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FOREWORD

This document constitutes the Washington Administrative Code 173-216
St: : Waste Discharge Permit Application that serves as interim compliance
as required by the Consent Order DE 91NM-177, for the 400 Area Secondary
Cool 1g Water stream.

As part of the Hanford Federal Facility Agreement and Consent Order
negotiations, the U.S. Department of Energy, Richland Operations Office,
the U.S. Environmental Protection Agency, and the Washington State
Department of Ecology agreed that 1iquid effluent discharges to the ground
on the Hanford Site which affect groundwater or have to potential to affect
gr¢ rater would be sub :ct to permitting under the structure of Chapter
173-216 (or 173-218 where applic-“"e) of the Washington Administrative
Code, the State Waste Discharge rermitting Program. As a result of this
decision, the Washington State Department of Ecology and the U.S.
Department of Energy, Richland Operations Office entered in to Consent
Order DE 91NM-177.

The Consent Order DE 91NM-177 requires a series of permitting
‘tivities for liquid effluent discharges. Based upon compositional and
flow rate characteristics, liquid effluent streams at the Hanford Site have
been categorized into Phase I, Phase II, and Miscellaneous streams. This
document only addresses the 400 Area Secondary Cooling Water stream, which

has been identified as a Phase II stream and is listed on Table 3 of the
Consent Order DE 9INM-177.

The 400 Area Secondary Cooling Water stream includes contributing
streams from the Fuels and Materials Examination Facility, the Maintenance
and Storage Facility, the 481-A Pump House, and the Fast Flux Test Facility
Conling Towers. The effluent is discharged to the 4608 Percolation Ponds B
an C.

NOTE: The document number (DOE/RL-94-89, Rev. 0), foreword, table of
contents, and glossary were added to this document to conform to
DOE-RL document formatting requirements subsequent to the submittal
of this document.
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\ 6. ibe re ‘onal ology and hydrogeology within one mile of the site.

(Submit on separate sheet.) .o Attachment I

7. List the names and addresses of contractors or consultants who provided information
and cite sources of information by title and author.

See Attachment K
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The 400 Area Secondary Cooling Water waste stream is Tocated in the 400 Area.
The 10 Area contains the Fast Flux Test Facility (FFTF) and a number of
buildings which support the FFTF operation (Figure 1). The FFTF is a sodium-
cooled test reactor used for nuclear research (HEDL-400, 1980). There is no
designated SIC Code for nuclear research. There are four facilities in the 400
Area which contribute to the 400 Area Secondary Cooling Water (400 Area Process
Sewer). The four contributors are described below:

1. FAST FLUX TEST FACILITY (FFTF)

The FFTF is a sodium-cooled test reactor used for nuclear research. The
reactor’s high neutron flux level and neutron energies allow accelerated
testing of fuels and materials. The reactor operated from 1980 to April
1, 1990, when it was ordered into standby status by the Department of
Energy. The reactor may be started in 1996 for the manufacture of Pu-238.
Materials used in the reactor would not significantly change for this
production.

The process which contributes to the 400 Area Secondary Cooling Water is
the auxiliary system cooling towers. The cooling towers reduce the heat
ger ‘ated in the equipment supporting the FFTF auxiliary systems, such as
the heating, ventilation, and air conditioning (HVAC). There is no
contact between the piping of the cooling towers and that of any
radioactive liquid discharge, wastes or nuclear materials in the reactor.
Adjacent to the cooling tower pad is a building which contains the water
treatment equipment, water quality monitoring instrumentation, and the
process control for blowdown valves associated with the cooling towers.
This system is adjacent to the facility’s reactor containment and service
buildings within the 400 Area Protected Area.

2. FUELS AND MATERIALS EXAMINATION FACILITY (FMEF)

The FMEF was designed and constructed as a secure, multistoried structure
with the capability to handle low and high exposure radioactive materials.
Due to program and funding changes, most of the specialized equipment has
never been installed and radioactive material has never been introduced to
the facility. The facility is used for administrative personnel offices
at this time.

The processes which contribute to the 400 Area Secondary Cooling Water are
the auxiliary systems cooling towers, floor drains, and equipment drains
from the FMEF. The FMEF cooling towers are used to cool the auxiliary
systems of the FMEF in the same manner as the FFTF cooling towers. The
cooling system at the FMEF is also a non-contact cooling water system.
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3. MAINTENANCE AND STORAGE FACILITY (MASF)

The MASF facility, located in the 400 Area Protected Area, consists of a
n building and a two story service wing. The purpose of this facility
to provide maintenance, repair, and storage facilities for radioactive

or specialized maintenance equipment used in support of the FFTF. The

MASF currently functions for its intended purposes.

The contributors to the 400 Area Secondary Cooling Water are floor and
equ- nent drains.

4. 481-A WATER PUMPHOUSE

J1-A Wal  Pumphouse was constructed to provide space for a diesel
tire pump and two sanitary water pumps. An equipment drain associated
with sanitary water pump packing leakage contributes to the 400 Area
Secondary Cooling Water.
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400 Area Secondary Cooling Water
Effluent Stream Description
Section C - Item 2
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7 400 Area Secondary Cooling Water has 74 potential points of entry, which are listed in the 400
Area Secondary Cooling Water Sampling and Analysis Plan (SAP) (WHC, 1992a). Of the 74, there
are nine routine contributors, which contribute greater than 99% of the wastewater. The 400 Area
Secondary Cooling Water is composed of 85% cooling water from FFTF and FMEF cooling towers,
and 15% m the FMEF, MASF, and 481-A Pumphouse equipment and floor drains, and auxiliary

cooling systems. There are 65 “infrequent contributors to the “Tluent str 59 in FMEF, 3 in
MA!.  and 3 in 481-A Pumphouse. These infrequent contrib s consist of electric water coolers
(drinki  fountains), : * 3, floor dr equipment drains.

The 400 Area Secondary Cooling Water system (400 Area Process Sewer) consists of a 12 inch main
pipe, located approximately in the center of the 400 Area. Five-6 inch pipes discharge process water
from the four facilities into the main pipe; two pipes from the FMEF and one pipe from the other three
facilities. The main pipe discharges to the 400 Area Percolation ponds, which are located approximately
2000 ft north-northeast of the 400 Area’s northern fence line (Fig. 1). A sample weir, located just north
of the northern fence line, monitors the 400 Area Secondary Cooling water for pH and conductivity.
A composite sample is also collected monthly at the sample weir.

As noted above, the cooling tower operations account for 85% of the 400 Area Cooling Water effluent.
The cooling tower operations at FFTF (Fig. 2) and FMEF are essentially the same, but differ in their
demand. The FMEF cooling towers are drained from October to March. The FFTF and FMEF cooling
towers are non-contact cooling water systems. The cooling towers at both facilities are galvanized steel
closed loop evaporation cooling towers. The cooling systems circulate a 40% ethylene glycol solution
from the buildings through cooling coils in the cooling towers. Water is sprayed over the coils as air
is blown up through the cooling towers by fans. The evaporation of the spray water provides the
cooling effect which is transferred through the cooling coils to the recirculated ethylene glycol solution.
The eight cooling towers at FFTF and the three cooling towers at FMEF each have a sump capacity of
2,000 gallons. The water going through the cooling towers is chemically treated to control: 1)
biological growth within the tower, and 2) to protect the tower from the effects of scale formation.

Biological growth within the towers is controlled by adding a biocide (Dearborn 702)1 and a
microbiocide (sodium hypochlorite) to the cooling tower water. The control is accomplished by adding
the biocide (Dearborn 702) to the sump water at a 25 ppm concentration on a regular basis. The biocide
is added to the FFTF cooling water continuously through a metering pump into the makeup water. At
FMEF, the biocide is added daily through a metered pump into a recirculated stream of water from each
cooling tower sump. The microbiocide (sodium hypochlorite) is added weekly to the system at FMEF
in the same manner as described above. At FFTF, the microbiocide is added manually to "shock” the
tower only when maintenance requires personnel to physically enter the cooling towers. This is
normally done during the spring and summer months. The concentration of the microbiocide in the
FFTF cooling towers during shock treatment is 5 ppm and 0.6-0.8 ppm during operations using only
the biocide (Dearborn 702).
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The MASF (Fig. 4) has one routine contributor to the 400 Area Secondary Cooling Water, which is
cooling water from the Process Equipment Room air compressor. The three infrequent contributors
are floor drains. The floor drain located between the Decon | Area and the Craft Decontamination and
Maintenance Facility (CDMF) (Fig. 4) will either be plugged or a dike will be constructed around it
because it does not have a designated use.

The 481-A Pumphouse (Fig. 5) has one routine contributor and three infrequent contributors. The
routine contributor is a drain associated with the leaky fire water pump. The other floor drains have
moats constructed around them. A moat around the diesel fuel tank has been proposed and is to be
constructed in the near future.

Potentially hazardous or dangerous materials are stored away from points of entry. The majority of the
pc s of entry, as mentioned above, are infrequently used and account for <1% of the 400 Area
Secondary Cooling Water waste stream.

The 400 Area Secondary Cooling Water is not treated prior to discharge to the percolation ponds. The
BAT/AKART report (WHC, 1992b) confirms that the effluent is not a dangerous waste. The
BAT/AKART report (WHC, 1992b) also recommends that the effluent stream remain discharging to
the 400 Area percolation ponds in its current status.

1. Dearborn is a Trademark of W. R. Grace & Co., Lake Zurich, IL. It is the
company that currently has the contract for supplying the chemicals for water
treatment and testing at FFTF. This contract periodically comes up for rebid.
There is the possibility, if a new contract is awarded, that wherever Dearborn
is mentioned in this application an equivalent chemical brand could be used.
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Scale formation protection is required due to the increasing concentration of naturally occurring salts
(typically calcium carbonate) resulting from the evaporation process of the cooling towers. The
electrical conductivity of the water in the sumps is monitored at 1 . . F and FMEF to protect the system.
When the conductivity approaches 1200 micromhos, automatic valves open to discharge the water.
Discharging the sump water allows fresh water to enter the system. Discharge is continued until enough
fresh water has been added to the system to bring the conductivity down to approximately 900
micrmhos.

A sci  inhibitor (Dearborn 878) is added to the towers to a concentration of between 50 ppm and 75
ppm  order to prevent the formation of scale. Scale concentration control at FFTF is accomplished
by metering the chemical into the makeup water at a rate of approximately 40 ppm. _ raporation in
the towers helps bring the concentration to the desired range mentioned above. At FMEF, control is
accomplished by metering the chemical directly into the tower when the conductivity control system
opens the valve which blows down the sump water. A chemical analysis is performed in the field by
the operator to ensure a proper balance is maintained between addition to and discharges from the
cooling towers.

The chemical testing for scale inhibitor concentration involves the use of the following Dearborn
Products:

Dearborn Code 595 Hydrochloric Acid Solution
Dearborn Code 904 Thorium nitrate Solution

Dearborn Code 550 Sodium Thiosulfate/Borate Solution
Dearborn Code 562 Xylenol Orange Indicator
Dearborn Code 899 Beryllium Sulfate Solution

The resultant solution from the test (approximately SO ml per test) is not designated a dangerous waste
since the beryllium concentration (0.00095%) is <0.01%, the reportable concentration level. Trace
quantities of these products enter the 400 Area Secondary Cooling Water from washing gloves,
glassware, equipment and hands after each test via sinks in the cooling tower water treatment building.

... FN___7 facility has 63 potential points of entry, 59 of which are inactive or infrequently used. ..ie
tour routine contributors from the FMEF are two from the FMEF cooling towers, one from the Entry
Wing computer room air conditioning unit, and one from the pressure relief valve drain of the process
water supply system in the Mechanical Equipment Room (Fig. 3). At this time, the majority of the
infrequent points of entry are to be plugged, or rubber dikes are being installed around the floor and
equipment drains. The points of entry would not come in contact with any radioactive material if it was
introduced to the facility. Thirty-two of the 59 infrequent points of entry at the FMEF discharge to the
Liquid Retention System. The Liquid Retention System is composed of two 6,000 gallon tanks. The
effluent is held in the tanks, where samples can be taken to determine if there is a potential for
contaminants to have been introduced to the water. At present, the FMEF Liquid Retention System
releases effluent to the 400 Area Secondary Cooling Water randomly once or twice a year when a tank
is full.
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400 Area Secondary Cooling Water
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Attachment G

400 Area Secondary Cooling Water
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400 Area Secondary Cooling Water
Attachment I

ATTACHMENT 1

Geology and Hydrogeology of the 400 Area
Section H - Items 5 & 6
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Ri._rille silt loam
Rupert sand

Koehler sand

Burbank loamy sand
Hezel sand

Ephrata sandy loam
Lickskillet silt loam
E rata stony loam

I Hna silt loam
Warden silt loam
Scootn ' stony silty loam
Pasco silt loam

Esq tzel silt Toam
Riverwash

Dune sand
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400 Area Secondary ( »>ling Water
Attachment J

ATTACHMENT J
SECTION E : WASTEWATER INFORMATION

Ortho Phosphate : Result was determined by Phosphate (P04), EPA method 300.0.

Total Phosphate : Result was determined by Phosphal as Phosphorous, EPA
method : 2.

Nitrai N : This result is actually Nitrate-Nitrite-N (NO3-NO2-N). This
determination is the total inorganic nitrogen present in the
sample. Nitrate-N result is actually expected to be lower than
the NO3-NO2-N result provided.

TKN-N : This result was estimated by adding Ammonia as N with NO3-NO2-N.
Since TKN is a measure of all nitrogen present in the sample,
this estimate is a close approximation to the actual result. This
$stimate was used because current labs on contract do not perform
KN-N.

Ammon: ‘N : This result is truly Ammonia-N EPA method 350.1.
Please note the following units:

mg/1 is ppm
ug/1 is ppb












