz bottles are labeled with: 

• Serial number 
• Date 
• 207- SL (or 207- SL composite) 
• Time 
• Where released to (216-S- 16 Crib) 
• Radioactive sticker . 

The sampling personnel record the date, shift, sample number, and flow 
integrator reading (if it is operable) on the 207-SL Record Sheet . The lab 
leader then subtracts the last integrator reading from the current reading to 
determine the volume sampled. If the flow integrator is not operable (as is 
currently the case), the sampling personnel determine the gallons of liquid in 
the basin by reading the liquid-level gauges on the east end of the basin and 
using the conversion table in S0-080- 001 to convert liquid level to gallons . 
The sample is then delivered to the laboratory according to 
procedure L0-090-101. 

The technical specifications for effluent release (Fuller 1988b) are for 
gross alpha, gross beta, pH , and chemical releases. Table 7-2 summarizes 
these requirements. There are currently no procedural specifications for 
evaluating the TOC or nitrate analyses to determine the suitability of 
releasing the contents of the 207-SL Retention Basin to the crib. 

The 291-S Stack Fan House cooling water liquid effluent and the liquid 
effluent from 222-SA will be rerouted to enter the 207 - SL Retention Bas i n 
complex during the construction of the new tanks . 
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Table 7-1. Current Sampling/Monitoring Procedures. 

Activity Procedure No. Title 

Dip Sample S0-080-001 Sample and Transfer 207-SL Effluent 
to 216-S-26 Crib 

Compositing Water LA-549-101 Compositing 
Samples 

Gross Alpha Analysis LA-508-113 Low-Level Alpha and Beta in Water 
Samples 

Gross Beta Analysis LA-508-113 Low-Level Alpha and Beta in Water 
Samples 

TOC Analysis LA-344-105 Determination of Carbon in Solutions 
by Combustion and Calculation 

pH Analysis LA-212-102 Determination of pH Direct 
Measurement 

Nitrate Analysis LA-533-101 Anion Analysis 
241Am LA-943-123 Separation of Pu and Am by Ion 

Exchange 
239,240pu LA-943-123 Separation of Pu and Am by Ion 

Exchange 
137Cs LA-548-121 Preparation of Sample Mounts for Ge 

(Li) Gamma Enerav Analysis--Low-Level 
90sr LA-220-104 Strontium-89, and/or Strontium 89 and 

90 in Water by Carbonate 
Precipitation 

Sample Receiving L0-090-101 Sample Receiving and Custodianship-
222-S Laboratory 

TOC = total organic -carbon 
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a e - . 1qu1 uen 1sc arcie pec1 1ca 1ons. Tbl 72 L. 'dEffl to· h s 'f' t . a 

Analyte Classification Action level Action of event 

Gross Alpha • Warning 3 x 10"4 µCi /L Notify management/ 
6 x 10"4 µCi/L • Off-Normal supervisor for action to 

• Plant 15 µCi/L be taken. 
emergency 

Gross Beta • Warning 1 x 10"3 µCi /L Same as for gross alpha 
• Off-Normal 2 x 10·3 µCi /L above. 
• Plant 5 µCi/L 

emergency 

pH <2, >12.5 Contact management, hold 
effluent. 

Chemical Any known Contact management. 
rel ease · 

8 New lower limits are currently being developed for gross alpha and 
gross beta measurements . 

The following monitoring and sampling systems are currently in place at 
the 222-S Laboratory Complex. They do not require a monitoring plan for 
compliance with state or federal regulations because emissions under routine 
and upset conditions are below regulatory concern. However, the effluents do 
require monitoring according to Westinghouse Hanford policy. 

• Stack 296-S-21 -- 222-S Laboratory Ventilation. This stack exhausts 
filtered air from the 222-S Laboratory hoods, gloveboxes, hot cells, 
and the room ventilation system. The sampling and monitoring system 
includes a record sampler, an alpha continuous air monitor (CAM) 
unit, and a beta-gamma CAM unit with backup power and remote 
alarming capability. 

• Stack 296-S-16 -- 219-S Tank Vault Ventilation. This stack exhausts 
filtered air from the 219-S Building vault and waste tanks. The 
sampling and monitoring system includes a record sampler and the 
monitor will sound a local alarm under conditions of low flow. 
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8.0 HISTORICAL MONITORING AND SAMPLING DATA 
FOR EFFLUENT STREAMS 

8.1 NORMAL CONDITIONS 

Table 8-1 summarizes the radiological effluent data for 1987-1989. In 
1989, isotope-specific data for 2391240 Pu and 241 Am were added. For gross 
alpha, gross beta, and 8

~
90Sr, there does not appear to be any indication of a 

trend either up or down. The 1989 137Cs concentration and total activity are 
approximately a factor of 10 higher than 1987 and 1988. As the data from 1990 
become available, they should be evaluated to determine if 137Cs emissions are 
rising. The effluent is also analyzed for nitrate and TOC. At present, the 
nitrate levels measured in 1987-1990 (Table 8-2) are several orders of 
magnitude lower than the 1 x 105 mg/L that would cause the effluent to be 
regulated under WAC 173-303-084 (Ecology 1991a). The TOC 100-mg/L limit is 
used as a warning of potential releases and to protect the ion-exchange 
capacity of the soil column. 

The mission of the laboratory is not expected to change significantly in 
future years; thus emissions in the liquid effluent are not expected to change 
significantly and current data together with consideration of available 
inventory should provide an adequate 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 only events considered relevant to the liquid 
streams were two incidents where the contents of the 207-SL Retention Basin 
were inadvertently released to the 216-S-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, 4/25/90), the outlet valve appeared closed but 
apparently did ·not reseat completely. These two events indicate the need to 
have a liquid monitor in the effluent line to the 216-S-26 Crib to alert plant 
personnel of accidental discharges 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 the inadvertent introduction of a hazardous 
material to the effluent stream and reinforces the need to monitor for 
potential effluent contaminants that may appear under upset conditions . 
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Gross alpha Gross beta 239,240Pu 241AIII 89,90Sr ,.,,c. 
Year (,tCi/nt.) (Ci) (,tCi Int.) (Ci) (,tCi/nt.) (Ci) (,tCi/nt.) (Ci) (,tCi/nt.) (Ci) (,tCi/llll.) 

cone. total cone. total cone. total cone. total cone. total cone. 

1987° 
<2.5 E·09 <8.7 E-05 <1.5 E-08 <5.2 E-04 NR NR NR NR <8.9 E·09c <3.1 E-04 <3.3 E-08 

1988 <4.0 E-09 <7.0 E·0S <7.0 E-09 <1.0 E-04 NR NR NR NR <1.0 E-08 <2.0 E-04 <5.0 E-08 

1989d <5.1 E-09 <9.1 E-05 <2.4 E-08 <4.3 E-04 <1.3 E-08 <2.1 E-04 <3.7 E-08 <6.6 E-04 <1.7 E-08 <1.4 E-04 <7.3 E-07 

~From WHC·EP-0141 (Cooney et al. 1988), WHC·EP-0141·1 [Cooney and Thomas (1989)), WHC·EP-0141-2. (Brown et al. 1990) 
Concentrati0f)0reported as "monthly maxinun'' for 1987 only; NR = not reported. 

(Cf) 
total 

<1.1 E-03 

<9.0 E-04 

<8.0 E-03 

~eported as Sr. 
1989 effluent from 207-SL went to the 216-S-10 Ditch and the 216-S-26 Crib. The concentration data are from -the effluent to 

the 216-S-26 Crib. The "Total" colinn is the addition of the effluent radioactivity released to the 216-S-26 Crib and the 216-S-10 
Ditch. 
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Table 8-2. Historical Nitrate (NO;) and Total Organic Carbon in 
222-S Wastewater .a 

Nitrateb Total Organic Carbon 

Year Annual Annual mass Monthly maximum Annua 1 
average (kg) (mg/L) mass 
(mq/L) (kg) 

1987 5 184 12 91 

1988 7 190 4 87 

1989 32 426 8 49 

aFrom WHC-EP-0141 (Coony et al. 1988), WHC-EP-0141-1 
(Coonl and Thomas 1989), WHC-EP-0141-2 (Brown et al. 1990). 

Regulatory limit is 1.0 E+OS mg/L per WAC 173-303-084 for a 
Class D toxic. 
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9.0 SAMPLE ANALYSIS 

Both routine operations and potential upsets at the 222-S Laboratory and 
their respective effluent streams were reviewed. This review led to 
developing proposed sampling and analysis programs. In order to determine the 
liquid effluent sampling and analysis appropriate for the facility, the 
following methodology was used. 

The normal operations of the facility were examined to identify routine 
processes. The various hazardous materials involved in the processes were 
identified and their potential for entering a liquid effluent stream was 
evaluated. Based on this evaluation, the potential components of the liquid 
effluent stream under normal operating conditions were identified. 

To ensure that the sample analyses would also provide the necessary data 
for releases other than from normal operations, potential upset conditions 
were identified. The hazardous materials that could be introduced into the 
liquid effluent streams of the facility under these upset conditions were then 
i dent ifi ed. 

The potential constituents of each liquid effluent stream that would 
result from both normal operations and upset conditions have been examined to 
determine the possible quantities that could be introduced into the liquid 
effluent stream. These constituents were examined in relation to analysis 
detection limits and regulatory release limits. Based on this, the potential 
liquid effluent constituents requiring analyses were identified. In cases 
where past and/or current data were available on liquid effluent sample 
analyses, those results were examined. Analytical procedures for hazardous 
constituents at levels significantly above minimum detection limits were added 
to the list of necessary analyses. If previous or current analyses indicated 
levels below minimum detection limits and if no potential upset condition 
could result in increased levels of the hazardous material, the need for the 
specific analysis was eliminated. 

The examination of existing and potential liquid effluent streams from 
the 222-S Laboratory identified the need for two sampling and analysis 
programs. One program is for the 207-SL Retention Basin stream to the 
216-S-26 Crib and the other is for the 222-SA Laboratory effluent stream to 
the 216-S-26 Crib. Also, the potential upset condition of an undetected 
disconnect at the 219-S Tanks Transfer Jumper was identified as requiring a 
sampling and analysis program, as necessary, if current knowledge regarding 
waste composition is deemed inadequate at the time of the spill. 
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9.1 The 222-S LABORATORY EFFLUENT STREAM 

The 222-S Laboratory effluent stream to the 207-SL Retention Basin and 
then to the 216-S-26 Crib should be routinely sampled and analyzed before 
discharge to the 216-S-26 Crib. The suggested analyses and frequency of 
sampling needed are: 

Suggested Analysis 

pH 
Volatile organic compound (VOC)* 
Inductively coupled plasma (ICP) 
metals* 

Mercury 
Nitrates 
Gross alpha 
Gross beta 
90Sr 
137cs 
239pu 

241Am 

9. 2 The 222-SA LABORATORY EFFLUENT STREAM 

Suggested Frequency 

Per batch 
Per batch 

Per batch 
Per batch 
Per batch 
Per batch 
Per batch 
Quarterly 
Quarterly 
Quarterly 
Quarterly 

The liquid effluent from the 222 - SA Laboratory that currently discharges 
to the 216~S- 26 Crib by passing the 207-SL Basin should be sampled and 
analyzed on a routine basis . The suggested sample analyses necessary are : 

Suggested Analys i s 

pH 
VOC* 

ICP Metals* 

Suggested Frequency 

Per batch 
Per batch 
Per batch 

When the modification to route the 222- SA Laboratory 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 · 

pH 
VOC* 
ICP Metals* 
Mercury 
Nitrates 

Suggested Frequency 

Per batch 
Per batch 
Per batch 
Per batch 
Per batch 

*See Tabl e 9-1 for specific metals and voes. 
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Suggested Analysis 

Gross alpha 
Gros&i beta 

Sr 
u1cs 
239pu 
241Am 

WHC-EP-0480 

Suggested Frequency 

Per batch 
Per batch 
Quarterly 
Quarterly 
Quarterly 
Quarterly 

The identified potential upset resulting in discharge of 219-S waste need 
only be sampled if such an upset occurs. If the undetected disconnect should 
happen, the resultant effluent should be analyzed as discussed in the waste 
analysis plan for 219-S (Hall 1991). 

9.4 SUMMARY 

Table 9-1 summarizes the individual samples required and a comparison of 
a typical estimated detection limit to the regulatory level required. 
Information regarding applicable procedures related to monitoring, 
calibration, and chain of custody is listed in Section 12.0. 

The suggested Westinghouse Hanford procedures listed in Table 9-2 will 
have to be validated to ensure equivalency to EPA-, DOE-, and Ecology-approved 
procedures. 

9.4.1 U.S. DEPARTMENT OF ENERGY ANALYTICAL AND 
LABORATORY GUIDELINES 

The analytical and laboratory procedures for the FEMP activities are 
identified in the Quality Assurance Project Plan for the Facility Effluent 
Monitoring Plan Activities (WHC 1991c). General requirements for laboratory 
procedures, data analyses, and statistical treatment are addressed in this 
Quality Assurance Project Plan (QAPP) (see Table 9-3). Detailed descriptions 
of these requirements are given in each FEMP. 

The following elements are identified in Environmental Regulatory Guide 
for Radiological Effluent Monitoring and Environmental Surveillance 
(DOE 1991). 
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Table 9-1. Summary of Sample Analysis Requirements For Liquid Effluents. 

* SW 846 /Westinghouse 
Hanford Coq:,any 

procedure 

Metals 
Cadmha 6010/LA-505-151, -158 
Chr0111h.11 (Total) 6010/LA-505-151, -158 
Lead 6010/LA-505-151, -158 
Mercury 7470/LA-325-102 
Silver 6010/LA-505-151, -158 

Volatile Organics 
Carbon Tetrachloride 8240/NA 
Chlorofon11 8240/NA 
Tetrachloroethylene 8240/NA 
Trichloroethylene 8240/NA 
Chlorobenzene 8240/NA 
Pyridine 8240/NA 

Total Organic Carbon 9060/LA-344-105 

pH 9040, 9045/LA-212-102 

Nitrate EPA 300/LA-533-105 

Radionuclides 
Gross alpha 9310/LA-508-101 
~£~5S beta 9310/LA-508-101 

239',40Pu 
NA/LA-943-123 
NA/LA-943-123 

137cs NA/LA-548-121 
90Sr NA/LA•220-104 

1 40 CFR 268 (EPA 1987c) 
2 WAC 173-303 (Ecology 1991a) 
3 40 CFR 261 (EPA 1987b) 
4 WHC-CM-7-5 (WHC 1991b) 
5 WHC-OSO-S-186-00005 (Fuller 1988b) 
6 DOE, DCG 

* EPA, 1986a 
NA=not available 
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Typical 
detection limit Regulatory Regulatory SW 846 or level basis/guidance Westinghouse 
Hanford Coq:,any 

0.02 p/11 1.0 p/m 1, 2, 3 
0.05 p/11 5.0 p/m 
0.30 p/11 5.0 p/m 
0.05 p/11 · 0.2 p/m 
0.30 p/11 5.0 p/m 

0.005 p/m 0.05 p/m 1, 2, 3 
0.005 p/m 6.0 p/m 1, 2, 3 
0.005 p/m (est.) 0.079 p/m 1, 2, 3 
0.005 p/m 0.5 p/m 1, 2, 3 
0.005 p/m 0.15 p/m 1, 2, 3 
0.005 p/m (est.) 1.12 p/m 1, 2, 3 

1 .0 p/m 100 p/m 4 

1-14 <2.0 1, 2, 3, 4, 5 
>12.5 

10 p/m 100,000 p/m 2 

0.01 pCi/mL 0.30 pCi/mL 5 
0.035 pCi/mL 1.0 pCi/mL 5 
0.5 pCi/mL 0.03 pCi/ml. 6 
0.5 pCi/mL 0. 03 pCi/mL 6 

10.0 pCi/mL 3.0 pCi/mL 6 
1.0 pCi/ml. 1.0 pCi/mL 6 
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Table 9-2. Laboratory Procedures. 
Element Documentation 

Sample identification system To be provided when complete 
Procedures preventing Contained in 222-S Laboratory 
crosscontamination Analytical Procedures [identified 

in QAPP WHC-EP-0446, Table 8-1 
(WHC 199lc)] 

Documentation of methods Contained in 222-S Laboratory 
Analytical Procedures (identified 
in QAPP WHC-EP-0446 Table 8-1) 

Ga11111a emitting radionuclides See QAPP, Table 8-1 
Calibration See QAPP, Table 8-1 
Handling of samples See QAPP, Table 8-1 
Analysis method and See QAPP, Table 8-1 
capabilities 
Gross alpha, beta, and gamma See QAPP, Table 8-1 
measurements 
Direct gamma-ray spectrometry See QAPP, Table 8-1 
Beta counters See QAPP, Table 8-1 
Alpha-energy analysis See QAPP, Table 8-1 
Radiochemical separation To be provided when available 
procedures 
Reporting of results To be provided when available 
Counter calibration See QAPP, Table 8-1 
Intercalibration of equipment To be provided when available 
and procedures 
Counter background Contained in 222-S Laboratory 

Analytical Procedures (QAPP, 
Table 8-1) 

Quality assurance To be provided when available 
QAPP=Quality Assurance Project Plan. 
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Table 9-3. Data Analyses and Statistical Treatment. 
Element Documentation 

Summary of data and statistical To be provided when available 
treatment requirements 
Variability of effluent and To be provided when available 
environmental data 
Summarization of data and To be provided when available 
testing for outliers 
Treatment of significant To be provided 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 

"'· 
--- .., 

9-6 



WHC-EP-0480 

10.0 NOTIFICATION AND REPORTING REQUIREMENTS 

Notifications and reporting of spec1fic events related to environmental 
releases and/or events involving effluents and/or hazardous materials will be 
made in accordance with DOE Orders 5400.1 (DOE 1988a) and 5000.3A (DOE 1990b) . 
Implementation of the Orders is accomplished by means of Hanford's Management 
Requirements and Procedures Manual (WHC 1989b). Specific implementation, 
where required, is included in the appropriate facility's occurrence 
categorization, notification and reporting procedure. Implementation of 
environmental limits and requirements is found in the Environmental Compliance 
Manual (WHC 1991b). 

10.1 REQUIREMENTS 

10.1.1 Occurrence Identification and l11111ediate Response 

Each employee will identify events and conditions and will promptly 
notify management of such occurrences . 

• Call 811 if immediate help such as fire, ambulance, or patrol is 
required. 

• Call 3-3800 (Patrol Operations Center) if assistance other than 
fire, ambulance, or patrol is required. 

• 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 will take immediate action to stabilize or return 
the facility and/or operation to a safe condition. 

The oversight organizations will notify their RL counterparts of the 
event after receiving notifications 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 categorizations should be made within two 
hours of identification. Occurrences will 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 either evaluated, maintained, or lowered as 
information becomes available. 
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10.2.1 Radioactive Release 

10.2.1.1 Emergency 

WHC-EP-0480 

• Any release of radioactive material to controlled or uncontrolled 
areas in concentrations that, if averaged over a period of 24 h, 
would exceed 5,000 times the OCGs. 

• Any release of radioactive material offsite that is not a normally 
monitored release and could reasonably be expected to result in ·an 
annual dose (or dose commitment to any member of the general 
population) greater than 500 mrem. 

10:2.1.2 Unusual Occurrence 

• A release of radioactive material that violates environmental 
requirements in permits, regulations, or DOE standards, as 
determined by Westinghouse Hanford Environmental Protection. 

• Any other release below emergency levels that requires immediate 
reporting to regulatory agencies or triggers outside agency 
specific- action levels, as determined by Westinghouse Hanford 
Environmental Protection . 

10 .2.1.3 Off-Normal Occurrence 

• Any release of radionuclides that is not a normally monitored 
release. 

• Any discovery of radionuclides where they are not expected (e .g. , 
storm sewers and sanitary sewers) and for which no immediate 
explanation is available . 

• Any statistically significant increase in normally monitored 
releases of radionuclides to an uncontrolled area. 

• Any release of radionuclides that will be reported to an outside 
agency (excluding normal reporting), but is not classified as an 
unusual occurrence. 

• Any controlled and monitored gaseous radionuclide release exceeding 
a Westinghouse Hanford-established ACV on an annual basis or 
exceeding 10 times an ACV on a weekly basis. 

• Any controlled and monitored (instantaneous) gaseous radionuclide 
release exceeding 5,000 times the DCG over any 4-h period. 
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• Any controlled and monitored liquid radionuclide release exceeding a 
Westinghouse Hanford-established ACV on an annual basis or exceeding 
2 times an ACV on a monthly or weekly basis. 

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

10.2.2 Hazardous Materials Release 

10.2.2.1 Emergency 

• Any actual or potential release of material to the environment that 
results in or ~ould result in significant offsite consequences, 
{i.e., need to relocate people, major wildlife kills, woodland 
degradation, aquifer contamination, and the need to secure 
downstream water supply intakes). 

10.2.2.2 Unusual Occurrence 

• Release of a hazardous substance; a regulated pollutant; or an oil 
that exceeds an RQ, federal permits, DOE standards, or levels 
requiring immediate reporting to outside agencies, as determined by 
the Westinghouse Hanford Environmental Protection group . 

10.2.2.3 Off-Normal Occurrence 

• Any unmonitored release of a hazardous substance or r~gulated 
pollutant as determined by Westinghouse Hanford Environmental 
Protection. 

• Any statistically significant increase of a hazardous substance in 
normally monitored releases. 

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

• Any release of a hazardous substance or oil that is not classified 
as an unusual occurrence but will be reported to outside agencies 
{excluding normal reporting), as determined by Westinghouse Hanford 
Environmental Protection. 

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

10.2.3.1 Emergency 

• Discovery of contamination that results or could result in 
significant consequences, (i.e., exceeding safe exposure limits to 
workers or the public). 
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10.2.3.2 Unusual Occurrence 

• Discovery of offsite contamination due to DOE operations that does 
not represent an immediate threat to the public. 

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

10.2.3.3 Off-Normal Occurrence 

• Discovery of any onsite contamination attributable to DOE operations 
not previously known or expected. 

10.2.4 Agreement and Compliance Activities 

10.2.4.1 Unusual Occurrence 

• Any agreement, compliance, remediation, or permit-mandated activity 
for which notification has been received from the relevant 
regulatory agency that a site plan is not satisfactory or that a 
site is considered to be in noncompliance with schedules or 
requirements. 

• Any occurrence under any agreement or compliance area that requires 
notification of an outside agency within 4 h or less, that triggers 
an outside regulatory agency action level, or that otherwise 
indicates specific interest or concern from such agencies. 

10.2.4.2 Off-Normal Occurrence 

• Any occurrence under any agreement or compliance area that will be 
reported to outside agencies in a format other than routine monthly 
or quarterly reports. 

• Any changes to existing agreements or permit-mandated activities. 

• Development of new agreements or permit-mandated activities. 
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11.0 INTERFACE WITH THE OPERATIONAL ENVIRONMENTAL 
SURVEILLANCE PROGRAM 

11.1 DESCRIPTION 

The sitewide Environmental Monitoring Plan, as described in the FEMP 
Management Plan (WHC 1991d}, consists of two distinct but related components : 
environmental surveillance conducted by Pacific Northwest Laboratory (PNL) and 
effluent monitoring conducted by Westinghouse Hanford. The responsibilities 
for these two portions of the EMP are delineated in a Memorandum of 
Understanding (PNL 1989). Environmental surveillance, conducted by PNL, 
consists of surveillance of all environmental parameters to demonstrate 
compliance with regulations. Effluent monitoring includes both in-line and 
facility effluent monitoring as well as near-field (near-facility} 
environmental monitoring . Projected EDEs, reported in this FEMP, are the 
products of in-line effluent monitoring. Near-field monitoring is requi red by 
Part 0, "Environmental Monitoring," Environmental Compliance Manual 
(WHC 1991b}, and procedures are described in Operational Environmental 
Monitoring (WHC 1988b}. 

11. 2 PURPOSE 

The purpose of near-field (operational environmental} monitoring is to 
determine the effectiveness of environmental controls in preventing unplanned 
spread of contamination from facilities and sites operated by Westinghouse 
Hanford for DOE. Effluent monitoring and reporting, monitoring of surplus and 
waste management units , and monitoring near- field environmental media are 
conducted by Westinghouse Hanford for the purposes of: controlling 
operations, determining the effectiveness of facility effluent controls, 
measuring the adequacy of containment at waste transportation and disposal 
units, detecting and monitoring upset conditions, and evaluating and upgrading 
effluent monitoring capabilities . 

11.3 BASIS 

Near-field operational environmental surveillance is conducted to 
(1) monitor employee protection; (2) monitor environmental protection; and 
(3) ensure compliance with local, state, and federal regulations . Compliance 
with parts of DOE Orders 5400.l, General Environmental Protection Program 
(DOE 1988a}; 5400.5, Radiation Protection of the Public and the Environment 
(DOE 1990a}; 5484.1, Protection, Safety, and Health Protection Information 
Reporting System (DOE 198.1}; 5820 .2A, Radioactive Waste Management 
(DOE 1990c}; and DOE/EH-0173T, Environmental Regulatory Guide for Radiological 
Effluent Monitoring and Environmental Surveillance (DOE 1991), are addressed 
through this activity . 
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11.4 MEDIA SAMPLED AND ANALYSES PERFORMED 

Procedure protocols for sampling, analysis, data handling, and reporting 
are specified in WHC-CM- 7-4 (WHC 1988b). Media include ambient air, surface 
water, groundwater, external radiation dose, soil, sediment, vegetation, and 
animals at or near active and inactive facilities and/or waste sites . 
Parameters monitored include the following, as needed: pH, water temperature , 
radionuclides, radiation exposure, and hazardous constituents. Animals that 
are not contaminated, as determined by a field instrument survey, are released 
at the capture location. 

11.5 LOCATIONS 

Samples are collected from known or suspected effluent pathways 
(e.g., downwind of potential releases, liquid streams, or proximal to release 
points). To avoid duplication, Westinghouse Hanford relies upon existing 
sample locations where PNL had previously established sample sites (e.g., air 
samplers in the 300 Area). There are 38 air samplers (4 in the 100 Area and 
34 in the 200/600 Areas), 35 surface water sample sites (22 in the 100 Area 
and 13 in the 200/600 Areas), 110 groundwater monitoring wells (20 in the 
100 Area, 89 in the 200/600 Areas, and 1 in the 300/400 Areas), 299 external 
radiation monitor points (182 survey points and 41 thermoluminescent dosimetry 
(TLD} sites in the 100 Area, 61 TLD sites in the 200/600 Areas, and 15 TLD 
sites in the 300/400 Areas), 157 soil sample sites (32 in the 100 Area, 110 in 
the 200/600 Areas, and 15 in the 300/400 Areas}, and 95 vegetation sample 
sites (40 in the 100 Area, 40 in the 200/600 Areas, and 15 in the 
300/400 Areas) . Animal samples are collected at or near facilities and/or 
waste sites . Specific locations of sample sites are found in WHC-CM-7-4 
(WHC 1988b) . 

Additionally, surveys to detect surface radiological contamination, 
scheduled in WHC-CM-7-4, are conducted near and on liquid waste disposal sites 
(e.g., cribs, trenches, drains, retention basin perimeters, pond perimeters, 
and ditch banks), solid waste disposal sites (e .g. , burial grounds and 
trenches), unplanned release sites, tank farm perimeters, stabilized waste 
disposal sites, roads , and firebreaks in the Operations Areas. There are 
391 sites in the Operations Areas (100 in the ·100 Area, 273 in the 
200/600 Areas, and 18 in the 300/400 Areas) where radiological surveys are 
conducted. 

11.6 PROGRAM REVIEW 

The near-field operational environmental monitoring program will be 
reviewed at least annually to determine that the appropriate effluents are 
being monitored and that the monitor locations are in position to best 
determine potential releases . 
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11.7 SAMPLER DESIGN 

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

11.8 COMMUNICATION 

The Operations and Engineering Contractor and the Research and 
Development Contractor will compare and communicate results of their 
respective monitoring programs at least quarterly and as soon as possible 
under upset conditions. 

11.9 REPORTS 

Results of the near-field operational environmental monitoring program 
are published in WHC-EP-0145-3, Westinghouse Hanford Company Environmental 
Surveillance Annual Report (Schmidt et al. 1990). The radionuclide values in 
this report are expressed in curies, or portions thereof, for each 
radionuclide per unit weight of sample (e.g . , picocuries per gram) or in field 
instrument values (e.g., counts per minute) rather than EDE, which is 
calculated as the summation of the products of the dose equivalent received by 
specified tissues of the body and a tissue-specific weighting factor. 
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12 .0 QUALITY ASSURANCE PROJECT PLAN 

12.1 PURPOSE 

This QAPP descr i bes the qual ity assurance (QA) requirements associ at ed 
with implementing FEMPs . The plan identifies the FEMP activities and assigns 
the appropriate QA requirements defined by WHC-CM-4- 2 (WHC 1989c). This QAPP 
will be consistent with the requirements in DOE 5700.6B, Quality Assurance 
(DOE 1986) . In addition, QA requirements in 40 CFR 60, Appendix A, Reference 
Methodologies (EPA 1986b), will be considered when performing monitoring 
calculations and establishing monitoring systems . 

12 . 2 OBJECTIVE 

The objective of this plan is to provide a documented QAPP descr i bing QA 
requirements for facilities implementing the FEMPs . 

12 .3 REQUIREMENTS 

A QAPP (WHC 1991c) has been developed to implement the QA program 
requi r ements defined by WHC-CM-4- 2 (WHC 1989c) . The QAPP applies specifical l y 
to the field activities, laboratory analyses, and continuous monitoring 
performed for all FEMPs and conducted 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 REQUIREMENTS 

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

The QAPP also includes a list of analytes of interest and reference 
analytical methods for effluent monitoring at the Hanford Site. This list 
includes targeted detection limits and precision and accuracy requirements for 
each analyte. The analytes of interest applicable to the 222- S Laboratory 
Complex have been identified from this table in the QAPP and are listed in 
Table 12-3 of this document. Procedures used in analyzing facility effluents 
should be equivalent to the referenced analytical methods listed in 
Table 12-3. 
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Table 12-2. Supporting Documents and Procedures for 222-S Laboratory Complex 
Facility Effluent Monitoring Plan Activities. 

Document or Ti tle or Subject QAPP Sect ion 
Procedure reference 8 

L0- 150- 113 Environmental Laboratory Operating Procedure 2.0, 5.0 

L0-090-101 Sample Receiving and Custodianship - 5.0 
222-S Laboratory (Chain of Custody) 

L0-150-002 Responses to Off-Standard Condition Reports 4.0, 9.0 
and Precision Reports 

L0- 150-001 Laboratory Measurement Quality Control Using 4.0, 9.0, 14.0 
the Laboratory Measurement Control System 

L0-150-027 Measurement Control 4.0, 9.0, 14.0 

LQ- 150-001 Laboratory Measurement Qua 1 ity Cont ro 1 4.0, 9.0, 14.0 
8 WHC-EP-0446 Quality Assurance Project Plan for Facility Effluent 

Monitoring Plan Activities (WHC 1991c). 
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Analytical Standard Analytical Contractual 
Analyte of interest quantitation Precisionc Accuracyc COlllllents category reference method method 1 imit (target)c 

Volatile Carbon tetrachloride 8240a b 5 ppb ,!:_25% RPD .!:_25% d 
organics 

Chlorobenzene 8240a b 5 ppb .!:_25% RPD .!:_25% d 

Chloroform 8240a b 5 ppb ,!:_25% RPD .!:_25% d 

Tetrachloroethylene 8240a b 5 ppb ,!:_25% RPD .!:_25% d 

Trichloroethylene 8240a b 5 ppb ,!:_25% RPD .!:_25% d 

Pyridine 8240a b 10 ppb .!:_25% RPD ,!:_25% d 

Inorganics Cadmium 5010a b 40 ppb .!:_25% RPD .!:_25% d 

Chromiun 6010a b 70 ppb .!:_25% RPD .!:_25% d 

Lead 7421a b 10 ppb ,!:_25% RPD .!:_25% d 

Mercury 7470a b 2 ppb ,!:_25% RPD ,!:_25% d 

Silver 6010a b 70 ppb ,!:_25% RPD .!:_25% d 

Ions/Anions Nitrate 300 . 0/352.1e,t b 0.1 mg/L .!:_25% RPD .!:_25% d 

Rad i onucl ides Alpha 9310a b 0.5 pCi/L .!:_25% RPD .!:_25% d 

Beta 9310a b 1 pCi /L .!:_25% RPD ,!:_25% d 

Gaf!ITia 901. 19 b 10 pCi/L .!:_25% RPO .!:_25% d 

Strontium 90 SR-05n b 1 pCi /L ,!:_25% RPD .!:_25% d 

Americium 241 AM-01 9 b 0.5 pCi/L .!:_25% RPO .!:_25% d 

Plutonium 239 00-079 b 0.5 pCi/L ,!:_25% RPO .!:_25% d 

Other pH 9045a b NA 0.1 pH unit 0. 05 pH unit d 

Total Organic 9060a b 1 p/m ,!:_25% RPD .!:_25% d 
Compound 

~Standard methods are from Test Methods for Evaluating Solid Yaste (SY 846) (EPA 1986a). 
Analytical methods will be Yestinghouse Hanford or Yestinghouse-approved participant contractor or subcontractor procedures 

based on the reference methods cited in Column 3 of this table. All procedure reviews and approvals will be in compliance with 
applicable Yestinghouse Hanford procedure control or procurement procedures as noted in Tables 12-1 and 12-2. Once laboratory 
methods are approved, this table will be updated to provide contractual method references as applicable. 

cValues for quantitation I imits, precision, and accuracy are to be considered only as target values for initial procurement 
negotiations with the analytical laboratory. Precision is expressed as Relative Percentage Difference (RPO); accuracy is expressed 
as percentage recovery. This table will be updated to reflect negotiated contractual values as specified in the final procurement 
documants or work orders. 

Analyses will be performed by an approved Yestinghouse Hanford, participant contractor, or subcontractor laboratory . 
~Standard methods are from Met hods for Chemical Anal ysis of Yater and Yas te (EPA-600/4 -79-020). 

Standard method is from The Determination of Inorganic Ani ons in Yater by Ion Chromatography (EPA 600/4-84-017, Method 300 .0 ) . 
~Standard methods are from Eastern Environmental Radiation facility, Radiochemistry Procedures Manual (EPA 520/5-84-006). 

Standard methods are from Prescribed Procedures for the Measurement of Radioactivity in Drinking Yater (EPA 600/4 -80-032) . 
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13.0 INTERNAL AND EXTERNAL PLAN REVIEW 

The DOE Order 5400.1, General Environmental Protection Program , 
Chapter IV .4 (DOE 1988a) requires the FEMP be reviewed annually and updat ed 
every three years . The FEMP should be reviewed and updated, as necessary , 
after (1) each major change or modification in the facility processes, 
facility structure, ventilation and liquid collection systems, monitoring 
equipment, and/or waste treatment, or (2) a significant change to the safety 
analysis reports. In addition, EPA regulations require that records on the 
results of radioactive airborne emissions monitoring be maintained onsite for 
five years. Operations management will maintain records of reports on 
measurements of stack particulates or other nonradioactive hazardous pollutant 
emissions for three years. 

Facility operators must -- on a semiannual basis -- certify that no 
changes in operations have occurred that would require new testing. Although 
the report is based on the calendar year, the emission limits apply to any 
period of 12 consecutive months. Westinghouse Hanford Environmental 
Protection prepares an annual effluent discharges report for each area on the 
Hanford Site, quantifying both airborne and liquid release pathways. In 
addition, a report on the air emissions and compliance to the Clean Air Act 
of 1977 (NESHAP) is prepared by Environmental Protection and submitted to EPA 
and DOE. 

Facility management is to obtain Environmental Protection's approval for 
all changes to the FEMPs, including those generated in the annual review and 
update. In addition, the FEMP will be reviewed by Quality Assurance. 
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14.0 COMPLIANCE ASSESSMENT 

This chapter discusses the conclusi ons r eac hed f r om evaluat i ng exi st ing 
or planned monitoring aga i nst regulatory requ irements and/or gu idance de rived 
from DOE, federal, and st ate regulations. The only effluent type f or wh i ch a 
FEMP is required for the 222-S Laboratory Complex is the liquid . 

14 . 1 LIQUID EFFLUENTS GUIDANCE DERIVED FROM 
U.S. DEPARTMENT OF ENERGY, FEDERAL, AND 
STATE REGULATIONS 

14.1.1 General 

As stated in DOE Order 5400 . 1, Preamble Se (DOE 1988a), "Effluent 
monitoring is the collection and analysis of samples or direct measurement of 
liquid and gaseous effluents for the purpose of characterizing and quantifying 
contaminants, assessing radiation exposures of members of the public , 
providing a means to control effluents at or near the point of discharge and 
demonstrating compliance with applicable standards and permit requirements . '' 

Further, it is stated that "DOE is committed to good environmental 
management of all its programs and at all its facilities to correct existing 
environmental problems, to minimize risks to the environment or public health 
and to anticipate and address potential environmental problems before they 
pose a threat to the quality of the environment or the public welfare ." 
(5400 . 1, Preamble Sa) 

The DOE has committed by means of DOE Orders 5484.1 (DOE 1981), 5000 .3A 
(DOE 1990b), and the 5500 series dealing with emergency management to 
" ... notify Headquarters [Emergency Operations Center] EOC of significant 
nonroutine releases of any pollutant or hazardous substance, e .g. , releases of 
hazardous substances ... as required 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 discharged to cribs , the basic criter i on is that 
facilities may not discharge any effluent that is a hazardous waste accord i ng 
to WAC 173-303 . Washington Administrative Code 173- 303 (Ecology 1991a) is the 
State's implementation of RCRA and incorporates , by reference , 40 CFR 261 
(EPA 1987b) and 40 CFR 264 (EPA 1989b) . The monitoring required is to 
demonstrate (1) a continuing knowledge of the waste composition and 
(2) compliance with the prohibition on di scharging hazardous waste to the 
ground, as called for in DOE Order 5400 . 1, Sections 5 and 8 of Chapter IV 
(DOE 1988a) . 

A second area that impact s li quid releases t o po nds, cri bs , ditches , etc . 
i s the "Land Ban '' regulat i on s embod i ed in 40 CFR 268 (EPA 1987c) and 
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WAC 173-303-140 (Ecology 1991a). The 40 CFR 268 is incorporated by reference 
into WAC 173-303. Again, monitoring will be necessary to confirm the identity 
of the waste and demonstrate compliance. 

While these regulations generally apply only to wastes designated as 
dangerous or those expected to be dangerous, the applicable DOE regulations 
(5400.1, 5.a 1-4) require monitoring to demonstrate verification of 
compliance, to evaluate effectiveness of effluent treatment, and to control 
and determine if a waste is hazardous. In addition, DOE has committed to 
maintaining the ability to address environmental discharges before they pose a 
threat to the quality of the environment or the public welfare. 

Monitoring will provide facility data to demonstrate compliance with 
applicable regulations. If groundwater contamination is found, these data can 
possibly provide objective evidence that the contamination did not originate 
from a particular facility. The continued monitoring of liquid releases will 
serve to alert Westinghouse Hanford tq potential problems in the effluents 
before significant groundwater contamination. In addition, a waste- analysis 
plan for interim facilities complies with WAC 173-303-300, WAC 173-303-400 and 
40 CFR 265 . 13 (EPA 1980) to ensure that dangerous wastes will be adequately 
characterized before they are treated, stored, or disposed of within the 
Hanford Site boundaries. 

One additional regulation that should be considered is WAC 173-216, State 
Waste Discharge Permit Program (Ecology 1990b) . This regulation implements a 
State permit program for discharges of waste materials from industrial, 
commercial , and municipal operations into the ground and surface waters of the 
State. 

This program is much like the NPDES program as required by the Clean 
Water Act of 1977 and is implemented by WAC 173-220 (Ecology 1990a) . The 
regulations under WAC 173-216 (Ecology 1990b) establish a number of conditions 
that will be addressed in an issued permit. These include: 

• Use of all known, available, and reasonable methods of prevention, 
control, and treatment 

• Pretreatment requirements 

• Requirements pursuant to other laws, including as they apply to RCRA 

• Conditions necessary to meet applicable water quality standards for 
surface waters or to preserve beneficial uses for groundwater 

• Conditions necessary to prevent and control pollutant· discharges 
from plant site runoff, spillage or leaks, sludge or waste disposal, 
or raw material storage 

• Appropriate monitoring, reporting, and recordkeepi g requirements 

• Schedules of compliance . 

There are discussions currently underway between DOE, Ecology, and 
Westinghouse Hanford regarding the applicability of WAC 173-216 to the Hanford 
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Site and to liquid releases to cribs, specifically. It is our understanding 
that some decision on these issues may occur in 1991. Depending on the 
outcome of these discussions, the FEMPs may require revision. 

14.1.3 Radioactive Liquids 

The DOE has maintained that the release of radioactive materials is 
governed by the Atomic Energy Act {AEA 1954) and that the release limits set 
by DOE correspond to federally permitted releases and are thus exempt from 
other Federal and State regulations. At the same time, DOE has committed to 
complying with all "applicable" limits of EPA and state regulations. 

The DOE Order 5400.5, Radiation Protection of the Public and the 
Environment {DOE 1990a), provides guidance on the acceptable levels of 
radioactivity allowed in liquid waste and effluents. The purpose of the DOE 
standards is to ensure that the dose to the public remains below 100 mrem EDE 
per year {Chapter 1.3) and to protect the natural resources. 

Demonstration of compliance with DOE Order 5400.5 will generally be based 
on data from monitoring and surveillance programs (Chapter I, a.a; 
Chapter II, 6). It is stated in the DOE Order {Chapter II, 4.d) that liquid 
effluents from DOE activities will not cause private or public drinking water 
systems downstream of the facility discharge to exceed the drinking water 
limits in 40 CFR, Part 141, which are, in general, numerically equivalent to 
4% of DOE DCG values. There is no guidance given on how to achieve that goal. 

Some guidance is provided in Chapter II, Section 3, for surface 
- discharges. 

• Discharges greater than DCG values on an annual average would 
require the BAT. to be applied. 

• Discharges at less than the DCG do not require implementation of 
BAT. 

• The settleable solids in any liquid effluent stream may not exceed 
5 pCi/g alpha or 50 pCi/g beta. 

• Interim dose limits for native aquatic animal organisms may not 
exceed one rad/d. 

Guidance on discharges of liquid waste to aquifers and the phase out of 
soil columns is found in DOE 5400.5, Chapter II, 3.b. The guidance is limited 
to a reaffirmation of DOE commitment to phase out soil-column use (i.e., 
trenches, cribs, ponds, and drain fields) at the earliest practicable time. 
For those liquid discharges not first treated by BAT, DOE will develop (within 
6 months of the issuance date of order) a plan and a schedule for implementing 
alternative, acceptable disposal at the earliest practicable time. In 
addition, new or increased discharges of radionuclides in liquid waste to soil 
columns are prohibited [Chapter II, 3.b(2)] unless the DOE activity cannot 
comply or the release is tritium [Chapter II, 3.e{l)]. 
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Compliance with the dose limits of DOE Order 5400.5 (DOE 1990a) will be 
demonstrated by documentation of a combination of measurements and calculation 
(Chapter II, 6.a}. The ALARA concept called for in DOE Order 5400.1 
(DOE 1988a} has the objective of attaining dose levels as low as possible . 
Compliance with these two objectives would seem to require monitoring any 
stream that has the potential for containing measurable radioactivity. The 
DCGs are concentrations of radionuclides in water that, under continuous 
exposure (ingestion of water}, would result in an EDE of 100 mrem/yr to the 
public. One method relating directly to the EDE of 100 mrem/yr would be to 
monitor to limits connected to some multiple or fraction of a DCG. That is 
the approach currently taken in Westinghouse Hanford's Environmental 
Compliance Manual (WHC 1991b}. In lieu of any definitive DOE guidance, the 
contractor would appear to be free to choose any effluent limits desired 
within the general constraints of the 100 mrem/yr-dose-limit and ALARA. 

14.2 COMPARISON OF CURRENT AND PLANNED LIQUID EFFLUENT 
MONITORING AGAINST REGULATORY COMPLIANCE 

The major regulatory criteria for the liquid effluent from 207-SL to the 
216-S-26 Crib are (1) that a representative sample be obtained and (2) that 
the effluent batch can be demonstrated to be nonhazardous and nonradioactive 
(below DOE-approved limits}. The major regulation that has to be satisfied is 
WAC 173-303~ to ensure that no dangerous or hazardous waste is disposed of to 
the ground (Ecology 1991a}. Satisfying WAC 173-303 will largely ensure that 
(1) EPA RQs 40 CFR 302 (EPA 1985a} are not exceeded and (2) the Land Ban 
Regulations of 40 CFR 268 (EPA 1987c} and WAC 173-303 are satisfied. 

14.2.1 The 207-SL Retention Basin 

Guidance from SW 846 (EPA 1986a}, incorporated by reference into 
WAC 173-303 and from WAC 173-303-110 sampling methods, suggests a basin (by 
analogy to a pond} should be sampled from a number of surface points and 
vertical points (SW 846, Vol. II, Chapter 11) . This is to eliminate the 
effects of heterogeneity due to temperature gradients, density gradients, or 
inadequate mixing . The current method of obtaining a single dip sample near 
the influent point does not meet the basic criteria for a representative 
sample. 

The use of a time-proportional sampler can provide a representative 
sample only as long as the flow to the basin is relatively constant. To the 
extent that the flowrate varies, an error is introduced in the sample taken on 
a time-proportional basis. The flowrate to 207-SL should be evaluated, and if 
there is significant variation, sampling should be performed on a flow
proportional or batch-sampling mode. 

One of the proportional sampling systems considered for future use 
incorporates a vacuum sampling line. However, the use of a vacuum pump to 
remove the sample from the sample stream is not appropriate for sampling 
volatile organic chemicals (VOC}. Any sampling system that uses a pump to 
extract a liquid sample to analyze for VOCs should use a positive-displacement 
design to minimize potential for aerating or stripping volat ile organics from 
the sample during removal from the basin influent . 
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A more suitable grab-sampling device would be the weighted bottle type as 
described in SW 846, Vol. II, Chapter 9. This would allow a vertical 
stratified sampling plan to be used, 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 currently sampled and thus does not comply with 
regulatory guidance. The effluent should be rerouted to the 207-SL Basin, (as 
is currently planned), and sampled according to internal procedures. 

14.2.3 The 219-S Waste Handling Facility 

The waste from 219-S is currently designated by WAC 173-303 
(Ecology 1991a) as toxic (WT02), corrosive (D002), and TCLP toxic for lead 
(D008) and mercury (D009). In addition, the stream is listed for spent 
solvents (F003/F005). Designation is based on process knowledge and analysis 
of the waste. 

In the event of an unplanned release, it might be necessary to confirm 
c the identity of the specific spilled waste in order to adequately report the 

spill and help identify remedial actions. To provide compliance with 
DOE Orders, the monitoring indicated for this stream would be to detect an 
unplanned release. Subsequent sampling and analysis actions would be 
determined if and when a release occurred. 

14-5 



WHC-EP-0480 

This page intentionally left blank. 

N 

14-6 



WHC-EP-0480 

15.0 SUMMARY AND CONCLUSIONS 

This FEMP assessed the magnitude of routine and potential liquid and 
airborne effluent releases from the 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 determined 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 the 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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SECTION 02210 
GRADING 

Rev. 0 

PART I GENERAL 

1.1 SUMMARY 

1.2 

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

REFERENCES 

The publication; listed be\ow form a part of this specification to 
the extent referenced. The publications are referred to in the 
text by basic designation only. 

AMERICAN SOCIETY FOR TE~TING AND MATERIALS (ASTM) 

ASTM D1556 

ASTM D1557 

ASTM D2167 

ASTM D2922 

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

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

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

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

1.3 SUBMITTALS 

1. 3 .1 

1.3 .2 

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

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

Documentation of field density tests specified in Paragraph 3.3, 
including the location and depth of each sample tested. 
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PART 2 PRODUCTS 

2.1 MATERIALS AND/OR EQUIPMENT 

2.1.1 Material for Fill Sections 

Materials to construct fill sections shall be taken from cut 
portions of the work unless such material is determined by the 
Buyer to be unsuitable as a fill material due to presence of 
vegetation, excessive moisture, refuse or other deleterious 
substances. 

PART 3 EXECUTION 

3.1 

3 .1.1 

3 .1.2 

3.2 

3.2.1 

3.2.1.1 

3.2.1.2 

3.2.2 

3.2.2.1 

3.2.2.2 

PREPARATION 

Prior to start of work the Seller shall inspect the site and 
verify that all vegetation, such as roots and brush, all decayed 
vegetable matter, rubbish, and other unsuitable material within 
the work area has been stripped or otherwise removed. In no case 
will such material remain in or under the fill area. 

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 
monuments and benchmarks from damage. 

INSTALLATION, APPLICATION AND ERECTION 

General 

Grading shall not be performed when the ambient temperature is 
below 35°F or when underlying materials are frozen or contain 
frost. 

Grading shall be performed to the lines and grades indicated on 
the contract drawings. 

Cut 

Cut material, meeting the requirements of Paragraph 2.1.1, shall 
be transported to and placed in fill areas. Where sufficient 
material is not available from cut sections, the Seller shall 
obtain fill material from a source designated by the Buyer. 

Material which has been determined to be unsuitable for fill 
material, material which has been disturbed by the Seller's 
operations or softened by exposure to the elements and water and 
surplus material shall be disposed of as directed by the Buyer. 
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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 

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

Rev. 0 

Cuts for the concrete lined trapezoidal drainage ditch shall be 
made to the cross sections and grades indicated on the contract 
drawings. All roots, rock, and foreign matter in the sides and 
bottom of the ditch shall 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 grade beneath the roads and the railroad shall be 
overexcavated to a depth of at least 12 inches below the required 
elevation. The exposed surface shall be scarified to a minimum 
depth of 6 inches, moisture conditio~ed and compacted in accord
ance with Paragraph 3.2.4.2. The exc~vation shall then be 
backfilled in accordance with Paragraph 3.2.3.4 and compacted in 
accordance with Paragraph 3.2.4.2. Any areas failing to meet 
compaction requirements shall be recompacted and retested. If 
required compaction canno~ 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 shall be scarified and compacted in accordance 
with Paragraph 3.2.4, then the final grading shall be performed to 
the required elevation. 

Fi 11 

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

Ground surfaces which are sloped more than one vertical to four 
horizontal on which fill is to be placed shall be plowed, stepped 
or broken up in such a 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 typical sections indicated or meet the particular 
requirements specified on the contract drawings. 
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3.2.3.4 

3.2.3.5 

3.2.4 

3.2.4.1 

3.2.4.2 

3.2.4.3 

3.2.5 

3.2.6 

Rev. 0 

In general, fill material shall be placed in maximum loose lifts 
of 8 inches and be compacted per Paragraph 3.2.4. However, the 
maximum loose lift may be increased to 12 inches when a compactive 
effort equivalent to a self propelled smooth drum vibratory roller 
with a minimum weight of 15,000 pounds operating at a minimum 
frequency of 1750 vibrations per minute is provided. At least 
four passes shall be made by the compactor on each loose lift. 
Each lift shall be completed, compacted and tested before the next 
lift is pl aced. 

Fill material shall be moisture conditioned to within plus or 
minus 2 percent of its optimum moisture content as determined in 
Paragraph 3.2.4.1. Disking may be required to obtain the required 
moisture content since water applied at the surface may not 
penetrate the full depth of the lift. 

Compaction 

The moisture density relationship shall be determined by the Buyer 
for each type of fill mat~rial used in accordance with ASTM D1557. 
The optimum moisture content for the onsite soil is estimated to 
be 10 percent. 

Existing surface and fills for general grading shall be compacted 
to 90 percent of the maximum dry density as determined by ASTM 
D1557. At roads and the railroad the top 12 inches below the 
required subgrade elevation shall be compacted to 92 percent of 
its maximum dry density. 

Fill and cut areas under buildings designated on the contract 
drawings shall be compacted to 95 percent of the maximum dry 
density as determined by ASTM D1557. 

Finished Conditions 

All areas covered by the project, including cut and fill sections 
and adjacent transition areas, shall be uniformly smooth-graded. 
The finished surface shall be smooth, compacted, and free from 
irregular surface changes. The degree of finish shall be that 
ordinarily obtainable from blade-grader operations. 

Tolerances 

Finished elevations at the roads, railroad and trapezoidal 
drainage ditch shall not vary by more than 0.00 feet above nor 
more than 0.05 feet below the elevations shown on the contract 
drawings. Elsewhere the finished elevations shall not vary by 
more than plus or minus 0.20 feet from that shown on the contract 
drawings. 
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3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.4 

3.4.1 

3.4.2 

FIELD QUALITY CONTROL 

The Buyer shall be responsible for field tests to determine that 
the work is performed in accordance with this specification and 
drawings. The Seller shall support and coordinate its work with 
Buyer's testing activities. 

Rev. 0 

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

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

A field density test shall be performed for each 3000 square fe~t 
of compacted fill, with a minimum of one test per layer per day 
for each type of fill compacted. 

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. 

PROTECTION 

Measures shall be taken to protect existing facilities such as 
monuments, benchmarks, aboveground electrical, and other items 
identified on th~ contract dra~ings and by the Buyer. 

Measures shall be taken to protect the existing export water 
lines from damage due to the overburden loads created by the 
construction equipment. 

END OF SECTION 
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SECTION 02220 
EXCAVATION AND BACKFILL 

Rev. 0 

PART 1 GENERAL 

1.1 

1.2 

1.3 

SUMMARY 

This section covers the technical requirements for excavation, 
backfill and compaction 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. 

REFERENCES 

The publicationL listed below form a part of this specification to 
the extent refeienced. The publications are referred to in the 
text by the basic designation only. 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM D1556 

ASTM D1557 

ASTM D2167 

ASTM D2922 

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

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 

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

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

WASHINGTON ADMINISTRATIVE CODE (WAC) 

WAC 

SUBMITTALS 

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

Submittals by the Seller are not required for this specification 
section. The Buyer shall ensure the following information is 
provided: 
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1.3.1 Documentation providing the moisture density relationships, as 
specified in Paragraph 3.2.4A, for each type of soil used for 
backfi 11. 

1.3.2 Documentation of field density tests, as specified in Paragraph 
3.3, including the location and depth of each sample taken. 

PART 2 PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

2.1.1 Backfill Material 

2.1.1.1 Backfill materials shall be the originally excavated onsite 
material or imported granular earth material, unless such material 
is determined to be unsuitable due tb presence of vegetation, 
excessive moisture, refuse or other ~eleterious substances. 

2.1.1.2 

2.1.1.3 

2.1.1.4 

Sand used for backfill shall be a natural sand, graded from fine 
to coarse, not lumpy or frozen, with 100 percent passing a No. 4 
sieve and Oto 5 percent passing a No. 200 sieve. The sand shall 
be free from organic material, slag, cinders, ashes., and other 
refuse. 

Fine gravel used for backfill shall be a natural gravel having 
particles in a reasonable uniform combination with 100 percent 
passing a 3/4 inch sieve and Oto 5 percent passing a No. 4 sieve. 
The gravel shall be free from organic material, slag, cinders, 
ashes, and other refuse. 

Notwithstanding the above requirements, gradation and particle 
size of imported granular fill material shall be controlled 
such that the laboratory and field testing required under 
Paragraphs 3.2.4A and 3.3 herein can be performed in accordance 
with the specified ASTM test methods. 

PART 3 EXECUTION 

3.1 PREPARATION 

3.1.1 Prior to Excavation 

A. Obtain permission to excavate from the Buyer. 

B. Determine the lines, grades and elevations of the concrete 
headwalls, catch basins underground culverts and the con
crete protection for the 24 inch export water lines as shown 
on the contract drawings. 

105\VOL 1 :101\210\84570761 .SPEJWP51 Al30-02220-2 
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3 .1.2 

3.2 

3.2.1 

C. Determi ne the location and the depth of excavation required 
to install these items to the lines and elevations shown on 
the contract drawings. 

Rev. 0 

D. Supply and set stakes to provide strict and accurate vertical 
and horizontal control of the work from monuments and 
benchmarks provided by the Buyer. 

E. Grade the top perimeter of the excavation to prevent surface 
water from draining into the excavation. 

Prior to Backfilling 

A. Obtain permission to backfill from the Buyer. 

B. All excavations shall be cleaned of trash and debris. 

C. All exposed and excavated surfaces shall be compacted with 
machine or hand operated compactors to not less than 95 
percent of its maximum dry density as determined by ASTM 
D1557. A minimum of four passes shall be made before testing 
the compaction. -_ 

D. Backfilling operations may not begin until the below grade 
construction has been inspected and accepted by the Buyer. 

E. Backfilling operations at the catch basins may not begin 
until the concrete has cured for at least 7 days and the 
forms have been removed. 

F. Backfilling operations at the concrete headwalls and the 
protection for the 24 inch export water lines may not 
begin until the concrete has reached its specified 28 day 
compressive strength as demonstrated by compression testing 
of molded concrete cylinders. 

INSTALLATION, APPLICATION AND ERECTION 

Excavation 

A. All excavations shall be in accordance with Washington 
Administrative Code (WAC), Chapter 296-155, Section 650-664, 
"Excavation Trenching and Shoring" and other applicable 
federal, state and local safety regulations. The side slopes 
at all excavations shall not be steeper than 1.8 horizontal 
to 1 vertical unless shoring is provided. 

B. Excavations shall be by the open-cut method. 

C. Keep all excavations free of water, ice, and debris. 
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3.2.2 

D. When freezing temperatures are expected, do not excavate ·to 
the full depth indicated on the contract drawings unless the 
bottom of the excavation is adequately protected from frost. 

E. Material removed below the depths noted on the contract 
drawings shall be replaced to the required elevation using 
material meeting the requirements of Paragraph 2.1.1 placed 
and compacted as specified in Paragraph 3.2.4 herein. 

F. Excess excavated material meeting the requirements of Para
graph 2.1.1.1 shall be stockpiled at a location designated 
by the Buyer for later use as backfill material. Material 
determined to be unsuitable for backfill shall be disposed in 
an area designated by the Buyer. 

Backfill material may, with thie 
piled in an orderly manner at 
the excavation equal to 1/2 th 
no closer than 2 feet. ' 

Buyer's approval, be stock
distance from the banks of 
depth of the excavation, but 

G. Stockpiles of ~ackfill material shall be kept in a neat and 
well drained condition, giving due consideration to drainage 
at all times and protected from contamination which may 
destroy its quality and fitness as a suitable backfill 
material. 

Any stockpiled material which has become unsuitable for 
backfill shall be disposed as directed by the Buyer. 

H. The excavation shall be made to the size and depth required 
to install the concrete work to the lines and elevations 
shown on the contract drawings. 

I. The excavation shall allow sufficient room for the placement 
and removal of forms, and inspection. 

J. The Seller shall take extraordinary precaution during excava
tion, concrete construction and backfill operation for work 
along the export water lines. Exploratory hand excavation 
shall be done at a number of locations to determine the exact 
location and top and bottom elevations of the pipes. Pipe
lines shall be protected from any damage. 

Dewatering 

A. Excavate in such a manner that the area of the site will be 
effectively drained. Drainage shall be by gravity whenever 
possible; utilize ad.ditional means when necessary, including 
pumping and bailing. 
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3.2.3 

B. Divert and/or pump out, bail or otherwise remove any water 
which may accumulate in the excavations, and perform all 
necessary work to keep them free from water while construc
tion under this contract is being completed. 

Rev. 0 

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

Backfilling 

A. Backfill material shall meet the requirements specified in 
Paragraph 2.1.1 herein. 

B. Jetting of backfill is not permitted. 

Backfill material shall be placed in maximum loose lifts of 
8 inches and be compacted in accordance with Paragraph 
3.2.4B. 

D. Backfill material shall be moisture conditioned to within 
plus or minus 2 percent of its optimum moisture content as 
determined in Paragraph 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 lift. 

E. Do not operate heavy equipment for spreading and compacting 
backfill within 5 feet of below-grade structures. The fill 
within this 5 foot strip shall be placed in maximum loose 
lifts of 6 inches and be compacted with a vibrating plate 
compactor, or drum compactor with a total static weight not 
exceeding 3000 lbs. 

F. From the top of the bedding material to a depth of not less 
than two feet over the underground culverts and the export 
water line concrete protection, backfill in loose lifts no 
thicker than 6 inches and compact in accordance with Para
graph 3.2.4B. Compaction shall be achieved through the use 
of hand tamping or a power operated hand vibrating compactor 
such as a vibrating plate compactor or drum compactor with a 
total static weight of not more than 3000 pounds. 

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

G. Place the remainder of the backfill material in maximum loose 
lifts no greater than 8 inches and compact in accordance with 
Paragraph 3.2.4B. 
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3.2.4 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

Compaction of Backfill 

A. The moisture density relationship, as determined in 
accordance with ASTM D1557, shall be developed by the Buyer 
for each type of backfill material used. The optimum 
moisture content for the onsite soil is estimated to be 10 
percent. 

Rev. 0 

B. Compact each lift to 95 percent of its maximum dry density as 
determined above. 

FIELD QUALITY CONTROL 

The Buyer shall be responsible for field tests to determine that 
the work is performed in accordance with this specification and 
drawings. The Seller shall support and coordinate its work with 
the Buyer's testing activities. 

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

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

The minimum number of field density tests shall be as follows: 

A. Adjacent to the concrete headwalls and catch basins; 1 test, 
per lift, per 3000 square feet of area with a minimum of one 
test at each installation. 

B. Trenches; 1 test, per lift, per 200 lineal feet of trench. 

Any areas failing to meet compaction requirements shall be 
recompacted and retested. If requfred compaction cannot be 
obtained, the material shall be removed, replaced, recompacted 
and tested. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SUMMARY 

SECTION 02231 
AGGREGATES FOR ROADS AND SURFACING 

Rev. 0 

This section covers the technical requirements for the furnishing 
and installation of the aggregate base course for the roads and 
parking area and the crushed rock surfacing to the lines, grades 
and cross sections shown on the contract drawings. 

1.2 REFERENCES 

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

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM D75 

ASTM Dl556 

ASTM D1557 

ASTM D2922 

1987 Standard Practice for Sampling 
Aggregates 

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

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

1981 Standard Test Methods for Density of 
Soil-Aggregate in Place by Nuclear Methods 
(Sha 11 ow Depth) 

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION 

M41-10 

1.3 RELATED REQUIREMENTS 

1988 Standard Specifications for Road, 
Bridge, and Municipal Construction 

Specification Section 02210 Grading 

1.4 SUBMITTALS 

Submit the following in accordance with the Vendor Drawing and 
Data Requirements section of the Order/Subcontract. 
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1.4.1 Documentation of the material gradation and tests as specified in 
Paragraph 2.1. 

1.4.2 Documentation of the field tests specified in Paragraph 3.3 shall 
be by the Buyer. 

PART 2 PRODUCTS 

2.1 MATERIALS AND/OR EQUIPMENT 

2.1.1 Aggregate Base Course 

2.1.2 

Material for the aggregates base course shall conform to M41-10, 
Section 9-03.10, Aggregate for Gravel Base. • In addition, the 
material s~all conform to the gradation req~irements provided in 
Table 1 he~in. \ 

Crushed Rock Surfacing 

Material for the crushed rock surfacing shall consist of crushed, 
processed or naturally occurring pit-run gravel. The material 
shall be free from trash and vegetable matter and shall conform 
to the gradation requirements provided in Table 1 below and as 
approved by the Buyer. 

SIEVE DESIGNATION 

1-1/2 inch square 

3/4 inch square 

1/4 inch square 

No. 4 mesh 

No. 40 mesh 

No. 200 mesh 

TABLE 1 

GRADATION REQUIREMENTS 

PERCENT PASSING BY WEIGHT 

Aggregate Crushed Rock 
Base Course Surfacing 

100 100 

50-85 -
35-65 50 max. 

25-45 -
10-25 -

0 to 5 max. 0 to 5 max. 
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2.1.3 
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Conformance Testing 

For each type of material provided the Seller shall take at least 
one sample from the source material. The sample shall be taken in 
accordance with ASTM D75. 

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

In addition, the moisture density relationship shall be determined 
in accordance with ASTM 01557 for each type of material provided. 

A new sample shall be taken and tested whenever the source of the 
material is changed or the tests show unacceptable deficiencies or 
variations from specified requirements.\ 

PART 3 EXECUTION 

3.1 PREPARATION 

3 .1.1 

3 .1.2 

3.2 

3.2.1 

3.2.2 

3.2.3 

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

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 damage. 

INSTALLATION, APPLICATION AND ERECTION 

Do not install any materials when the surface temperature is below 
35°F or when rainfall or other weather conditions will detrimen
tally affect the quality of Jhe finished product. 

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

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 6 inches or less is specified, the material may 
be placed in a single layer; when a compacted thickness of more 
than 6 inches is required, no layer shall exceed 6 inches nor be 
less than 3 inches when compacted. 

105\VOL 1 :101\210\845706TT.SPEJWP51 A130-02231-3 
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3.2.4 

3.2.5 

3.2.6 

3.3 

3.3.1 

3.3.2 

3.3.3 

3.3.4 

Level and contour surfaces to the elevations and gradients shown 
on the contract drawings. 

Rev. 0 

Compact each layer of the aggregate base course material to not 
less than 95 percent of its maximum dry density determined in 
accordance with Paragraph 2.1.3. Add water as required to obtain 
the specified compaction. If excess water is apparent, remove 
material and aerate to reduce moisture content. Each layer of 
crushed rock surfacing shall be compacted by at least two passes 
of a vibratory compactor approved by Buyer. 

Final elevations at the roads shall not vary by more than 0.00 
feet above nor more than 0.05 feet below the elevations indicated 
on the contract drawings. Elsewhere the final elevations shall be 
within plus or minus 0.20 feet from the elevations indicated on 
the contract drawings. 

FIELD QUALITY CONTROL 

The Buyer shall be responsible for field tests to determine that 
the work is performed in accordance with this specification and 
drawings. The Seller shall support and coordinate its work with 
the Buyer's testing activities. 

For each type of aggregate base course material, random samples 
shall be taken for each 3000 square feet of compacted lift, but 
not less than one random sample per day. Take samples in 
accordance with ASTM D75. Tests are not required for the crushed 
rock surfacing. 

Each sample shall be placed in a clean container, securely 
fastened to prevent loss of material and tagged with the following 
information: 

Sample No.: 
Date: 
Name of Sampler: 
Type of material sampled: 
Location where sample was taken: 

Test each sample without delay. Make gradation tests for each 
sample in accordance with the procedures specified in M41-10 
Section 9-03.15 for a Sieve Analysis of Fine and Course Aggre
gates. Materials not meeting specified gradation requirements 
shall be removed and replaced by the Seller. 

Field density tests shall be performed in accordance with ASTM 
D1556 or ASTM D2922. For each type of material one test shall be 
performed for each 3000 square feet of compacted area, but not 
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3.3.5 

3.4 

3.4.1 

3.4.2 

less than one test per day. When tests are performed by the 
Nuclear Method per ASTM D2922, at least 20 percent of the tests 
shall be with ASTM 01556. 

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. 

PROTECTION 

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. 

Measures shall be takelp to protect the existing export water 
lines from damage due to the overburden loads created\by the 
construction equipment ~ 

END OF SECTION 

• t . 
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PART 1 GENERAL 

1.1 SUMMARY 

SECTION 02510 
ASPHALTIC CONCRETE PAVING 

Rev. 0 

This section covers the technical requirements for furnishing and 
installation of asphaltic 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 designation only. 

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION 

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

1.3 SUBMITTALS 

1.3 .1 

1.3 .2 

1.3 .3 

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

Documentation of the material tests performed in accordance with 
Paragraph 2.1.9. 

A copy of the mix design showing compliance with the Paragraph 
2.2. 

Documentation of the field tests performed in accordance with 
Paragraph 3.3 shall be by Buyer. 

PART 2 PRODUCTS 

2 .1 MATERIALS 

2 .1.1 

2.1.2 

Materials shall comply with the following requirements: 

Asphalt Cement: M41-10, Section 9-02.1(4), Viscosity Grade 
AR-4000W 

Aggregate for Asphaltic Concrete Paving: M41-10, Section 
9-03.8(3)8, Class B 

105\VOL 1: 101\210\84570679.SPE/NP51 Al30-02510-1 
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2.1.3 

2.1.4 

2.1.5 

2.1.6 

Blending Sand: M41-10, Section 9-03.8(4) 

Mineral Filler: M41-10, Section 9-03.8(5) 

Primer: M41-10, Section 9-02.1(2), MC-250 

Tack Coat: M41-10, Section 9-02.1(6), CRS-1 

2.1.7 Coal Tar Pitch Emulsion: M41-10, Section 9-02.1(9) 

2.1.8 

2.1. 9 

2.1.10 

2.2 

Aggregates for Coal Tar Pitch Seal: M41-10, Section 9-03.7 

Conformance Testing: M41-10, Section 9-03.8(2). All tests shall 
be performed in accordance to the procedures specified in M41-10, 
Section 9-03.15. , 

Recycled asphalt material~ shall not be used. 

ASPHALT PAVING MIX 

The proportions of materials for the mix design shall be in 
accordance with M41-10, Section 9-03.8(6), Class B except that 
the asphalt percentage of total mixture shall not be less than 
4.5 percent nor more than 7.5 percent. 

PART 3 EXECUTION 

3.1 PREPARATION 

3 .1.1 

3.1.2 

3 .1.3 

3.2 

3.2 .1 

3.2.1.1 

Prior to beginning installation of the asphaltic concrete paving 
and/or ·seal coat the Seller shall verify that the site conditions 
are acceptable and ready for the installation of the material. 
This includes verifying that the compacted aggregate base coarse 
is dry and ready to receive the paving and that the gradients and 
elevations of the aggregate base coarse are correct. 

Preparation for installation of the seal coat shall be in accord-
ance with M41-10, Section 5-03.3(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. 

INSTALLATION, APPLICATION AND ERECTION 

Asphaltic Concrete Paving 

Prime coat and tack coat shall not be placed when the ground 
temperature is lower than 50°F. 

105\VOL 1: 101\210\84570679.SPEJWP51 Al30-02510-2 
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3.2.1.2 

3.2.1.3 

3.2.2 

3.2.2.1 

3.2.2.2 

3.3 

3.3.1 

3.3.2 

3.4 

3.4.1 

Asphaltic concrete paving shall not be placed on any wet surface 
or when the average surface temperature is less than 35°F or when 
weather conditions otherwise prevent the proper handling or 
finishing of the bituminous mixtures. 

Asphaltic concrete paving shall be installed in accordance with 
M41-10, Section 5-04.3 except that the following portions shall 
not apply. 

Section 5-04.3(5)C, 5-04.3(5)0, 5-04.3(15), 5-04.3(17) through 
5-04.3(21). 

Seal Coat 

Rev. 0 

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

The seal coat shall consist of a ~oal tar pitch emulsion seal coat 
installed in accordance with M41-10, Section 5-03 except that 
Sections 5-03.4 and 5-03.5 shall not apply. 

FIELD QUALITY CONTROL 

The Buyer shall be responsible for field tests to determine that 
the work is performed in accordance with this specification and 
drawings. The Seller shall support and coordinate its work with 
Buyer's testing activities. 

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

END OF SECTION 
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PART 1 GENERAL 

1.1 SUf,V,tARY 

SECTION 02720 
STORM DRAINAGE SYSTEM 

FLUOR DANIEL, INC. 
Advanced Technology Division 

Fluor Contract 8457 

Rev. 0 

This section covers the technical requirements for the construc
tion of the storm drainage system including but not limited to 
culverts, concrete headwalls, catch basins, trapezoidal ditches 
and rock riprap 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 designation only. 

AMERICAN ASSOCIATION OF STATE HIGHWAY 
AND TRANSPORTATION OFFICIALS {AASHTO) 

AASHTO M36 

AASHTO M190 

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

1980 {1986) Standard Specification for 
Bituminous Coated Corrugated Metal Culvert 
Pipe and Pipe Arches 

AMERICAN SOCIETY FOR TESTING AND MATERIALS {ASTM) 

ASTM Al53 

ASTM A307 

1982 Standard Specification for Zinc 
Coating (Hot-Dip) on Iron and Steel 
Hardware 

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

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION MANUAL 

M41-10 

1.3 RELATED REQUIREMENTS 

1988 Standard Specifications for Road, 
Bridge, and Municipal Construction 

Specification Section 02220 Excavation and Backfill 

105\VOL 1: 101\210\84570692.SPEJWP51 
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1.4 SUBMITTALS 

1.4 .1 

1.4.2 

1.4.3 

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

Manufacturer's Catalog Data for the corrugated metal pipe. 

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

Documentation of field tests performed in accordance with 
Paragraph 3.3 shall be by Buyer. 

PART 2 PRODUCTS 

\ \ 2.1 MATERIALS 

2. 1. 1 

2.1.1.1 

2.1.1.2 

2.1.1.3 

Culverts 

Provide corrugated metal pipe of the size and gauge indicated on 
the contract drawings as well as all associated materials required 
for the installation of the culverts. 

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

Longitudinal seams shall be provided with the following minimum 
laps: 

Pipe Diameter (0) 

0 s 21 inches 
21 <0 <36 inches 
36 <0 

Minimum Lap 

1-1/2 inches 
2 inches 
3 inches 

Asphalt coatings shall conform to AASHTO M190, Section 4. 

Corrugated metal pipe identified on the contract drawings as being 
"lined" shall be given an asphalt coating meeting the requirements 
for "Treatment 5" specified in M41-10, Section 9-05.4(3) and 
9-05.4(4). . . 

Corrugated metal pipe not identified on the contract drawings 
as being "lined" shall be given an asphalt coating meeting 
the requirements for "Treatment 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 shall conform to AASHTO M36, Section 9 for bands 
with annular corrugations except as noted herein . 

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

Rev. 0 

Coupling bands having projections in lieu of corrugations are not 
a 11 owed. 

2.1.2 

2.1.3 

2.1.4 

2.1.5 

Steel bolts and nuts supplied with the coupling bands shall 
conform to the requirements of ASTM A307 and be galvanized in 
accordance with ASTM A153. 

Coupling bands shall be made by the same manufacturer as the 
corrugated metal pipe ·\ 

Concrete Headwalls 

As shown on the contract drawings. 

Concrete Catch Basins 

As shown on the contract drawings. 

Trapezoidal Ditch 

As shown on the contract drawings. 

Rock Riprap 

Rock riprap shall be classified as Hand Placed Riprap with an 
underlaid filter blanket conforming to M41-10, Section 8-15.2 and 
as shown on the contract drawings. 

PART 3 EXECUTION 

3 .1 PREPARATION 

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

3.2 INSTALLATION, APPLICATION AND ERECTION 

3.2.1 Culverts 

3.2.1.1 Corrugated metal pipe shall be inst alled to the l i nes and 
elevations shown on the contract drawings. 
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3.2.1.2 

3.2.1.3 

3.2.1.4 

3.2.2 

3.2.3 

3.2.4 

3.3 

3.3.1 

3.3.2 

Rev. 0 

Corrugated metal pipe shall be placed on a firm, uniformly com
pacted sand bedding free of rocks or other foreign matter. The 
bed shall be so trimmed and shaped as to maintain straight pipe 
alignment. Pipe 36 inches in diameter and larger shall be placed 
in beds preshaped so that the lower quarter of the pipe circum
ference is firmly supported. Pipe smaller than 36 inches in 
diameter may be placed on straight or level beds. 

Corrugated metal pipe shall be handled so as not to deform the 
pipe or damage the coating. Damaged asphalt coatings shall be 
repaired by the Seller at his expense by applying asphalt material 
conforming to Paragraph 2.1.1.3. 

Corrugated metal pipe shall be installed with the longitudinal 
seam placed in a position above the centerline of the pipe and be 
joined with coupling bands. 

Concrete Headwalls\ Catch Basins and Trapezoidal Ditches 

Construct concrete headwalls, catch basins and trapezoidal ditches 
to the lines and elevations shown on the contract drawings. 

Rock Riprap 

Install filter blanket and rock riprap in accordance with M41-10, 
Sections 8-15.3(7) and 8-15.3(3). 

Backfill and Compaction 

Backfill and compact the excavations for the culverts, concrete 
headwalls, and catch basins in accordance with Specification 
Section 02220, Excavation and Backfill. 

FIELD QUALITY CONTROL 

The Buyer shall be responsible for field tests to determine that 
the work is performed in accordance with this specification and 
drawings. The Seller shall support and coordinate its work with 
Buyer's testing activities. 

Sampling and testing of the concrete shall be as specified on the 
drawings. 

END OF SECTION 
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1.1 SUMMARY 

SECTION 03361 
SHOTCRETE 
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This section covers the technical requirements for the furnishing, 
installation and testing of shotcrete for the drainage ditch. 

1.2 REFERENCES 

The publications listed below form a p~rt of this specification to 
the extent referenced. The publications are referred to in the 
text by the basic d~signation only. 

ACI 305R 

ACI 306R 

ACI 506.2 

AMERICAN CONCRETE INSTITUTE (ACI) 

1989 Hot Weather Concreting 

1988 Cold Weather Concreting 

1977 Specification for Materials, 
Proportioning and Application of Shotcrete 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

ASTM A185 

ASTM C33 

ASTM C150 

ASTM C260 

ASTM C494 

1.3 SUBMITTALS 

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

1990 Standard Specification for Concrete 
Aggregates 

1989 Standard Specification for Portland 
Cement 

1986 Standard Specification for Air
Entraining Admixtures for Concrete 

1986 Standard Specification for Chemical 
Admixtures for Concrete 

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

105\VOL 1 :101\210\84570777.SPEJWP51 AB0-03361-1 
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1.3.1 Material test reports for all proposed concrete materials and 
admixtures as specified in Paragraph 2.1. 

1.3.2 Copy of shotcrete mix design accompanied by past experience data 
or preconstruction test data in accordance with Section 2.5 of ACI 
506.2. 

1.3.3 Documentation of field tests required in Paragraph 3.3 shall be by 
the Buyer. 

PART 2 PRODUCTS 

2.1 SHOTCRETE MATERIALS 

2 .1.1 

2.1.2 

2.1.3 

2.2 

2.2.1 

2.2.2 

2.3 

Cement: 

ASTM C150; Type I or Type II \ 
Aggregates: 

ASTM C33; Use normal weight aggregate with the combined gradation 
of aggregate conforming to one of the gradations shown in Table 
2.2.1 of ACI 506.2. 

Water: 

Shall be fresh, clean and potable. In addition, the water shall 
not contain more than 250 ppm of chloride as Cl. 

ADMIXTURES 

Admixtures when used shall conform to the requirements provided 
herein. Dissolve soluble admixtures in water before introduction 
into the mixture. Agitate liquid admixtures which have a tendency 
to settle. Admixtures containing calcium chloride shall not be 
used. 

Air Entrainment: 

ASTM C260 

Water Reducing: 

ASTM C494 

REINFORCEMENT 

Welded wire fabric conforming to ASTM A185. 

105\VOL 1 :101\210\84570ffi.SPEJWP51 AB0-03361-2 
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2.4 ACCESSORIES 

2.5 

Provide all accessori es, including but not limited to formwork, 
ground wires, guide strips required for the proper installation of 
shotcrete. 

MIX DESIGN 

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

Compressive Strength (28 days): 
Slump: 
Air Entrainment (wet mix): 

3,000 psi 
1-1/2 to 3 inches 

5 to 8 percent 

\
, The mix design, i~ncluding the selection of aggregate gradation and 

use of admixtures, shall be compatible with the type of placement 
(wet mix or dry m'x) technique and equipment being used. 

I 

PART 3 EXECUTION 

3.1 

3.2 

3.2.1 

3.2.2 

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 sufficient formwork, guide strips and ground wires 
have been installed to ensure placement of the shotcrete to the 
lines and thicknesses shown on the contract drawings. 

All equipment used f~r mixing, gunning and placing the shotcrete 
shall be clean and in good operating condition. 

IHSTALLATION, -APPLICATION AND ERECTION 

Alignment Control: 

Alignment control necessary to establish the line and grade of 
the construction and ensure proper and uniform thickness shall be 
accomplished through the use of formwork, guide strips and ground 
wires. 

Delivery, Handling and Storage: 

Properly deliver, store and handle materials to prevent 
contamination, segregation, or damage to materials. 

105\VOL 1 :101\210\84570777.SPE.,WP51 AB0-03361-3 
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3.2.3 

3.2.4 

3.2.4.1 

3.2.4.2 

3.2.4.3 

3.2.4.4 

3.2.4.5 

3.2.4.6 

3.2.4.7 

3.2.4.8 

3.2.4.9 

3.2.5 

3.2.6 

Batching and Mixing: 

Batching and mixing of shotcrete material sha11 be in accordance 
with Section 3.1 of ACI 506.2. 

Placement of Shotcrete: 

Placement of shotcrete sha11 conform to the requirements of 
Section 3.3 of ACI 506.2 except as noted herein. 

Cover over reinforcement sha11 be as shown on the contract 
drawings. 

Rev. 0 

Shotcrete sha11 be placed to the lines and elevations shown on the 
contract drawings. 

Thickness of the in place shotcrete sha11 not be less than \hat 
shown on the contract drawings. 

Placement of shotcrete when ambient temperatures are below 40°F is 
allowed only when the requirements of ACI 306R are followed. 

Placement of shotcrete when ambient temperatures are above 90°F is 
allowed only when the requirements of ACI 305R are fo11owed. 

Do not place shotcrete on any frozen surfaces. Where standing or 
running water is encountered the water must be removed before 
shotcrete is applied . 

Do not place shotcrete if drying 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 a11 overspray and rebound prior to setting and before 
placement of shotcrete on adjacent surfaces. 

Joints: 

Construction joints sha11 be in accordance with Paragraph 3.6 of 
ACI 506.2. 

Contraction joints sha11 be as shown on the contract drawings. 

Repair of Surface Defects: 

Remove and replace shotcrete which lacks uniformity, exhibits 
segregation, honeycombing, or lamination, or which contains any 
dry patches, slugs, voids or sand pockets. 
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3.2.7 

3.2.8 

3.3 

3.3.1 

3.3.2 

Repair of surface defects and cores holes shall be in accordance 
with Section 3.4 of ACI 506.2. 

Finishing: 

Finishing shall be in accordance with Section 3.5 of ACI 506.2. 

Provide a broomed finish. 

Curing: 

Cure shotcrete in accordance with Section 3.7 of ACI 506.2. 

FIELD QUALITY CONTROL 

The Buyer shall be responsible for field tests to determine that 
the work is performed in conformance with this specification and 
drawings. The Seller shall support and coordinate its work with 
Buyer's testing activities. 

Field tests shall be in accordance with Section 1.6.3 of ACI 
506.2. Additional field tests shall be made whenever the 
nozzeleman is changed. Th~ test method ~pecified . in Section 
1.6.3.2 of ACI 506.2 shall be used. 

END OF SECTION 
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