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1.0 INTRODUCTION

On December 23, 1991, the U.S. Department of Energy, Richland Operations Office
(DOE-RL) and the Washington State Department of Ecology (Ecology) agreed to adhere to
the provisions of the Department of Ecology Consent Order No. DE 91NM-177 (Consent
Order) (Ecology and U.S. DOE 1991). The Consent Order lists the regulatory milestones
for liquid effluent streams at the Hanford Site to comply with the permitting requirements of
Washington Administrative Code (WAC) 173-216 (State Waste Discharge Permit Program)
or WAC 173-218 (Washington Underground Injection Control Program) where applicable.

DOE-RL provided the U.S Congress a plan and schedule to discontinue disposal of
contaminated liquid effluent into the soil column on the Hanford Site (DOE 1987). The plan
and schedule document contained a strategy for the implementation of alternative treatment
and disposal systems. This strategy included prioritizing the streams into two phases. The
Phase I streams were considered to be higher priority than the Phase II streams. The actions
recommended for the Phase I and II streams were incorporated in the Hanford Federal
Facility Agreement and Consent Order (Tri Party Agreement) (Ecology, et al. 1994).
Miscelianeous Streams are those liquid effluent streams identified within the Consent Order
thatarcdischargedtothegroundbutarenotcategoriudasl’haselorPhaseIISu'cams.

Miscellaneous streams discharging to the soil column on the Hanford Site are subject to
requirements of several milestones identified in the Consent Order. The Plan and Schedule
for Disposition and Regulatory Compliance for Miscellaneous Streams (DOE/RL-93-94)
provides a plan and schedule for the disposition of Miscellancous Streams to satisfy one of
the Consent Order requirements. One of the commitments (Activity 6-2.2) established in the
plan and schedule is to annually update the Miscellancous Stream Inventory. The annual
update will continue until September of 1998, at which time four categorical permit
applications are scheduled to have been submitted to Ecology.

This document constitutes the 1996 revision of the Inventory of Miscellaneous Streams.
This inventory has been used to prepare the State Waste Discharge Permit Application for
Cooling Water and Condensate Discharges (DOE/RL-96-41) and the Miscellaneous Streams
Best Management Practice Report (DOE/RL-96-40). This inventory will also be used to
prepare the third and fourth categorical permit applications as defined in the plan and
schedule.

2.0 HANFORD SITE DESCRIPTION

The Hanford Site covers approximately 1,450 square kilometers (560 square miles) of
semiarid land that is owned by the U.S. Government and managed by DOE-RL. The
Hanford Site is located northwest of the city of Richland, Washington (Figure 2-1). The city
of Richland adjoins the southeastern most portion of the Hanford Site boundary and is the
nearest population center.
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Activities on the Hanford Site are centralized in numerically designated areas. The 100
Areas, located along the Columbia River, contain deactivated reactors. Processing units are
located in the 200 Areas, which are on a plateau approximately 11 kilometers (7 miles) from
the Columbia River.

The 300 Area, located adjacent to and north of Richland, contains research and
development laboratories. The 400 Area, 8 kilometers (5 miles) northwest of the 300 Area,
contains the Fast Flux Test Facility previously used for testing liquid metal reactor systems.
The 600 Area includes all locations not specifically given an area designation. Adjacent to
and north.of Richland, the 1100 Area contains offices associated with administration,
maintenance, transportation, and materials procurement and distribution. The 3000 Area,
east of the 1100 Area, contains shops and offices that were used to support construction and
engineering functions. Additional administrative offices are also located in the 700 Area,
which is downtown Richland.

The Miscellancous Stream Inventory lists disposal site locations limited to activities
conducted by DOE-RL on the Hanford Site, and excludes activities conducted by others on
lands governed by leases, use permits, casements and other agreements whereby land is used
by parties other than DOE-RL. For example, the Miscellaneous Stream Inventory does not
cover activities on state-owned or leased lands, lands owned or under use agreements by the
Bonneville Power Administration, and lands leased to the Washington Public Power Supply
System. The Hanford Site is depicted in Figure 2-1.

3.0 MISCELLANEOUS STREAM INVENTORY

The inventory of Miscellancous Streams, provided as Table 3-1, identifies liquid
effluent discharges which make up the quantitative Miscellaneous Streams Inventory. The
majority of these quantitative streams discharge to engineered structures. An engineered
disposal structure, as defined in the Plan and Schedule, is a man-made structure that aids
infiltration of fluids into the soil. Those Miscellaneous Streams that are identified in Table 4
of the Consent Order have been permitted through other means and are not included in this
inventory. Maps of Miscellaneous Streams are provided in Appendix A.

3.1 Data Explanation

The Miscellaneous Streams Inventory is provided in Table 3-1. Information on each
column of Table 3-1 is described in this section. Streams that collect storm water from an
area surrounding the disposal structure are included as active streams. Several of the streams
listed in Revision O of the inventory are now identified as eliminated or inactive.
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Area
This field provides the location of the disposal structure with regard to Hanford Areas
(e.g., 200E, 100N, etc). Figure 2-1 provides a map of the Hanford Site.

Source Water
Source water corresponds to the key at the end of the inventory table. If there is more
than one stream discharging to the disposal structure, all source waters are identified.
Detailed descriptions of the four types of source water are included in Section 4.0.

Stream Number
The stream number is a consecutive reference identification number. When a stream is
eliminated or rerouted, it is noted in the comments but the stream number is not
reused. Some streams on the initial inventory did not belong on the updated inventory
(c.g., when a stream was permitted during a previous action). These streams were
removed and their identification numbers were reused for newly added streams. No
other stream numbers are reused. This eliminates the process of renumbering streams
and allows retention of a historical file.

Note
This note field corresponds to the footnote on the original miscellaneous stream
inventory. Some of the footnotes were no longer needed (i.e., note "a") and were
removed. The definition of each note is described at the end of the inventory table.
Detailed descriptions of notes are included in Section 2.2. These notes were used to
identify categories of streams to be evaluated in the Miscellaneous Streams Best
Management Practices Report (DOE/RL-96-40).

Process Description
The process description contains the associated building number and process generating
the stream (e.g., steam condensate). Process descriptions are included in Section 5.0.
Additional information regarding the location of the stream may also appear in this
field.

Flow (gpm)
Flow rates are estimated. Flow rates for each disposal structure are averaged over
one-year period in gallons per minute (gpm).

Disposal Structure
The type of disposal structure to which the stream discharges is presented in this field.
All disposal structures meeting the definition of an "underground injection control," as
stated in WAC 173-218, are identified as injection wells. Other disposal structures are
described where applicable (i.e., gravel basin; drainfields).
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Coordinates
Coordinates of the disposal structure are identified in the Washington State Planar
coordinate system. These coordinates were used to map each stream discharge
location. Maps are provided in Appendix A.

Comments
This field contains information regarding the status of the stream, last revision, and
other pertinent information. The stream status may be eliminated, inactive, deleted, or
revised. "Inactive” means that the stream is not currently discharging, but is planned
to discharge at a later date. "Eliminated” means that the discharge has been eliminated
from discharging to the ground and there are no plans to resume discharge. "Deleted”
means that the stream did not meet the inventory requirements or was found to be a
duplicate of another stream. "Revised" means that information for that stream was
revised. If applicable, the person requesting a change and the date of the change are
also provided.

Stream Status
This field indicates the status of the stream. There are six possibilities for
stream/disposal site status as follows:

. AC - The source and disposal site are active.

. DPA - The disposal site is permanently abandoned. This means that the disposal
site has been grouted, removed, etc.

. STA - The source is temporarily abandoned. This means that the source is
inactive and may be reactivated. The disposal site has not been permanently
abandoned.

. SA - The source is abandoned. The source has been eliminated but lines have
not been capped. The disposal site has not been permanently abandoned.

. SPA - The source is permanently abandoned. The source has been eliminated
and lines capped, but the disposal site has not been permanently abandoned.

J NA - Not applicable. For deleted streams, the stream status is not applicable.

Categorical Permit Type
The number in this field indicates which categorical permit under which the discharge
is covered. For example, a 2 indicates the discharge is covered under the second
categorical permit application. Four categorical permits are defined in the Plan and
Schedule (DOE/RL-93-94). In cases where there is more than one discharge, all
applicable permit applications are listed. Several streams do not require inclusion in a
categorical permit application and are considered "NA" (not applicable) or "E"
(exempt). Not applicable is used for streams that have been eliminated or deleted.
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Exempt means that normally a permit is required; however, Ecology considers the
WAC 173-218 registration sufficient. For example, steam condensate discharges to
injection wells are exempt from permitting.

3.2 Note Explanation

Four possible notes may be associated with each stream on the injection well
registration. These notes are assigned to each stream as applicable. All streams with the
notes "b, ¢, or d" have been evaluated in the BMP report (DOE/RL-96-40).

a
b

This note is obsolete.
Stream is discharging to an injection well within a surface

contaminated area.

c
d

Note "a":

Note "b":

Note "c":

Note "d":

Potentially contaminated stream.
Disposal site within 300 feet of an active/inactive crib, ditch or trench.

This note is obsolete. This note was helpful in assisting permit applicants
identify which streams to include in the permit application. Streams have
been verified as eliminated, rerouted, or no change.

The stream is discharging to a disposal site within a surface contaminated
area. Surface contaminated areas are defined as those near-surface soils
contaminated with dangerous and/or radioactive waste. There is a potential
for migration of existing contaminants present in the soil of the discharge
site to the groundwater. Injection wells discharging directly to a surface
contaminated area are a concern.

Boundaries of surface contaminated areas are often set as a conservative
boundary for convenient administrative control, and may also include
uncontaminated areas. For example, if there are two surface contamination
areas in close proximity, a boundary will be set to include both surface
contamination areas. Therefore, this boundary would include
uncontaminated areas in between the surface contamination areas.

The stream is potentially contaminated. Streams are considered potentially
contaminated if there is a possibility for contaminants described in WAC
173-200 to enter the source water and cause groundwater criteria to be
exceeded. Miscellaneous Streams originating from sources with physical
and/or administrative barriers to prevent contaminants from entering the
stream are not considered to have a potential for contaminants.

Disposal site of the stream is within 91-meters (300 feet) of an
active/inactive crib, ditch or trench. Cribs, ditches, and trenches were used

“for the disposal of radioactive contaminants. There is a potential for

migration of existing contaminants present in the soil within a 91-meter (300
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foot) radius of the discharge point. The 91-meter (300 foot) criterion has
been used as a minimum separation distance for siting new cribs on the
Hanford Site.

4.0 SOURCE WATER DESCRIPTION

There are four types of source water possible for waste streams on the Hanford Site:
surface water from the Columbia River, potable water, groundwater, and storm water.

4.1 Surﬁee Water from the Columbia River

Surface water from the Columbia River is pumped from the 100-B, 100-D, or 300
Areas. This water, also called raw water, is filtered to remove large debris, but has not
been through any other treatment process.

4.2 Potable Water

Raw water from the Columbia River is converted into potable water through
conventional water treatment facilities. Conventional water treatment facilities are located in
the 100, 200, 300 areas, and the city of Richland.

The source of potable water to the 1100 Area is from the City of Richland. However,
this potable water will not be discussed since storm water is the only source water for a
Miscellaneous Stream in the 1100 Area.

4.3 Groundwater (Well Water)

Groundwater is used as the primary source water only in the 400 Area. Three deep
wells (one primary and two backup) supply water to three storage tanks. The water is
chlorinated with a one percent sodium hypochiorite solution prior to entering the storage
tanks. Storage tank water is used as supply water. The sanitary water is pumped throughout
the 400 Area for domestic and process use.

Numerous backup wells also exist on the Hanford Site. However, these wells are only
used in case of an emergency.

4.4 Storm Water

Storm water is rainfall and snowmelt run-off.
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5.0 PROCESS DESCRIPTION

Process descriptions for each of the four types of source water appear below.
Additional detailed process descriptions are provided in the corresponding categorical permit
applications.

5.1 Surface Water Process Description
Waste water is generated from cooling water processes and pump packing leaks.

. Cooling Water - Noncontact cooling water is used throughout the Hanford Site
for equipment such as pumps, heating, ventilating, and air conditioning (HVAC)
systems, air compressors, turbines, generators, and boiler water jackets.

. Pump Packing Leaks - Leaks may occur around worn out or loose fitting
packings. In many cases, the pump packing is made to intentionally fit loose in
order to extend its lifetime, thus reducing the cost of frequent changes.

5.2 Potable Water Process Descriptions

Sanitary water processes contribute to the Miscellaneous Streams on the Hanford Site.
The following sections describe sanitary water processes.

5.2.1 Steam Condensate. Steam is produced from sanitary water that has been sent
through a water softener system to remove minerals (calcium and magnesium). The treated
water is introduced into coal-fired boilers to produce steam. This steam is superheated
before distribution to facilities for both heating and process use. Disposal sites receive steam
condensate from the steam distribution lines. When used for heating purposes, this is a
seasonal discharge. Nonregulated chemicals are added to dechlorinate the water, prevent
scale, and control corrosion.

5.2.2 Cooling Water. Along with raw water, sanitary water is aiso used as noncontact
cooling water throughout the Hanford Site for equipment such as pumps, HVAC systems, air
compressors, turbines, generators, and boiler water jackets. Air compressor blowdown also
is included in this category.

. HVAC - Continuous air exchange is required in process and/or work areas.
Outside air is heated or cooled as needed. Condensate is produced by the HVAC
system. This condensate is derived from the entrained moisture in the air drawn
in by the respective HVAC system. This condensate is collected and discharged
to the disposal site.

U Pump Packing Leaks - Leaks may occur around worn out or loose fitting
packings. In many cases, the pump packing is made to intentionally fit loose in
order to extend its lifetime, thus reducing the cost of frequent changes.
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Air Compressor Blowdown - Compressed air storage tanks contain a moisture
trap and drain valve. Water vapor, which condenses when the air is compressed,
collects in the trap and is drained periodically. The effluent may be
contaminated with small quantities of oil. The source is intermittent and the flow
rate depends on compressed air demand and seasonal fluctuations in ambient air
temperature and humidity.

5.2.3 Sink Drains. Sink drains collect waste water used in kitchens, cleaning processes,
eye wash stations, and safety showers. The majority of sinks at the Hanford Site are used
for general sanitation practices, such as washing hands, while others, like those used in paint
shops, are used for cleaning painting equipment.

Cleaning and Kitchens - Waste water is generated from cleaning paint brushes
and water jugs. Kitchens in several buildings also generate waste water through
domestic processes.

Eye Wash Stations and Safety Showers - Eye wash stations and safety showers
are designated for emergency use only. They are used when a person comes in
contact with hazardous materials that must be washed off their eyes and body
immediately to reduce the risk of serious injury. In order to maintain operational
readiness, these systems are tested frequently. This testing generates clean
effluent which is discharged to whatever collection system is readily available.

5.3 Groundwater Process Description

Waste water is generated from cooling water processes and pump packing leaks.

Cooling Water - Non-contact cooling water is used throughout the Hanford Site
for equipment such as pumps, heating, ventilating, and air conditioning (HVAC)
systems, air compressors, turbines, generators, and boiler water jackets.

Pump Packing Leaks - Leaks may occur around worn out or loose fitting
packings. In many cases, the pump packing is made to intentionally fit loose in
order to extend its lifetime, thus reducing the cost of frequent changes.

5.4 Storm Water Process Description

Storm water is generated from rainfall and snowmelt that runs off of roofs, pavement,
etc. Storm water runoff is usually channeled to divert the water away from buildings or

walkways.
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APPENDIX A

Miscellaneous Streams Inventory Area Maps
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Appendix A

The following area maps show the locations of the active Hanford Site Miscellaneous
Streams. The stream identification numbers on the area maps correspond to the "Streams #"
field on the Miscellaneous Streams Inventory. Area maps are included for the 100, 200,
300, and 400 Areas. Area maps were not available for the 700, 1100 and Richland North
Areas.

100-B/C ATEA . o v ettt e e ottt ie e st e e A-1

I71I7KBUilding . ... .0 A-2
F 0 N < A O A3
200 East (Northwest Quadrant) . . .. ........ ...t . A4
200Fast (BPIAD) . . . . o v vt vttt e A-5
200 East (Southeast Quadrant) . .............cetuenrntniansnonen A-6
200 East (PUREX) . . ..ot ittt ittt ite ot A7
200 Fast (Southwest QuUadrant) . .. ...... ... v ernonecnvannnnenns A-8
200 East (Powerhouse and Maintenance Area) . . ... ... oot vv i A-9
200 West Cross Site Transfer Line . . . . . .. ... . vt ittt ettt nnnn A-10
200 West (T-Plant) . .. ... ..ottt c it A-11
200 West (Central Waste Complex) . .. ... .o.vvvreeeneeennennnennns A-12
200 West (Plutonium Finishing Plant) . . . .. ............ .. . ooy A-13
200 West (ICF-KH Central Complex) . . .. ... ..ottt A-14
200 West (Powerhouse Area) . . .. .. ... ... cuencnennronnononsnenns A-15
200 West (Maintenance Area) . . . . . ... oo oo e oo en et A-16
200 West (U-PIant) . ... ...t ci ittt it ettt A-17
200 West (S-Tank Farm Complex) . . . . .. ... oo v ittt i i A-18
200 West (222-S Laboratory) . . . ... ..ottt e e A-19
300 Area (Northwest Quadrant) . . ... ........ ..t iunnnnnnnn A-20
300 Area (Southwest Quadrant) . . . . ........ ... A-21
300 Area (Southeast Quadrant) . . ........ ... ... i A-22
400 Area (Expanded View) . .. ...... ... ...t A-23
400 Area (Fast Flux Test Facility) . ... ... ... .. ... i, A-24
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