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OREWORD

As part of the Hanford Federal Facility Agreement and Consent Order negotiations
(Ecology et al. 1994), the U.S. Department of Energy, Richland Operations Office, the
U.S. Environmental Protection Agency, and the Washington State Department of
Ecology agreed that liquid effluent discharges to the ground on the Hanford Site which
affect groundwater or have the potential to affect groundwater would be subject to
permitting under the structure of Chapter 173-216 (or 173-218 where applicable) of the
Washington *° " ist ‘'ve Code, the State Waste Discharge Permit Program. As a result
of this decision, =~ V' " L B n ) ogy and the U.S. Department
of Energy, Richland Operations Office entered into Consent Order No. DE 9INM-177,
(Ecology and DOE-I'™ 1991).

The Consent Order No. DE9INM-177 requires a series of permitting activities for
liquid effluent discharges. Liquid effluents on the Hanford Site have been classified as
Phase I, Phase II, and Miscellaneous Streams. The Consent Order No. DE9INM-177
establishes milestones for State Waste Discharge Permit application submittals for all
Phase I and Phase II streams, as well as the following 11 Miscellaneous Streams as
identified in Table 4 of the Consent Order No. DE9INM-177.

209-E Building St~ 1 Condensate

400 Area Sanitary Waste Water

200-W Powerhouse Ash Waste Water
200-E Powerhouse Ash Waste Water
300 Area Powerhouse Ash Waste Water
100-N Sa tary Sewer System

300 Area Filter Backwash

300 Area Sanitary Sewer System
234-5Z Steam Condensate/Dry Air Compressor Cooling
272-E, 2703-E Buildings Waste Water
183-N Filter Backwash Waste Water.

This document constitutes the State Waste Discharge Permit application for the
200-E Powerhouse Ash Pit. The 200-E Powerhouse Ash Waste Water discharges to the
200-E Powerhouse Ash Pit via dedicated pipelines. The 200-E Ash Waste Water is the
o ' discharge to the 200-E Powerhouse Ash Pit.
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GLOSSARY
BMP Best Management Practice |
BOD biological oxygen demand |
COD chemical oxygen demand |
CFR Code of Federal Regulations |
DOE U.S. Department of Energy |
~2JE-RL U.S. Department of Ene-~v, Richland Operations Office
gy Was'* gton State Department of Ecology
EPA U.S. Environmental Pro’ ‘ion Agency
gpd gallons per day
GWQC Ground Water Quality Criteria
mg/L 1 "“'grams per liter
NPDES National Pollutant Discharge Elimination System
PNL Pacific Northwest Laboratory
PSPL Puget Sound Power and Light Company
RCRA Resource Conservation d Recovery Act
RCW Revised Code of Washington
SIC Standard Industrial Classification
SWDP State Waste Discharge Permit
TKN total Kjedldahl nitrogen
USGS United States Geological Survey
ug/L micrograms per liter
WAC Washington Administrative Code

WHC Westinghouse Hanford Company
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1.0 PERMIT APPLICATION

This section presents the State Waste Discharge Permit application (SWDP) for
the 200-E Powerhouse Ash Pit. The 200-E Powerhouse Ash Waste V° zr discharges to
the 200-E Powerhouse Ash pit via dedicated pipelines. The 200-E Ash Waste Water is
the only discharge to the 200-E Powerhouse Ash Pit.

1.1 C~GAMN TATION

The Washington Administrative Code (WAC) 173-216 SWDP application form for
the 200-E Powerhouse Ash Pit is presented in this section. Information required by the
SWDP application is provided on the form when adequate space is available. Otherwise,
information is provided in the appendices as noted on the completed fc . The
appendices follow precisely the format of the SWDP application and are designed to
supplement the SWDP application form. Appendix A contains site location drawings
referenced in Section A of the SWDP application form. Appendices B through H
correspond to Sections B through H in the SWDP application form. Within each
appendix, those questions that require additio * space have been restated and the
answer directly follows the question. The questions in the appendices are worded
precisely as the questions on the SWDP application form, and are highlighted in bold
capitals letters which are underlined.

1.2 STATE WASTEDISCHARGE PERMIT APPLICATION FORM

The following pages contain the SWDP application for the 200-E Powerhouse Ash
Pit.

Application-1
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SECTION B, ITEM 1.

BRIEFLY DESCRIBE ALL MANUFACT!™ING PROCESSE® AND PRODUC .,
A TP TOMMERCIAL ACT™T™™7S,

INTRODUCTION

The following are facility and process descriptions for the 200-E Powerhouse Ash
Waste Water stream. The 200 ~ Powerhouse is the steam generation facility in the
200-E Area. The 200-E Powerhouse is located in the south central region of the 200-E
Area and is designated the 284-E Building (Figure B-1). A description of the facility, the
process and the disposal site is provided in the following paragraphs. This information
has been summarized and updated from the Characterization Report for the Table 4
Miscellaneous Streams in Consent Order No. DE 91NM-177 (WHC 1993a).

FACILITY DESCRIPTION

The 200-E Powerhouse consists of a coal-handling and preparation section and
boilers. Coal is pulverized in the preparation section and burned in the boilers to
generate steam from sanitary water. The 200-E Powerhouse utilizes three Erie City'
boilers and two Riley Stoker Corporation > RX boilers. A backup oil-fired packaged
boiler is no longer used. All three Erie City boiler units are water-tube, stoker-fired,
three-drum Sterling-type boilers that use the dumping grate method for ash removal.
The two RX boilers are stoker-fired with water-tube designs utilizing a traveling grate
that discharges ash from the front of the boiler into the ash hopper. Each boiler is rated
at a capacity of 29 tons (65,000 pounds) of steam per hour to establish and ensure a
safety margin during operations.

The 200-E Powerhouse is a five-story, steel-frame, concrete-block, windowless
structure. Included adjacent to the building is a coal storage pit, coal unloading hoppers,
conveyer belt inclines, switch and crusher houses, brine pit, ash disposal pit, stacks, and
baghouses.

Located on the ground floor (designated the auxiliary floor) are the emergency
generator, chemical injection pumps, boiler feed pumps, ash pits, air compressors, and
ash handling pumps. The maintenance shop, lockers and shower rooms are located on

! Eri City boilers were amnufactured by Erie City Iron Works which is currently owned
by Zurn Industries.

? Riley Stoker RX boilers were manufactured by Riley Stoker Corporation.

B-1
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the auxiliary floor. The ion exchange resin tanks for the water softener are also located
on the auxiliary floor.

The chemical storage room, battery and generator room, flash tank, heat
exchanger, steam manifolds, forced draft fans, boiler control panels, and stokers are
located on the second floor.

The third floor is at the lower drum level and gives access to the flight conveyer,
deaerator, and damper power cylinders. The fourth floor is at the upper drum level.
The fifth floor is above the coal bunkers and contains the coal belt and belt tripper car.

PROCESS DESCRIPTION

Sanitary water that has been dechlorinated and sent through a water softener
system to remove minerals (calcium and magnesium) is introduced into the coal-fired
boilers to produce steam. The steam is superheated before distribution to facilities in
the 200 East Area for both heating and process use.

As depicted in Figure B-2, the waste water from the 200-E Powerhouse consists of
ash/water slurry resulting from sluicing operations and the removal of flyash from
baghouse filters. Sluicing is performed during boiler operations to remove ash that
remains after the coal is burned in the boilers. Bottom ash is the solid, or sometimes
molten, material that falls to the bottom of the boiler during combustion. The ash from
the boiler is dumped periodically to ash hoppers below the furnace grates. Once per
day, the ashes are removed from the ash hoppers by sluicing with a stream of high-
pressure raw water. The ashes are carried by water into a trench, and the resulting
slurry is pumped to the 200-E Powerhouse Ash Pit.

Flyash is the ash and soot collected in the baghouse as a result of filtering flue gas
off the boilers. The baghouses collect ash from the boiler off-gas before it exits the
stacks. Presently, only one of the two baghouses is used. Once per shift, the baghouse
filters are shaken to loosen the ash and soot to a collection hopper. A hydrovac system
is then used to remove the ash and soot from collection hoppers and the slurry is sent to
the 200-E Powerhouse Ash Pit.

DISPOSAL SITE DESCRIPTION

Ash waste water from the 200-E Powerhouse is discharged to the 200-E
Powerhouse Ash Pit via two underground transfer pipes and an open ditch. The 200-E
Powerhouse Ash Pit is located approximately 100 feet east of the 284-E Building. The
outside dimensions of the pit are 350 feet by 320 feet.
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As shown in Figure B-3, the two underground pipes outlet to the open ditch. The
pipes extend out horizontally from the west end of the ditch approximately 4 to 6 feet
and discharge about 6 to 8 feet above the bottom of the ditch. One pipe is used to
transfer ash slurry from the boiler grates, and the other pipe is used for transporting

baghouse ash (flyash) slurry.

The 200-E Powerhouse Ash Pit is divided into compartments separated by an
earthen dam (Figure B-3). The ash waste water can be directed to either compartment
by reconfiguring the ditch that borders the no~* end of the pit. The two compartments
of the pit are used alternately to allow one compartment to dry while the other
compartment is being used. The resulting dry ash is removed from the pit and
t 1sported to the 200-E Ash Disposal Pile for final disposal.

B-3
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Figure B-3. 200-E Powerhouse Ash Pit and Ash Waste Water Discharge Pipes.
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SECTION E, ITEM 1

®POCEDURES FC™ =" **'**vere 0F POLLUTAN™ CON™*[Ntw IN 40 CFR
PART 1<

-.e samples and resultant data presented Table E-1 were obtai ° in
accordance with a sampling and analysis plan (WHC 1993c). Bulk samples of ash slurry
were obtained during the ash sluicing cycle. The bulk samples were placed on ice and
allowed to settle for 72 hours. At the end of the settling period, individual samples of
the supernatant were obtained for subsequent analysis. The data confirm process
knowledge information and show that the stream is generally consistent with typical
dilute industrial waste water streams as discussed in Metcalf and Eddy (1991) and the
EPA design manual (EPA 1980).

Only one constituent, arsenic (As), was found significantly in excess of the WAC-
173-200 Ground Water Quality Criteria. Arsenic was measured at a level of 37 ug/L
(GWQC = 0.05ug/L). This level of arsenic is below the EPA’s Primary Drinking Water
Standard of 50 ug/L. Coal contains arsenic in the ppm range so the arsenic is most
likely being leached from the coal ash. Manganese was reported at 60.1 ug/L (GWQC
= 50 ug/L). The source of the manganese is not known.
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Table E-1. 200-E Powerhouse Ash Waste Water Effluent Data.

Sheet 3 of 3
BOD = Biological Oxygen Demand mg/L = milligrams per liter
PAH = Polycyclic Aromatic Hydrocarbons pCi/L = picocuries per liter
SVOC = Semi-Volatile Organic Compound ug/L = micrograms per liter
TDS = Total Dissolved Solids umho/cm = micromhos per centimeter
TIC = Tenatively Identified Compound N/A = Not Applicable
TKN = Total Kjeldah! Nitrogen ND = Not Detected
TOC = Total Organic Carbon
TOX = Total Organic Halide
TSS ¢ " " Sol'
vVOC Volatile Organic Compound

n = Number of sample results averaged.

mean conc = mean concentration

S.D. = one standard deviation about the mean

Three digit numbers with a decimal (i.e., 120.1, 300.0 etc.) are from EPA 1979.

Four digit procedure numbers (i.e., 6010, 9131 etc.) are from EPA 1992. Four digit
numbers with a letter following (i.e., 5210B) are from "Standard Methods for the
Examination of Water and Wastewater”, 18th Edition, (APHA, 1992).

D.L. detection level as reported by the laboratory or procedures (P) if no D.L. was reported
with the data.

Qualifiers which iy appear in this table are:

(U) - Indicates the compound or analyte was analyzed for and not detected in the sample.
The value reported is the sample quantitation limit (D.L.) corrected for sample dilution by the
laboratory.

() - Indicates the compound or analyte was analyzed for and detected, but due to a QC
deficiency identified during data validation, the associated qu itation limit is an estimate.
This flag is also used when estimating concentrations of TICs or when the presence of a target
compound is confirmed at a concentration of less than the D.L. but greater than the
instrument detection iimit.

(B) - This flag applies to results in which the analyte was detected in both the sample and the
associated blank. For the metals, (B) also indicates the analyte concentration is less than the
D.L. but greater than the instrument detection level.

Data qualifiers may appear in combinations. An alpha numeric combination (i.e., U2)
indicates that two of the sample results used in the mean had a (U) qualifier. Two qualifiers
separated by a comma (i.e., B,U) indicates that one of the samples in the mean has a (B)
qualifier and one has a (U) qualifier.

Contractor internal laboratory procedures are used for radiochemical analysis.

E4
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SECTION F

Due to the overlap between Items 1 and 2, the items were combined and addressed in
the following statement.

SECTION F, ITEM 1
DO VU HAVE A WASHINGTC™ STATE STORM WATER BASELI™ GENERAL
~MIT?

SECTION F, ITEM 2

PFAVEYOU EVER APPLIED FO™ A WASHINGTON STA™ “T™)RM WATER
BASELINE GENERAL F™"MIT,

Federal facilities are excluded from coverage under the Washington State Storm
Water Baseline Permit, as are industrial faciliies which have no point source discharge
to surface water or a municipal storm sewer. However, a National Pollutant Discharge
Elimination System (NPDES) General Permit was developed by EPA on September 9,
1992 for federal facilities located in Washington State, engaged in discharging storm
water associated with industrial activities. To obtain site coverage under the NPDES
General Permit, DOE-RL filed a Notice Of Intent application before the EPA on
October 1, 1992. Subsequently, the Hanford Site has been issued an NPDES General
Permit Number WA-R-00-A17F for site-wide coverage of storm water discharge. As
required by the NPDES General Permit, the Hanford Site is implementing a storm water
pollution prevention program according to the Hanford Site Stormwater Pollution
Prevenzion Plan (WHC 1993b). Storm water discharges from the 200 East, 200 West and
400 Areas have no potential discharge to the Columbia or Yakima Rivers and thus were
not included in the Hanford Site Stormwater Pollution Prevention Plan (WHC 1993b).

SECTION F, ITEM 4

DESCRIBE THE SIZE OF THE STORM “WATER COLLECTION AREA,

Storm water from the 200-E Powerhouse and surrounding facilities is not collected
for point source discharge to the 200-E Powerhouse Ash Pit. Therefore, there is no
storm water collection area for the 200-E Powerhouse Ash Pit.
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SECTION F, ITEM §
? T w .

None of the statements apply. Storm water from the 200-E Powerhouse and
surrounding facilities is not discharged directly to ground waters of Washington State.
The storm water has no point source discharge to surface water or a municipal storm

SEwer.

SECTION F, ITEM 6

AR “YTI__ L. J5 JIAL ACTIVITSAT ™ 77 7™

To address this item, a boundary has been drawn around the disposal site and
applicable facilities. The facility boundary is shown on Drawing H-13-000089. The notes
and legend are on Drawing H-13-000091.

SECTION F, ITEM 7

MATERIAI " ANDLING/MANAGEMENT PRACTICES:
A. TYPES OF MATERIALSHANDLED AND/OR STO™ ™" OUTDOORS:

The facility boundary on Drawing H-13-000089 was used to address this item. The
materials selected were located within the facility boun’ y. The petroleum and
hazardous wastes are stored in the covered 90-day dangerous waste storage pad. 7 e
coal is not covered.

B. IDENTIFY EXISTING MANAGEMENT PRACTICES EMPLOYED TO REDUCE
POLLUTANTS IN INDUSTRIAL STORM WATERDISCHARGES:

This item is not considered applicable because there is no storm water collection
area for the 200-E Powerhouse Ash Pit.

F-2
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SEC..ONF, ITEM 8

Al  [AMAPSHOWING STORM WATERDRAINA ~%"~"L" "CTION AREAS,
DISPUSAL *RI"* LAND DISCHARGE PO™TS.

Downspouts collect storm water from the 200-E Powerhouse roof 1d discharge the

storm water to the ground beneath the downspouts. Downspouts are mapped on
Drawing H-13-000089.

F-3
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SECTION G, ITEM 2

Raw Materials - Coal is stored outside in a pile on a gravel surface. Sanitary water
is stored in the clearwell.

Products - Steam is distributed through steam lines to other facilities for heating
and process systems.

wi-~+~s - The 200-E Powerhouse Waste Water is disposed of in the 216-B Pond.
‘I'he coal ramp washdown v v “is dischas ‘d to a depr iion in the
topography.

Refer to Drawing H-13-000089 for the location of the coal ramp washdown basin.
e 90-day dangerous waste storage pad is an open area covered by a roof used to
collect dangerous waste from the 284-E Building.
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¢. All wells within 1 mile of the site

d. Chemical and product handling and storage facilities

e. Infiltration sources, such as drainfields and lagoons within 1/4 mile of the site

f. Waste Water and cooling water discharge points with waste stream ID numbers
(See Section C.1)

g. Other activities and land uses within 1/4 mile of the site

Drawing H-13-000085 addresses the above items as applicable. Although this
drawing is not a USGS topographic map, it was derived from the Hanford Site
topographic map database. The Hanford Site map database provides more detail and
allows the items to be addressed at a more appropriate scale than a USGS map. The
waste water discharge point shown for the waste stream on Drawing H-13-000085
includes all component substreams prior to discharge. The chemical and product
handling and storage areas : : difficultto: onamapofthis “:a ® :sho on
Drawing H-13-0000089 in Appendix F.

SECTION H, ITEM 4
ATTACH WELL LOGS AND WELLL.D.# WHEN AVAII *®LE FOR ALL WELLS

WITHIN 500 FEET AND ANY AVAILABLE WATER QUALITYDATA.

Drawing H-13-000085 shows all of the wells within a 1-mile radious of the 200-E
Powerhouse Ash Pit. All well numbers are preceded with a 299. No existing wells are
present within 500 feet of the 200-E Powerhouse Ash Pit.

SECTION H, ITEM §

DESC T SOILS ON THE SITE US™G INFORMATION FROM Y “"CAL SQ: .
SURVEY REPORTS,

The most recent study of the soil on the Hanford Site was done by Hajek (1966).
This study presents a soil map and descriptive report of soils in the Benton County
portion of the Hanford Site. On the basis of morphologic and genetic characteristics, 13
soil types were identified. An approximate land use capability classification is provided
for these soils on the basis of soil limitations for, and damage risks associated with,
agricultural use. Approximate engineering classifications for these soils, using the
Unified Soil Classification System, are 5o provided by Hajek (1966). The soil types
mapped on the Hanford Site are shown on Figure H-1. There are no soil data for the
north slope of the Hanford Site. The soils at the 200 East Area consist of three types:
the Burbank loamy sand, the Quincy sand (Rupert sand), and the Ephrata sandy loam.

H-2
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The following sections describe the soils types in the 200 East Area. A map depicting
the soils within one mile of the 200-E Powerhouse Ash Pit is provided as Figure H-2.

siie Burbank loamy sand is a da™ grayish brown, coarse-textured, excessively-
drained soil underlain by gravel. The surface soil is usually about 16 inches thick but can
be as much as 30 inches thick. The gravel content of the subsoil may range from 20 to
80 percent (by volume). The surface of the Burbank loamy sand is Group SM (silty
sand) and the subsoil is Group GM (silty gravel) to GP (poorly-graded gravel). Group
GM (silty gravel) ¢ e-grained soils composed predominantly of gravels with more
than 12 percent fines. Group GP (poorly-graded gravel) *'77 ¢~~—= 3rained soils
that are predominantly well-sorted gravels with s than :

The Quincy sand (Rupert sand) represents one of the most extensive soils at the
Hanford Site. The soil is a brown to grayish brown, moderately deep, coarse sand.
Quincy soils were developed under grass and sagebrush in coarse alluvial deposits
mantled by wind-blown sand. Relief ct — “teristically consists of hummocky terraces and
dune-like ridges. The surface and subsoil of the Quincy sand (Rupert sand) were
assigned to Group SM (silty sand), which consists of coarse-grained soils composed
predominantly of sands with more than 12 percent fines.

The Ephrata sandy loam, occurring to an average depth of 12 inches, is a dark
grayish brown, medium-textured soil underlain by deep gravely material. The topography
is generally level. The surface of the Ephrata sandy loam belongs to Group SM (silty
sand) to ML (silt), and the subsurface belongs to Group ML (silt). Group ML (silt) is
fine-grained soils composed of silts and clays with little or no plasticity.

SECTION H, ITEM 6

DESCRIBE THF "*( ™ INAL GEQLOGY *ND "VDROGEOLOGY "IN ONE
MILE OF THE SITE.

REGIONAL GEOLOGY

A summary of the regional geologic characteristics of the Pasco Basin and the
Hanford Site is presented below in terms of stratigraphy and structure. WHC (1992a),
(1991a), and (1991c) may be consulted for additional detail. See Figure H-3 for a map
depicting the surficial geology of the Hanford Site. Figure H-4 is a legend explaining
Figure H-3.
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REGIONAL STRATIGRAPHY

The Hanford Site lies within the Pasco Basin, a regional structural and
topographic, sediment-filled depression. The sediments of the Pasco Basin are underlain
by Miocene-age basalt of the Columbia River Basalt Group, a thick sequence of flood
basalts that covers a large area in eastern Washington, western Idaho and northeastern
Oregon. The sediments overlying the basalts, from oldest to youngest, include: the
Miocene-Pliocene Ringold Formation, local alluvial deposits of possible late Pliocene or
early Pleistocene age, local "Palouse” soil of mostly eolian origin, glaciofluvial deposits of
the Pleistocene Hanford formation, and surficial Holocene eolian and fluvial sediments.
The generalized stratigraphy of the Hanford Site is described in the following paragraphs
from the oldest to yc :est formation. The regional stratigraphy is depicted on Figure
H-S.

Columbia River Basalt Group and the Ellensburg Formation

The Columbia River Basalt Group consists of an assemblage of tholeiitic,
continental flood basalts of Miocene Age with an accumulated thickness in excess of
10,000 feet within the Pasco Basin. These flows cover an area of more than 63,000
square miles in Washington, Oregon, and Idaho and have an estimated volume of about
40,800 cubic miles. The majority of the flows were erupted 14.5 to 17 million years ago

(WHC 1991c).

The Columbia River Basalt Group is formally divided into the following five
formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Grande
Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, all are present
within the Pasco Basin except for the Picture Gorge Basalt. The Saddle Mountains
Basalt, divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin,
Wilbur Creek, and Umatilla Members, forms the uppermost basalt unit throughout most
of the Pasco Basin. The Elephant Mountain Member is the uppermost unit beneath
most of the Hanford Site, except near the 300 Area where the Ice Harbor Member is
found and north of the 200 Areas where the Saddle Mountains Basalt has been eroded
down to the Umatilla Member in the Gable Gap area (WHC 1991c). The Elephant
Mountain Member has also been locally eroded in the vicinity of the northeast corner of
the 200 East Area (WHC 199ic). On antic’inal ridges bounding the Pasco Basin, erosion
has removed the Saddle Mountains Basalt. -xposing the Wanapum and Grande Ronde
basalts (WHC 1991c).

The Ellensburg Formation consists of all sedimentary units that occur between the
basalt flows of the Columbia River Basalt Group in the central Columbia Basin (Reidel
and Fecht 1981). The Ellensburg Formation generally consists of two main lithologies:
volcaniclastics and siliciclastics. The volcaniclastics consist mainly of primary pyroclastic
air fall deposits and reworked epiclastics derived from volcanic terrains west of the

H-4
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Col___.»ia Plateau. Siliciclastic strata consist of clastic, plutonic, and metamorphic
detritus derived from the Rocky Mountain terrains located to the east.

On the Hanford Site, the three uppermost units of the Ellensburg Formation are
the Levy interbed, the Rattlesnake Ridge interbed, and the Selah interbed. The Levy
interbed is confined to the vicinity of the 300 Area. The Rattlesnake Ridge and Selah
interbeds are found beneath most of the Hanford Site (WHC 1992a).

Suprabasalt Sedi ;

The suprabasalt sediment _ sequence at the Hanford Si up a y
750 feet thick in the west-central Cold Creek syncline, while it pinches out against the
anticlinal ridges that bound or are present within the Pasco Basin (WHC 1991b). The
suprabasalt sediments are dominated by laterally extensive deposits of the late Miocene
to Pliocene-age Ringold Formation and the Pleistocene-age Hanford formation. Locally
occurring strata separating the Ringold and Hanford formations are assigned to the
informally defined Plio-Pleistocene unit, early "Palouse” soil, and pre-Missoula gravels,
which comprise the remainder of the sequence (DOE-RL 1993b).

Ringold Formation. Overlying the Columbia River Basalt Group is the late
Miocene to Pliocene-age Ringold Formation (Fecht et al. 1987, DOE 1988). The
Ringold Formation accumulated to a thickness of up to 1,200 feet in the Pasco Basin
(Tallman et al. 1979). On the Hanford Site, the Ringold Formation is up to 600 feet
thick in the deepest part of the Cold Creek syncline south of the 200 West Area and 560
feet thick in the western Wahluke syncline near the 100-B Area (WHC 1991c). The
Ringold Formation pinches out against the anticlinal flanks that bound or are present
within the Pasco Basin, and is largely absent in the northen and northeastern parts of
the 200 East Area and adjacent areas to the north (WHC 1991c, WHC 1992a). The
recent studies of the Ringold Formation (WHC 1991d) indicate it is best described on
the basis of sediment facies associations and their distribution. The facies associations
have been divided into fluvial gravel, fluvial sand, overbank deposits, lacustrine deposits,
and alluvial fans. The lower Ringold contains five separate stratigraphic intervals
dominated by fluvial gravels, which have been designated units A, B, C, D, and E, from
oldest to youngest. These gravel units are separated by basin-wide overbank and
lacustrine deposits (WHC 1992a).

Post-Ringold Pre =~ “)rd Sediments. Thin alluvial deposits situated
stratigraphically between the Ringold Formation and Hanford formation are found
within the Pasco Basin. The three informally defined units include: the Plio-Pleistocene
unit, the early "Palouse” soil, and the Pre-Missoula gravels. The Plio-Pleistocene unit
and early "Palouse” soil are not found in or near the 200 East Area. They are found to
the west of the site area near the eastern boundary of the 200 West Area. The pre-
Missoula gravels are not found in the site area. The Plio-Pleistocene unit and early

H-5
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"Palouse"” soil are described in detail in PNL (1989) and WHC (1991a). The pre-
Missoula gravels are discussed in PSPL (1982) and Fecht et al. (1987).

Hanford formation. The informally designated Hanford formation consists of
unconsolidated, glaciofluvial sediments that were deposited during several episodes of
cataclysmic flooding during the Pleistocene Epoch. The sediments are composed of
pebble-to boulder-size gravel, fine- to coarse-grained sand, and silt. These sediments are
divided into three facies: gravel dominated, sand-dominated, and silt-dominated (WHC
1992a). These facies are referred to as coarse-grained deposits, plane-laminated sand
facies, and rhythmite facies, respectively (Baker et al. 1991). The silt-dominated deposits
are also referred to as "Touchet” Beds, and the gravel-dominated facies generally
correspond to the Pasco gravels.

__e Hanford formation is thick in the vicinity of the 200 A where it = )
350 feet thick (WHC 1992a). The formation was deposited by cataclysmic flood waters
that originated from glacial lake Missoula (Fecht et al. 1987, DOE 1988, Baker et al.
1991). The deposits are absent from ridges above approximately 1,180 feet above mean
sea level, the highest level of cataclysmic flooding in the Pasco Basin (WHC 1991c).

Holocene Surficial Deposits. Holocene surficial deposits consist of silt, sand, and
gravel that form a < 16-feet veneer across much of the Hanford Site. These sediments
were deposited by eolian and alluvial processes (WHC 1991c).

REGIONAL GEOLOGIC STRUCTURE

The Hanford Site is located within the Pasco Basin near the eastern edge of the
Yakima Fold Belt. The Yakima Fold Belt consists of a series of segmented, narrow,
asymmetric, east-west trending anticlines separated by broad synclines or basins that, in
many cases, contain thick accumulations of Neogene- to Quaternary-aged sediments
(DOE 1988, Smith et al. 1989). The Pasco Basin is one of the larger structural basins of
the fold belt.

The northern limbs of the anticlines of the Yakima Fold Belt generally dip steeply
to the north or are vertical. The southern limbs generally dip at relatively shallow angles
to the south. Thrust or high-angle reverse faults with fault planes that strike parallel or
subparallel to the axial trends are principally found on the north sides of the anticlines.
The amount of vertical stratigraphic offset associated with these faults varies (WHC
1991c).

Deformation of the Yakima Folds occurred under north-south compression and
was contemporaneous with the eruption of the basalt flows. The fold belt was enlarging

H-6
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during the eruption of the Columbia River Basalt Group and continued to enlarge
through the Pliocene, into the Pleistocene, and perhaps to the present (WHC 1991c).

The Pasco Basin is a structural depression bounded on the north by the Saddie
Mountain anticline; on the west by the Umtanum Ridge, Yakima Ridge, and Rattlesnake
Hills anticlines; and on the south by the Rattlesnake Mountain anticline. The Palouse
slope, a west-dipping monocline, bounds the Pasco Basin on the east. The Pasco Basin is
divided into the Wahluke and Cold Creek synclines by the Gable Mountain anticline, the
eastern extensi  of the Umtanum Ridge anticline.

.. Cold C: :synclii 1 between the ™"n um ‘ge ™ ' Mountain uplift
and the Yakima Ridge uplift, and is an asymmetric and relatively flat-bottomed :_ _cture.
The bedrock of the northern limb dips gently to the south, and the southern limb dips
steeply to the north. The deepest parts of the Cold Creek syncline, the Wye Barricade
depression and the Cold Creek depression, are located approximately 7.5 mile southeast
of the 200 Areas and just west-southwest of the 200 West Area, respectively (Tallman et
al. 1979).

LOCAL GEOLOGY

The depth to the top to the Elephant Mountain Member basalt in the 200 East
Area ranges from approximately 280 feet in the northern part to approximately 520 feet
in the southern part. Overlying the basalt are the supra”~-alt sediments of the Ringold
Formation, Hanford formation, and Holocene surfical deposits. The Plio-Pleistocene
unit, early "Palouse” soil, and the Pre-Missoula gravels are absent in the 200 East Area
(WHC 1992a). The following discussion of the local geology focuses on the suprabasalt
sediments within the 200 East Area. A map depicting the geology within one mile of the
200-E Powerhouse Ash Pit is provided as Figure H-6. A local cross-section has also
been included for more detailed information. The line of cross-section is shown on
Figure H-7 and the cross section is provided on Figure H-8.

Ringold Formation

The Ringold Formation unconformably overlies the Elephant Mountain Member
basalt in the southern two thirds of 200 East, but is absent in the northern part of 200
East. The Ringold Formation thickens and dips to the south, southeast, and southwest
towards the axis of the Cold Creek syncline (WHC 1992a). Unit A, the lower mud
sequence, and Unit E are the only Ringold Formation units present in the 200 Areas.

The lowest unit of the Ringold Formation is fluvial gravel unit A. Unit A thickens
and dips towards the south in the direction of the Cold Creek syncline. The thickness of
unit A within 200 East ranges from O feet in the northern part to approximately 100 feet
near the southern boundary. Unit A is generally described as a clast-supported granule
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to cobble gravel with a sandy matrix. Clast composition is variable with basalt, quartzite,
porphyritic volcanics, and greenstone being the most common. Clasts of silicic plutonic
rocks, gneisses, and volcanic breccias can also be found. Associated sands are generally
quartzo-feldspathic with basalt content ranging from 5 percent to 25 percent

(WHC 1992a).

The lower mud sequence overlies unit A and also dips and thickens towards the
south. The thickness of the lower mud sequence ranges from O feet in the northern part
to approximately 50 feet near the southemn boundary of 200 East. The lower mud
sequence is composed of overbank and lacustrine deposits. The overbank deposits
consist of laminated to massive silt, silty fine-grained sand, and paleosols containing
variable amounts of pedogenic calcium carbonate. Plane laminated to massive clay with
thin silt and sand interbeds « the '~ ~—"ne deposits. The lacustrine deposits
contain some soft- liment « (WE ™~ 1977 °,

Unit E locally overlies the lower mud sequence in the southwest corner of 200 East
and in the vicinity of the Grout Treatment Facility. The unit appears to be absent from
the northern and central parts of 200 East. The unit thickens toward the separations
area between 200 East and 200 West. The thickness of unit E ranges from O feet in the
northern and central parts of 200 East to approximately 90 feet southwest of 200 East.
Unit E is a clast-supported granule to cobble gravel, similar to unit A. Locally, strata
typical of the fluvial sand and overbank facies associations may be encountered within
unit E (WHC 1992a).

Hanford Formation

In 200 East, the Hanford formation consists predominately of gravel-dominated
and sand-dominated facies. Informally, the Hanford formation can be divided into the
upper gravel sequence, middle sand sequence, and lower gravel sequence (WHC 1992a).
Because of the variability of Hanford formation sediments, contacts between these
sediments can be difficult to distinguish, especially where the sandy sequence is missing
and the upper gravel directly overlies the lower gravel. In the 200 East Area, the
Hanford formation overlies the Ringold Formation in the southern two-thirds of the area
and in the northern part, the Hanford formation directly overlies the Elephant Mountain
Member basalt where the Ringold Formation is absent.

The lower gravel sequence consists of coarse-grained basaltic sand and granule to
boulder gravel. Other clast types include Ringold and Plio-Pleistocene rip-ups, granite,
quartzite and gneiss (WHC 1992b). Discontinuous intervals dominated by the sand-
dominated facies and localized horizons of silt-dominated deposits are also present
within the lower gravel sequence. The lower gravel sequence ranges in thickness from
approximately O to 134 feet. The lower gravel sequence is absent in the east central part
of 200 East (WHC 1992a).
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The middle sand sequence overlies the lower gravel sequence and is dominated by
deposits of the sand-dominated facies, consisting of fine- to coarse-grained sand and
granule gravel displaying plane lamination and bedding. Intercalated horizons typical of
both the gravel-dominated and silt-dominated sequences also occur within the middle
sand sequence, with the gravel sequence more abundant in the northern part and the silt
sequence more abundant in the southern part of 200 East. The middle sand sequence in
200 East ranges in thickness from Q to 275 feet. The middle —~nd unit thins and pinches

out to the north, « °, and west of 200 East (WHC 1992a).
The upper gravel sequence overlies the middle sand : southern part
of 200 East and the lower § vel unit in the northern part o

comprising the upper gravel sequence are typical of the gravel-dominated facnes
Lenticular horizons of sand-dominated and silt-dominated facies are encountered locally
in the upper gravel sequence. The thickness of the upper gravel sequence ranges from 0
to 60 feet. The upper gravel sequence thickens to the north and is absent in the central
part of 200 East.

Holocene Surficial Deposits

Holocene surficial deposits consist of silt, very fine- to medium-grained sand and
gravel that form a <36-feet veneer across much of the Hanford Site. These sediments
were deposited by a combination of eolian and alluvial processes that have produced
sheet sands that blanket the surface. Locally, most of the surfical deposits have been
removed by construction activities (WHC 1992a).

REGIONAL HYDROGEOLOGY

The hydrogeology of the Pasco Basin has been broadly characterized as consisting
of four primary hydrogeologic units (DOE 1988). These units correspond to the upper
three formations of the Columbia River Basalt Group (Grande Ronde Basalt, Wanapum
Basalt, and Saddle Mountains Basalt) and the suprabasalt sediments. The basalt
aquifers consist of the flood basalts of the Columbia River Basalt Group and relatively
minor amounts of intercalated fluvial and volcaniclastic sediments of the Ellensburg
Formation. Confined zones in the basalt aquifers are present in the sedimentary
interbeds and/or interflow zones that occur between dense basalt flows. The main
water-bearing portions of the interflow zones are networks of interconnecting vesicles
and fractures of the basalt flow tops and bottoms (DOE 1988).

The uppermost aquifer is part of a flow system that is local to the Pasco Basin, as

are the uppermost basalt interbed aquifers (Gephart et al. 1979, DOE 1988). The
uppermost aquifer system is regionally unconfined and occurs within the glaciofluvial
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sands and gravels of the Hanford formation and the fluvial/lacustrine sediments of e
Ringold Formation. Confined to semi-confined aquifers of more limited extent also
occur in the suprabasalt sediments of the Pasco Basin. These confined zones are
generally located within the local flow system, between the unconfined aquifer and the
underlying basalt surface. Groundwater in these aquifer systems is most likely recharged
and discharged locally. Deeper in the basalt, interbed aquifer systems are part of the
regional, or interbasin, flow system, which extends outside the margins of the Pasco
Basin (DOE 1988). A water table map of the Hanford Site is provided as Figure H-9.

LOCAL HYDROC™ILOGY

The primary hydrostratigraphic units in the 200 ™"t Area are the confined aquifer
system of the Saddle Mountain Basalt Formation and ™e1 ° : Formation, the
unconfined to confined aquifer system of the Ringold Formation and the Hanford
formation. The following discussion focuses on the hydrogeology of the suprabasalt
sediments.

In the vicinity of the 200 East Area, the vadose zone is primarily composed of the
Ringold gravel unit A through the central and southern portions of the area and the
Ringold lower mud sequence to the east near the 216-B-3 Pond. In the northern part of
the 200 East Area where the Ringold Formation is discontinuous, the vadose zone is
dominantly composed of the Hanford formation (DOE-RL 1993a). The vadose zone
ranges from about 317 feet thick near the southwestern part of 200 East to 123 feet thick
in the vicinity of the 216-B-3 Pond (DOE-RL 1993a).

The uppermost aquifer system comprises the unconfined aquifer, but also includes
localized semiconfined and confined areas. The hydrostratigraphy of the unconfined
aquifer in the 200 East Area is relatively complex because of depositional and erosional
history of the geologic units (DOE-RL 1993a). The unconfined aquifer in the 200 East
Area occurs within the Ringold Formation and Hanford formation. The base of the
unconfined aquifer is the top of the lower mud sequence along the southern and eastern
areas of the 200 East Area. Along the northern parts of 200 East, the base of the
unconfined aquifer is the top of the Elephant Mountain Member basalt. The thickness
of the unconfined aquifer varies from zero in the northeastern corner where basalt
extends above the water table to more than 262 feet to the south (DOE-RL 1993a).

The 200 East Area water table is relatively flat and gradients are difficult to
discern. Flow directions from the 200 East Area are the result of hydraulic effects of the
B-Pond System groundwater mound situated on the east side of the 200 East Area. The
B-Pond mound deflects eastward groundwater flow across the Hanford Site. Other
miscellaneous waste stream discharges in the 200 East Area may have minor localized
effects on groundwater flow patterns. Contaminant plume geometries provide some
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indication of flow directions where gradients are relatively flat. For the unconfined
aquifer, groundwater flow away from the 200-East Area is bifurcated northward through
the gap between Gable Mountain and Gable ‘Butte; or to the east southeast across the
site and ultimately to the Columbia River.

A sc___confined = confined aquifer is observed in the vicinity of the 216-B-3 Pond
where the groundwater occurs in the Ringold unit A gravels and . confined by the lower
mud sequence. This aquifer appears to exist only near the 216-B-3 Pond system
(DOE-RL 1993a).
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