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Richland Field Office
P.0. Box 550
Richland, Washington 99352

93-RPB-068 DEC 31 1o~

Mr. David B. Jansen, P.E.
Hanford Project Manager

State of Washington

Department of Ecology

P.0. Box 47600

Olympia, Washington 98504-7600

Dear Mr. Jansen:
STATE WASTE DISCHARGE PERMIT APPLICATION FOR 400 AREA SECONDARY COOLING WATER

Section 5, Table 3, of the State of Washington Department of Ecology (Ecology)
Consent Order DE 91NM-177, requires submittal of a Washington Administrative
Code 173-216 (State Waste Discharge) permit application for the 400 Area
Secondary Cooling Water by December 1992. The enclosed document, "State Waste
Discharge Permit Application for Industrial Discharge to Land, 400 Area
Secondary Cooling Water," is submitted to fulfill this milestone.

Should you have any questions regarding this submittal, please contact me or
Mr..S. D. Stites of my staff on (509) 376-8566.

Sincerely,

‘ ames D. Bauer, Acting Program Manager
EAP:SDS Office of Environmental Assurance,
Permits, and Policy

Enclosure:
SWDP Application

cc w/encl:
M. Selby, Ecology

c w/o encl:

Day, EPA

. Jackson, WHC
Lerch, WHC
Michelena, Ecology
Nylander, Ecology
Oldham, WHC

Tebb, Ecology
Veneziano, WHC
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STATE WASTE DISCHARGE
PERMIT APPLICATION
FOR INDUSTRIAL DISCHARGE TO LAND

400 AREA SECONDARY COOLING WATER

Prepared for:

Department of Energy - Richland Operations
P.0. Box 1970
Richland, Washington 99352

































Facility:_400 Area Secondary Cogling Water

SECTION H. SITE ASSESSMENT

1. Give the legal description of the land treatment site(s). Give the acreage of each land
treatment site(s). Attach a copy of the contract(s) authorizing use of land for treatment.

SE 1/4, NW 1/4, Sec. 18. T1IN, R28F (46-26'-23 9" Lat., 119 21' 23 1" Long)

0.23 acres (10.000 sq, feet),

2. List all environmental control permits or approvals needed for this project; for example,
septic tank permits, sludge application permits, or air emissions permits.

Hanford Site Radiocactive Air Emissions Permit FF-0Q1

3. Auach a topographic map with contour intervals used by USGS. Show the following
on this map: See Attachment G

Location and name of internal and adjacent streets

Surface water drainage systems

Water supply and other wells within 500 feet of the site

Surface water diversions within 500 feet of the site

Chemical and product handling and storage facilities

Infiltration sources, such as drainfields, lagoons, dry wells, and abandoned wells
within 500 feet of the site

g. Wastewater and cooling water discharge points with ID numbers (See Section C.1)
h. Other activities and land uses with 1/4 mile of the site

4. Identify all wells within 500 feet of the site. Attach well logs when available and any
available water quality data.
500 feet from percolation ponds - 699-2-7. Within 400 Area

e Aae o

499-<n-g, 499-cn-7 ann.c1-8|  499-S1-84J

See Attachment H

5. Describe soils on the site using information from local soil survey reports.

(Submit on separate sheet.)
See Attachment I

ECY 040-179 (Rev. 4/92) Page 11 of 12
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Facility: 400 Area Secondary Cooling Water

6. Describe the regio * :ology = 1h ~ igeology w' "  one: ™: of the site.
(Submit on separate sheet.) sae 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

Page 12 of 12 ECY 040-179 (Rev. 4/92)
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400 AREA FACILITIES
Section B - Item 1
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ATTACHMENT B

The 400 Area Secondary Cooling Water waste stream is located in the 400 Area.
The 400 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 1is 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
generated 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 Tow 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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400 Area Secondary Cooling Water
Attachment B

3. MAINTENANCE AND STORAGE FACILITY (MASF)

The MASF facility, located in the 400 Area Protected Area, consists of a
main building and a two story service wing. The purpose of this facility
is 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
equipment drains.

4. 481-A WATER PUMPHOUSE

The 481-A Water Pumphouse was constructed to provide space for a diesel
fire pump and two sanitary water pumps. An equipment drain associated
with sanitary water pump packing Tleakage 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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ATTACHMENT C

The 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% from the FMEF, MASF, and 481-A Pumphouse equipment and floor drains, and auxiliary
cooling systems. There are 65 infrequent contributors to the effluent stream: 59 in FMEF, 3 in
MASEF, and 3 in 481-A Pumphouse. These infrequent contributors consist of electric water coolers
(drinking fountains), sinks, floor drains and 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)l and a
microbiocide (sodium hypochlorite) to the cooling tower water. The control is accomplished by adding
the biocide (Dearhorn 702) to the sump water at a 25 ppm concentration on a regular basis. The biocide
is added to the 1. ..7 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 mor s. The concentration of the microbiocide in the
FFTF cooling towers during shock treatment is 5 m and 0.6-0.8 ppm during operations using only
the biocide (Dearborn 702).
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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 FFTF 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 scale inhibitor (Dearborn 878) is added to the towers to a concentration of between 50 ppm and 75
ppm in 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. Evaporation in
the towers helps bring the concentration to the desired range mentioned above. At FMEEF, 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 « ‘'mical 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 50 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.

The FMEF facility has 63 potential points of entry, 59 of which are inactive or infrequently used. ..ie
four 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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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 1 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.

Potentia ' hazardous or dangerous materials are stored away from points of entry. The majority of the
points 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 eftluent is not a dangerous waste. The
BAT/AKART report (WHC, 1992b) also recommends that the eftfluent stream remain discharging to
the 400 Area percolation ponds in its current status.

1. Dearborn 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 poss' ility, 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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Materials Stored On Site
Section C - Item 7
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ATTACHMENT F

Stormwater Disposal Map
Section F - Item 6

Attachment F
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400 Area Secondary Cooling Water
Attachment G

400 Area Topographic Maps
Section H - Item 3
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There are two sets of maps in this attachment. The first set of maps, numbered
H-13-000401 and H-13-000402, is a topographic map of the 400 Area. The features
shown on this map are the street names, water supply locations, drywells and the
stormwater discharge downcomers. The second map is the Wooded Island, WA 7.5
minute quadrangle map. This map shows the locations of the 400 Area percolation
ponds and the monitoring well associated with the ponds.
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see Wooded Island, WA Attachment G
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400 Area Secondary Cooling Water

ATTACHMENT H

Well Logs
Section H - Item 4

Attachment H
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Well logs for the

499-51-8J

ATTACHMENT H

following well are attached:

400 Area Secondary Cooling Water
Attachment H
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400 Area Secondary Cooling Water

ATTACHMENT I

Geology and Hydrogeology of the 400 Area
Section H - Items 5 & 6

Attachment I






Agtachment 1

"modified from
BNWL-243"

Ba . urbank Loamy Sand

D . unesand

Eb - Ephrata Stony Loam

El - Ephrata Sandy Loam

He - ezel Sand

Kf - Koehler Sand

K! - Kiona Slit Loam

Ls - Icksklliet Slit Loam

P - Pasco Slit Loam

Qu - Esquatzel Slit Loam

R! - Ritzvilie Slit Loam

Rp - Rupert Sand

Rv - Rlverwash

S¢ - Scootney Stony Siit Loam
Wa - Warden Slit Loam

aproved Road

0 5 Miles
| R E S

Earth Sclences Section
Environmental and Radlological Sclences
M 1, 1966 H8212001.1






Attachment [

Approximate Classification of Hanford Soils
Engineering and Higher Categqories

r:.‘-\nA;c"nn‘--:ﬁn

Soils and Men 1938 7th Approximation Unified A.A.S.H.0.
Ritzville silt loam Brown intergrade to Regosol Andic Aridic Haplustoll ML A-4
Rupert sand Regosol Typic Torripsamment Surface SM A-4
Subsoil SP to
Hezel sand R sol Typic Torrifluvent Surface SM A-2
Subsoil ML A-4
Koehler sand Regosol Mollic Durorthid SM A-2
Burbank loamy sand Regosol Typic Torripsamment Surface SM A-2
L GM
10 uvr
Ephrata sandy loam Sierozem integrade Andic Mollic Camborthid Surface SM A-2 to A-4
o) to Regosol to ML
Subsoil ML A-4 to A-1
tickskillet silt Loam Lithosol Lithic Haplustoll ML to GM A-4 to A-1
Kiona silt loam Sierozem integrade Andic Mollic Camborthid GM A-1
AN to Regosol
Warden silt loam Sierozem integrade Andic Mollic Camborthid SM to ML A-2 to A-4
- to Regosol
Scootney stony silt Sierozen integrade Andic Mollic Camborthid SM to ML A-2 to A-4
. to Regosoal
a sandy loam Sierozem integrade Mol landeptic Camborthid Surface SM-ML A-2 to A-4
to Regosol Subsoil ML A-4 to A-1
Pasco silt loam Alluvial Andic Cumulic Haplaquoll SM to ML A-4
Esquatzel silt loam Alluvial Andic Cumulic Haplaquoll SM to ML A-4
Riverwash Miscel Laneous Not soil GP A-1
Dune sand Miscel Llaneous Not soil SP to SW A-3

2

.



Soil ype

Ritzy Ile silt loam
Rupert sand
Koehler sand
Burbank loamy sand
Hezel sand

irata sandy 1
Lickskillet silt loam
Ephrata stony Toam
Kiona silt loam
Warden silt Toam
Scootney stony silty loam
Pasco silt loam
Esqui zel silt loam
Riverwash
Dune sand

Capability Classification

Dryland

IT1-VII
VII

VII

VII

VII

VI

VI & VII
VI

VI

Iv

VI

IV

I11
VIII
VIII

Attachment I

Irrigated

I-1V
IV
v
Iv






400 Area Secondary Cooling Water
Attachment J

ATTACHMENT J
SECTION E : WASTEWATER INFORMATION

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

Total Phosphate : Result was determined by Phosphate as Phosphorous, EPA

Nitrate-N

TKN-N :

Ammonia-N :

method 365.2.

: 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.

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

estimate was used because current labs on contract do not perform
TKN-N.

This result is truly Ammonia-N EPA method 350.1.

Please note the following units:
mg/1 is ppm
ug/1 is ppb
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ATTACHMENT K
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