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FOREWORD

On December 23, 1991, the U.S. D artment of Energy, Richland Operations Office, and
the Washington State Department of Ecology agreed to adhere to the provisions of Consent
Order No. DE 91NM-177 (Ecology, 1S .). Consent Order No. DE 91NM-177 lists
regulatory milestones for liquid effluent streams on the Hanford Site and requires compliance
with the permitting requirements of Washington Administrative Code Chapter 173-216 (State
Waste Discharge Permit Program) or Chapter 173-218 (Washington Underground Injection

Control Program) where applicable.

Hanford Site lic 'd effluent streams discharging to the soil column have been catego——d
in the Consent Order No. DE 91NM-177 as follows:

Phase I Streams
Phase I St mms
e Miscellaneous Streams.

Phase I and Phase II Streams were ldressed initially © two reports: Plan and Schedule
to Discontinue Disposal of Contaminated Liquids into the Soil Column at the Hanford Site
(DOE, 1987), and Annual Status of the Report of the Plan and Schedule to Discontinue
Disposal of Contaminated Liquids into the Soil Column at the Hanford Site (WHC 1988).
The actions recommended for the Phase I and II streams in the two reports were incorporated
in the Hanford Federal Facility Agreement and Consent Order (Ecology, et al. 1996).
Miscellaneous Streams are those liquid effluent streams discharged to the ground that are not
categorized as Phase I or Phase II Streams.

Miscellaneous Streams discharging to the soil ¢ imn on the Hanford Site are subject to
the requirements of several milestones identified in the Consent Order No. DE 91NM-177.
The Plan and Schedule for Disp«  ion and Regulatory Compliance for Miscellaneous
Streams (DOE/RL, 1994) provides a plan and schedule for the disposition of Miscellaneous
Streams to satisfy one requirement of 1e Consent Order No. DE 91NM-177. The options
for disposition of the Miscellaneous Streams have been selected based on demonstrating
compliance with the Hanford Federal ic ty Agreement, Consent Order DE 91NM-177,
Washington Administrative Code, Chapter 173-216, 173-218, and Revised Code of
Washington 90.48.

The Plan and Schedule for Disposition and Regulatoc  Compliance for Miscellaneous
Streams (DOE/RL, 1994) states that "From the quantitative inventory, a categorical
WAC 173-216 permit application will be s1  nitted for cooling water and condensate.” This
document constitutes the Categorical State Waste Discharge Permit application for cooling
water and condensate discharges throughout the Hanford Site.
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ITEM 1.

On an attached ~-~-t, briefly describe the types of discharges included in this categorical
permit_application, o

As defined in the plan and schedule (DOE/RL 1994), discharges must meet the following
parameters to be covered under this categorical WAC 173-216 permit application:

e <10 gpm averaged annually
<150 gpm instantaneously

Meet WAC 173-200 groundwater quality criteria (GWQC). Discharges that are
expected to have a contaminant at exceeds the GWQC solely beci ¢ the source
water has a contaminant that exceeds one or more of the GWQC, as identified in
Appendix C, Section 5.0, would be deemed to meet the GWQC.

The waste water discharges have been subdivided into process-related activities and are
described in Sections 1.0 through 3.0. Waste water generated from cooling water and
condensate processes not described in these sections are included in this permit application if
the permit parameters listed previously are met. The source water used in these activities is
either raw Columbia River water, potable water, or groundwater. Detailed source water
descriptions are provided in Appendix C, Section 4.0.

1.0 WASTE WATER DISCHARGES

This categorical permit contains two primary classific: " ns of waste water discharges:
cooling water and condensate. Per the plan and schedule, pump le water and valve waste
water d “harges also are included in this cat-~-rical permit (DOE/RL 1994). A variety of
cooling water and condensate discharges are generated on the Hanford Site. Figure 1-1
illustrates types of cooling water and condensate discharges on the Hanfo: Site and the
processes that generate each type of discharge. This section provides a description of the
processes generating such waste water streams.

1.1 Cooling Water Discharges

Many heat generating systems use water to cool parts of the equipment. This can be a
contact or a non-contact cooling system. In a contact coo g system, the water is added
directly to the parts and/or materials that require cooling. The used water potentially could
become contaminated with oils, solvents, or other materials present in the mechanical parts
of the system and must be handled accordingly. Very few contact cooled systems are used
on the Hanford Site. Streams discharging from such systems are potentially contaminated
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2 bient air also is a source for cor ~  ition in equipment and systems. As an air
stream is cooled, water vapor in the air converts to a liquid form and collects on the surface

of equipment and pipes. HVAC air conditioning units and ventilation systems, air

. compressors, and ice machines generate condens  from ambient air. Condensate formed by

these processes must be removed from the systems to avoid operational problems associated
with the presence of water. h
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2.4 Ice Machines

Ice machines use a refrigerant-air heat exc mnger to cool an air stream that is used to cool
water to freezing temperatures, and a compressor that changes the refrigerant vapor leaving
the evaporator back to a liquid form before re-entering the heat exchanger.

The phase change at the compressor generates large amounts of heat, which is dissipated
from the system using cooling coils that utilize water as the cooling medium. The cooling
water discharged is considered waste water.

As the air is cooled in the heat exchanger, the air can no longer hold the same amount of
water vapor and cc U« ite is formed. This condensate is collected and discharged from the

system as a waste water stream. A simple ice machine is shown in Figure 2-4.

2.4.1 Cooling Water Discharge

The source water for the cooling ja et is otable water. The cooling water discharging
from the system is the same as the source water because the cooling jacket isolates the water
from other mechanical parts of the system. No contamination of the waste water is expected.

The volume generated from this type of stream is expected to be less than approximately
2.0 gpm. The vo' & depends on the amount of ice being produced and the amount of time
the ice machine is operational. The volume could show some seasonal fluctuation because of
a greater ice demand in the summer months; however, these fluctuations would be small.

2.4.2 Condensate Discharge

The condensate formed is assumed to be potable water quality, since the condensate
originates as water vapor contained in ambie air.

The volume of condensate fi  ied is directly related to the quantity of ice being formed
and the amount of water vapor present ‘elati h _dity) in the ambient air. The volume of
this type of stream is expected to be less than 2.0 gpm.

2.5 Pumps

Pumps are used throughout the Hanford Site for providing water to a variety of systems
and/or equipment. Figure 2-5 diagrams the mechanics of a simple pump.

A pump waste water source can be generated by either the necessary cooling of
equipment (i.e., the pump driver) or from leaks caused by preventive maintenance or aging
components (packing and/or seals).
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table. The PQLs are not available (NA) if the analyte and the applicable method were not in
the guidance document (Ecology 1995) or previous permits.

A description of the qualifiers is provided in the Data Validation Procedures for
Chemical Analyses (WHC 1993). The average concentrations found in the summary tables
are based on the total data set with the exception of samples qualified with an 'R', "W"-or for
organic data, a 'B'. Att "uments 1 thr gh 4 provide information on the complete data set.
Average concentration values in the summary tables were calculated as follows.

® Measurements with a 'U’ qualifier were established as zero.
® Measurements qualified with a 'UJ' equal half of the PQL.
e Remaining measurements were su ned as the value of the reported concentration.

The following sections explain instances where the aver~~= concentration exceeds the
GWQC for each summary table. Detailed supporting data were submitted previously with
the Categorical WAC 173-216 Permit Application for Hydrotest, Maintenance and
Construction Discharges (DOE/RL 1995). Detailed supporting data are provided only in
Table 5-5, PUREX steam condensate.

5.1 Columbia River Raw Water Data

The summary of the analytical data 'om ¢ Columbia River raw water distribution
system is presented in Table 5-1. The analytes where the average concentration exceeded
WAC 173-200 GWQC include the following:

Arsenic
is(2-chloroethyl)ether

¢ 3-3-Dichlorobenzidine 3-Dichloropropene

¢ 3-3-Dimethylbenzidine 2,4-Dinitrotoluene

e Aldrin o
®
@
@
e 6-Dinitrotoluene e Hept: "~ r epoxide
[ ]
@
®
[ ]
®

¢ Benzo[a]pyrene

¢ Hexachlorobenzene N-Nitrosodiethylamine

¢ N-Nitrosodi-n-propylamine N-Nitros |, id

¢ N-Nitrosodibutylamine slycyclic aromatic hydrocarbons
Polychlorinated biphenyls o-Toluidine '

e Toxaphene Vinyl chloride.

Average concentrations of aldrin and arsenic concentrations exceed the WAC 173-200
GWQC of 0.005 ug/L and 0.05 ug/L respectively. The average value of aldrin was
0.01 pug/L. The average arsenic concentration was 4.0 ug/L. Since arsenic or aldrin are not
used in the Hanford Site water systems, the likely source of aldrin and arsenic in the raw
water is the Columbia River.

There are 18 remaining constituents that exceed the WAC 173-200 GWQC. The majority
of these samples were less than detection limits. However, there were a few samples

C-3







OO0 2O\ W bW

0% 13503, 243
DOE/RL-96-41, Rev. 0

08/96
Cooling Water and Condensate.

Arsenic was detected in three of four s  )les in concentrations exceeding WAC 173-200
GWQC. The aver : concentration of ars : is 2.03 ug/L which exceeds the GWQC of
0.05 pg/L. The potential source of arsenic is the groundwater. ,

The average concentration of bromodichloromethane was 0.75 ug/L, which is greater
than the WAC 173-200 GWQC of 0.3 pug/L and less than the PQL of 5 ug/L. o
Bromodichloromethane is a known residual byproduct of chlorination.

5.4 400 Area Raw Water Data

The summary of the 400 Area raw water analytical data is presented in Table 5-4. For
the one sample that was analyzed, the analytes exceeding WAC 173-200 GWQC include the

following:

* pH ¢ Colifo 1 total and fecal
Arsenic.

The one sample indicated a pH value of 8.7, which exceeds the range of acceptable pH
values defined by the WAC 173-200 GWQC (6.5 to 8.5). The pH value could be a result of
natural fluctuation in alkalinity.

One sample taken from the 400 Area raw water indicated a coliform total and fecal value
of 22. Review by facility personnel of additional data reported by the Hanford
Environmental Health Foundation (HE! ~) indicates that this is an anomaly. HEHF data
from 1990 through 1994 show less than detectable values of total and fecal coliform. Since
the sanitary lagoons are down gradient from the drinking water wells and the wells draw
from deeper in the aquifer, the sanitary lagoons are not considered a reasonable source for
the high coliform value. The source of contamination in this one sample is unknown.

lic was « ted at a + 1tion of 2.0 'L.. conc ‘ration exceeds the
WAC 173-200 GWQC of 0.05 ug/L. The likely source of arsenic is groundwater.

5.5 PUREX Steam Condensate

The summary « the PUREX steam condensate is presented in Table 5-5. Additional ‘
supporting data are provided in Attachment 2. The analytes for which the average ‘
concentrations exceed the WAC 173-200 GWQC include the following:

) pH
® Arsenic

Arsenic was detected in the PUREX steam condensate samples in concentrations

exceeding WAC 173-200 GWQC of 0.05 pg/L. . The average concentration of arsenic is
1.5 pg/L. The likely source of arsenic is the Columbia River.

C-5
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T average value of pH is 5.6. The pH is maintained at lower levels to control
corrosion and scaling in the steam system.

[ )
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6. PAH’s is a summation of 1,4-Napl = uinone, 2-Chloronaphtalene, 2-Methylnaplthalene, 2-Naphthylamine,
3-Methyicholanthrene, 7,12-Dimethylbenz[a]anthracene, Acenaphthene, Acenaphthylene, Anthracene,
- Benzo[a)anthracene, Benzo[a]pyrene, Benzo[b)fluoranthene, Benzo[g,h,ijperylene, Benzo[k]fluoranthene, Chrysene.
Dibenzofa, h]anthracene, Fluoranthene, Indeno[1,2,3-cd]pyrene, Phenanthrene, Pyrene, Pyridine. -

7. PCB’s (Arochlor Species) is a summ  n of Arochlor 1016, Arochler 1221, Arochlor 1232, Arochlor 1242, Arochlor
1248, Arochlor 1254, Arochlor 1260. . Lo
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SUPPORTING'BAT. : STEAM CONDENSATE Page 30

FACILITY ANALYTE METHOD- | RESULT |UNITS | QUALIFIER
PUREX h ZINC SW-848 8010 820 uGa
PUREX © . JZINC SW-848 8010 31.50 uGn
PUREX ZINC SW-848 8010 10.60 uGn
PUREX 2INC Sw-848 8010 17.10 uGn
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Proposed measures to redu or control surface,
ground, and run-off water impacts, if any:

None.

4. Plants

Check or circle the types of vegetation found on
the site.

__. decidi 1is tree: alder, maple, aspen, other
___ evergreen tree: fir, cedar, pine, other

X __ shrubs

_X__ grass

pasture

crop or grain
wet soil plants: cattail, buttercup,
bulrush, skunk cabbage, other
water plants: water 1ily, eelgrass, milfoil,
other

X__ other types of vegetation

The Hanford Site contains plants typical of a
desert with a shrub-steppe 1ibitat. For detailed
information about vegetation on the Hanf d Site
see Hanford Site National Environmental Policy
Act (NEPA) Characterization, PNL-6415, Revision
7. Pacific Northwest Laboratory, 1995, Richland,
Washington.

What kind and amount of vegetation will be
remove or altered?

None.

List threatened or endange! | species known to be
on or near the site.

Threatened or endangered species would not occur
in and around heat exchangers, cooling systems or
other equipment that would be the source of
cooling water discharges.

Proposed 1 idscaping. use of native plants, or
other mea: ‘es to preserve or enhance vegetation
on the site, if any:

No landscaping would be called for.
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2) What types and levels of noise would be
creat( " by or associatec the project on
a short-term or a long-1 1sis (for
example: traffic, construction, operation,
other)? Indicate what hours noise would
come from the site. .

There could be minor noise from pump motors
during some water discharging operations.

3) . Proposed measures to reduce or control noise
impacts, if any:

None.
and Shorel: e Use

What is the current use of the site and adjacent
properties?

Commercial activities on tt Hanford Facility
include a nuclear power plé . and a State of
Washington-administered low- level burial area
operated by US Ecology.

Has the site been used for jriculture? If so,
describe.

No portion of the Hanford Site has been used for
agricultural purposes since 1943.

Describe ‘any structures on the site.

Hanford site structures are many and varied,
although most are contained within fenced,
developed areas.

Will any structures be ¢ wlished? If so, what?
No.

Nhat?is the current zoning classification of the
site?

The Hanford Site is zoned by Benton County as an
Unclassified Use (U) district.

What is the current comprehensive plan
designation of the site?

The 1985 Benton County Comprehensive Land Use
Plan designates the Hanford Site as the "Hanford
Reservation." Under this designation, land on
the Site n  be used for "activities nuclear in
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Cooling Water and Condensate Discharges
Page 12 of 16

nature.” Non-  lear activities are authorized
"if and when Dut approval for such activities is
obtained."

Future use of the Hanford Site is currently being
considered by the DOE, but final decis s are
not expected to be made until the year 2001.

If applicable, what is the current shoreline
master program designation of the site?

Not applicable.

Has any part of the site been classified as an
"environmentally sensitive" area? If so,

specify.

The Hanford site contains an area ( :ignated as
the Hanford Reach of the (nlimbia River. Under
Public Law 100-605, "Stud) the Hanford Reach
of the Columbia River," tt itional Park Service
would be reqt ted to review any activities which
might take place within this area.

Approximately how many peopls would reside or
work in the completed projet '

Does not apply.

Approximately how many peopie would the completed
project displace?

Does not apply.

Proposed measures to avoid « reduce displacement
impacts, if y:

Does not apply.

Proposed measures to ensure the | >posal is
compatible with existing and projected land uses
and plans, if any: '

Does not apply. (Refer to i swer to Checklist
Question B.8.f. and h)

9. Housing

Approximately how many units would be provided,
if any? . Indicate whether high, middle, or low-
income housing.

None.
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A?proximate1y h  many units, if 1y, would be
eliminated? Indicate whether hign, iddle, or
Tow-income using.

None.

Proposed measures to reduce or control housing
impacts, if any: ’

None.

Aesthetics

What is the tallest height ¢« ny proposed _
structure(s), not including ennas; what is t
principal exterior building  erial(s) proposed?
No new structures are proposed.

What views in the immediate vicinity would be
altered or obstructed?

None.

Proposed m¢ sures to reduce or control aesthetic
impacts, if any:

None.

Light and Glare

What type of light or glare will the pro?osal
y

produce? What time of day ' uld it mainly occur?
None.

Could light or g e fi_. 1 finis 1|  t be
a safety hazard or interfere with views?

No.

What existing off-site sources of 1ight or glare
may affect your proposal?

None.

Proposed measures to reduce or control light and
glare impacts, if any:

None.
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Public S¢

Would the
public s«
police pi
If so, g

No.

Proposed
impacts «

None.
Utilitie

Circle u
electric
telephon

Currentl
water, r
septic s
at the s
discharg
utilitie

Describe
project,
the gene
or in th
needed.

None.
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asult in 1 increased need for
~ example: fire protection,
1ealth care, schools, other)?
scribe.

o reduce or control direct
ervices, if any:

rrently available at the site:
1 s, wi 'r, refuse service,
sewer, septic system, other:

rd site 1+ s electricity,
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cooling waterand condensate
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