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FOREWORD

As art 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 Administrative Code, the State Waste Discharge Permit Program. As a result
of this decision, the Washmgton State Department of Ecology and the U.S. Department
of Energy, Ric - : 1T in mt y T 7 9INM-177,
(Ecology and DOE-RL 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 Steam 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 Sanitary 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
183-N Backwash Discharge Pond. The 183-N Filter Backwash Waste Water which
discharges to the 183-N Backwash Discharge Pond is composed of four streams:

Coagulator drains

Filter backwash

Cooling water

Co «ction of storm water

These streams are collected in sumps in the 100-N Area, prior to being discharged
to the 183-N Backwash Discharge Pond.
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1.0 PERMIT APPLICATION

This section presents the State Waste Discharge Permit (SWDP) application for
the 183-N Backwash Discharge Pond. The 183-N Filter Backwash Waste Water which
discharges to the 183-N Backwash Discharge Pond is composed of four streams:

Coagulator drains

1 ter backwash

Cooling water

Collection of storm water

These streams are collected in sumps in the 100-N Area, prior to being discharged
to the 183-N Backwash Discharge Pond.

1.1 ORGANIZATION

The Washington Administrative Code (WAC) 173-216 SWDP application form for
the 183-N Backwash Discharge Pond is presented in this section. Information required
by the SWDP application form is provided on the form when adequate space is
available. Otherwise, information is provided in the appendices as noted on the
completed form. The appendices follow precisely the format of the SWDP application
and are designed to supplement the permit application form. Appendix A contains site
location maps referenced in Section A of the permit application form. Appendices B
through H correspond to Sections B through H in the permit application form. Within
each appendix, those questions which require additional space have been restated and
the answer directly follows the question. The questions in the appendices are worded
precisely as they are in the application form, and are highlighted in bold capital letters
which are underlined.

1.2 STATE WASTEDISCHARGE PERMIT APPLICATION FORM

The following pages contain the SWDP application for the 183-N Backwash
Discharge Pond.

Application-1
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SECTION B, ITEM 1

BRIEFLY DESCRIBE ALL MAM"'FACTURING PROCESSES AND PRODUCTS,
AND/OR COMMER( ™AL ACTI>*"ES.

INTROI CTION

The 183-N Backwash Discharge Pond receives apprc—"ately 2,000,000 gallons of
waste water per month. This waste water comes from three different processes: converting
raw w ~~*~*le water at the 183-N Water Treatment Facility, noncontact cooling water
for a fire n i- np! , 1 ’ingstormv ~ . These three processes
generate four waste streams to the 183 " I' 'kwash Discharge Pond (Figure ™'1). Each

~process, the associated waste streams, and the 183-N Backwash Discharge Pond are

described in the following sections. 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 AND PROCESS DESCRIPTIONS
183-N Water Treatment Facility

A three-step process at the 183-N Water Treatment Facility converts raw water from
the Columbia River into potable water for the 100-N Area on the Hanford Site. Equipment
used to perform this process includes a stainless steel mixing tank, two coagulator settling
basins, and three multimedia gravity filters, all located outside the 183-N Building. There
are six multimedia filters at the 183-N Water Treatment Facility; however, only three filters
are currently in service.

In the first step of the treatment process, raw water from the Columbia River is
supplied to the 29,000-gallon mixing tank. Chlorine gas, primarily used to control algae and
odor, is added to the raw water - - it enters the mixing tank.

Next, water flows from the mixing tank to one of the two coagulator settling basins.
Aluminum sulfate (alum) is added in the coagulator settling basins as needed. Alum acts as a
coagulant, causing flocculate particles to grow in size and density, or agglomerate, and
ultimately precipitate to the bottom of the coagulator settling basin. These coagulator settling
basins are drained and washed annually. The waste water resulting from the cleaning
process is discharged to the 183-N Backwash Discharge Pond and is identified as Waste
Stream Number 1 on the flowchart (Figure B-2).

In the final step multimedia gravity filters are used to remove the remaining fine
particles. The multimedia gravity filters consist of multiple layers of sand, charcoal, and

B-1
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Waste Stream 2. Filter Backwash Waste Water

The water used to backwash the gravity filters is supplied from the clearwell.

* Gravity filters are washed by draining the gravity filter basin and backwashing the gravity

filter grains with a reverse flow of potable water. The level of water is raised in the
gravity filter basin until it overflows into the waste troughs. The water passing upward
through the gravity filter media expands and agitates the gravity filter bed, thus releasing
particles that have adhered to the sand and charcoal gr * s. The 183-N Filter Backwash
Waste Water is washed into the waste troughs through the waste main and pumped to
the 183-N Backwash Sump (Figures B-1 and B-2). The filters are backwashed on an
ave e twice per week. Each backwash generates waste water at a rate of 7,400
gallons per minute d 1  appr ° vt o in 77,200 T ns of
waste water per backwash. In addition, the filter basins are aramned with each backwash
generating 19,000 gallons more of waste water per backwash. This results in an
approximate average of 630,000 gallons of waste water generated each month from the
filter backwash process.

In addition, storm water run off from the 183-N building roof is collected in the
183-N Backwash Sump and discharged to 183-N Backwash Discharge Pond.

Waste Stream 3. Non-Contact Cooling Water

Non-contact cooling of equipment generates waste water from two contributors.
Sanitary water is used to cool an air compressor in the 184-N Building (contributor 3A)
and a fire pump in the 182-N Building (contributor 3B). The contributors to Waste
Stream Number 3 are described below:

Contributor 3A. Air Compressor Waste Water

Waste water is generated from cooling the air compressor in the 184-N
uilding. The air compressor is used to supply air to instrumentation and other
equipment throughout the 100-N Area. Sanitary water supplied from the clearwell

provides non-contact cooling of oil in the compressor. The cooling water flows
constantly at 40 pounds of pressu  using an average of 1,000,000 gallons of waste
water per month and a maximum of 2,000,000gallons per month. The used
cooling water discharges to the 183-N Backwash Sump through a portable hose
(Figures B-1 and B-2). From the 183-N Backwash Sump, the cooling water is
pumped to the 183-N Backwash Discharge Pond.

B-3
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Contributor 4A. 163-N Deminerializer Sump Waste Water

Storm water from roof drains and waste water from building washdowns are
drained to the 8,000-gallon 163-N Deminerializer Sump (Figures B-1 and B-2).
The 163-N Demine"-*""7er Sump is pumped an average of once every two months,
resulting in 4,000 gallons of waste water per month being discharged to the 183-N
Backwash Discharge Pond.

Contributor 4B. 163-N Trench Sump Waste Water

The 163-N Trench Sump collects storm water * *  umu” ~ . °~ the trench
which is sloped from the 163-N and 108-N Buildings toward the sump (Figures B-1
and B-2). The 900-gallon sump is pumped to the 183-N Backwash Sump an
average of once every two months, resulting in an average of 450 gallons of waste
water per month to the 183-N Backwash Discharge Pond.

Contributor 4C. 108-N Neutralizir - Sump Waste Water

The 108-N Neutralizing Sump collects storm water runoff from the tank basin.
he 1,000-gallon sump is pumped to the 183-N Backwash Sump an average of once
every two months, resulting in an average of 500 gallons of waste water per month
to the 183-N Backwash Discharge Pond.

DISPOSAL SITE DESCRIPTION

The 183-N Backwash Discharge Pond is an unlined, natural depression in the
topography that is located approximately 1,200 feet southeast of the 1324-N Facility and
consists of three adjoining portions: a rectangular portion, a neck, and a dry pond. The
rectangular portion trends in a north-south direction and is approximately 100 yards long
and ) yards wide. The neck portion is approximately 20 yards long and 15 yards wide
and is attached to the east side of the rectangular portion of the disposal site. Natural
vegetation (including cattails) covers the first two portions of the disposal site. At the
north end of the rectangular portion is the discharge point, which consists of a vertical
outlet pipe (8 inches in diameter) rising above the ground about 4 inches. The outlet
pipe is surrounded on four sides and above by chain link fence that is about five feet
square. Presently, no water can be seen in the rectangular portion or the neck of the
disposal site; however, cattails are observed. The 183-N Backwash Discharge Pond is
“own on D ving H-13-000088 in ppendix H.
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The 50-yard-diameter dry pond is located to the east of the rectangular portion.
During full operation f N Reactor, the filters in the water purification system were
backwashed two or three times per shift, resulting in enough backwash water discharged
to fill the dry pond. * ith N-Reactor now shutdown, an insufficient volume of backwash
waste water is discharged to the disposal site to reach the dry pond.

B-6
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A new export water fire system will supply the fire water from the raw water
supply. This will eliminate the need for fire pump cooling water. The 265,000
gallons per month currently contributed by the fire pump cooling water would
be eliminated from the 183-N Backwash Disch je Pond sometime in 1995.

Added Waste Water

1.

One of the current contributors to the 009 Outfall is sanitary water used during
routine sampling activities to verify the process is in control. This sampling of
sanitary water in the 183-N Building, presently generates 450,000 gallons per
month to the 009 Outfall.

The Heating Ventilation and *°~ Conditic-"~g system presently contributes 20
to 30 gallons per minute or 850,00 gallons per month to the Columbia River.

Air ventilation is provided by two supply fans that are located in the 105-N
Building. Each supply fan uses a heat exchanger to cool the oil required by the
system. Sani-—7 water supplied from the clearwell provides non-contact cooling
of oil in the heat exchanger. One supply fan is operated at a time generating
25 gallons per minute of waste water. At full time operation, this process
discharges 36,000 gallons per day or 1,080,000gallons per month to the
Columbia River.

-The air conditioning system in the 105-N Building uses a compressor and heat

exchanger. Sanitary water supplied from the clearwell provides non-contact
cooling of oil in the heat exchanger. Currently, the air conditioning system is
not operational. However, the water has not been disconnected and a small
amount of water (4 to S gallons per minute) is discharging from the system.
When the system is fully operational, 50 gallons per minute of waste water will
be discharging to the Columbia River. This results in 72,000 gallons per day or
2,160,000ga >ns per month.

The elevator in the 105-N Building was used as a work platform for workers
and equipment in the reactor area. Sanitary water was used to cool the oil
gears through a heat exchanger. However, this system has not been operating
for two years. If the elevator were to begin full operation, 10 gallons per
minute of non-contact cooling waste water would be generated resulting in
14,400 gallons per day or 432,000 gallons per month.

Floor drains are located in the 105-N Building and currently drain to the
Columbia River. The only constant contributor to the floor drains are water
fountains. The discharge from water fountains is negligible. However, in the
case of a fire emergency sprinklers would turn on and discharge to the floor
drains. This discharge is not estimated.

C-2
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7. Storm water from roof drains is drained to the 2,000-gallon capacity 184-N
Sump. This sump is pumped an average of once every 2 months resulting in
1,000 gallons of waste water being generated per month to the Columbia River.

SECTION C,ITEM 7

LIST AL] ™'CIDENTAL MATERIALS LIKE OIL, PAINT, GRE* €% € venme,
€nAPS, CTFANTRS,TH/ ™ '~ USE~ R STOI'™ ON SITE, .

All incidental materials and the quantity stored are liste¢ *- Section C, Item 7, of
the permit application. This section de  >es how those numt v e determined.

A walk-through was performed for each building that contributes a stream to the
183-N Backwash Discharge Pond. This includes the 183-N, 163-N, 184-N, 182-N, and
108-N Buildings. Fireproof storage cabinets and miscellaneous buckets and barrels were
inventoried. The quantity of incidental materials was estimated if more than 5 gallons
were stored. If the quantity was below 5 gallons, " <5 gallons™ was noted. When the
inventory of the five buildings was completed, the quantities of like materials were added
together. If a " <5 gallons” was in the total, a " <" symbol was included with the total.
Therefore, there are quantities such as " <90 gallons". Quantities of the incidental
materials may vary slightly.

Soaps and cleaners are stored in the janitor closets throughout the various
buildings in minor amounts. Soap is stored in the 183-N Building only on an as needed
basis. Bulk supplies (soaps, cleaners, etc.) are stored with the janitorial supplies in the
105-N Building. This building does not contribute a waste water stream to the 183-N
Backwash Discharge Pond, and thus the minor amounts were not inventoried.

C-3
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pH

The pH of the 108-N Sump was 2.3 (GWQC pH=6.5-8.5). The low pH is most
kely the result of residual acid previously used in an ion exchange process- (Appendix B,
WHC 1993a). This sump pH is monitored prior to discharge to the 183-N Filter
Backwash Pond and is adjusted to neutral if found to be less than 6 or greater than 9.
The 108-N Sump was sampled prior to neutralization, v ich is performed before
transferring to the 183-N Filter Backwash Pond.

e oz aVal

The high TDS concentr-**on of 1700 mg/L (GWQC=500 mg/L) in the 108-N
Sump is most likely due to dissolv " 1“-e '~ from the soil that is blown into the trench
that rainwater must traver. to reach the sump as well as residual sulfuric acid. Sulfuric
acid was used previously in an ion exchange process (4, jendix B, W C 1993a).

Chromium (Cr)

Chromium was detected at 231 ug/L (GWQC=50 ug/L) in the 108-N Sump. It is
not known where the chromium could have come from but there are a number of
stainless steel tanks and piping contacted by the rainwater runoff and the chromium may
be leaching from them.

Lead (Pb

Lead was detected at 203 ug/L (GWQL=50 ug/L) in the 108-N Sump. It is not known
where the Pb could have come from.

Iron (Fe) and Manganes~ A}

Iron was detected at 40,450 ug/L in the 108-N Sump and 2905 ug/L in the 183-N
Filter Backwash Sump. (GWQC = 300 ug/L) Manganese was detected at 1297 mg/L in
the 108-N Sump and 60 mg/L in the 183-N Filter Backwash Sump (GWQC = 50 mg/L).
The source of the high iron and manganese are not known but may be related to the
stainless steel tanks and pipeing discussed in conjunction with chromium above.

Sulfate

Sulfate was detected at 1297 mg/L (GWQL = 250 mg/L). The source of the
sulfate is most likely residual sulfuric acid. Sulfuric acid was previously used in the ion
exchange processes (Appendix B and WHC 1993a).
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Organics
Methylene chloride was detected in two of five samples from the 108-N Sump for
 an average of 8.2ug/L (GWQC = 5 ug/L). It should be noted however that three of

the samples were qualified as "U" (not detected) and the two remaining samples were
qualified with a "J",indicating an estimated value.

Chloroform was detected at 30 ug/L (GWQC = 7 ug/L) and bromodi-
chloromethane was detected at 2 ug/L (GWQC 0.3 ug/L) in the 183-N Filter
Backwash Sump. It is suspected that both of the compounds are a result of the
( influent ot ** —*- ~ since potable v ~*:r samples taken at the same
{ ug. — ¢ 2 doroform a * biom« ~ "7 ° e res; tvely.
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Table E-1. 183-N Filter Backwash Sump Composite 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-Vola :Organic Compound -ug/L = micrograms per liter
TDS =Total Dissolved Solids umho/cm = micromhos per centimeter
TIC = Tenati* "' Identified Compound N/A Not Applicable
TKN Total Kjeldahl Nitrogen ND = Not Detected
TOC »tal O~ -nic Carbon
1 ( 1 F

TSS = Total Suspended Solids
VOC = Volatile Organic Compound

n = Number of sample results averaged.
mean CONC = mean concentration

S.D. = one standard deviation about the mean
b 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. :

d Qualifiers which may appear in this table are: ,

(U) - Indicates the compound or analyte was analy 1 for and not detected in the
sample. 1e value reported is the sample quantitation limit (D.L.) corrected for
sample dilution by the laboratory.

(J) - Indicates the compound or analyte was analyzed for and detected, but due to a
QC deficiency identified during data validation, the associated quantitation 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 limit.

(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 instrumer 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.

e Contractor internal laboratory procedures are used for radiochemi

analysis.
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Table E-2. 108-N Sump 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
TKDM Total Kjeldahl Nitrogen ND Not Detected

TOC = Total Organic Carbon

TOX = Total Organic Halide

TSS = Total Suspended Solids
VOC = 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 may 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 quantitation 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 limit.

(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.

E-9
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STORM WATER
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One storm water collection area has been established for all four of the sumps
(Drawing H-13-000094). A walkdown was performed to establish the storm water
collection area. Topography and paved areas were examined around each sump that
collects storm water. This boundary is conservative and reflects the likelihood of storm
water collecting in the sumps.

SECTION F, ITEl ~ §-7

Items S through 7 in Section F are answered for the storm water collection area
defined on Drawing H-13-000094. The notes and legend are on Drawing H-13-000095.

CT"TIONF, ITT1 8

ITACHA MAP 'WING € TOBM WATER DRAINAGE/COLLECTION AREAS,
DISPO™ L AREAS AND DISCHARGE »nmmre

Drawing H-13-000094 shows storm water drainage/collection areas, disposal areas
and discharge points. :
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SECTION G, ITEM 1

Two types of waste are generated at the 100-N Area that are not disposed of in the
183-N Backwash Discharge Pond. These include sanitary sewage and dangerous waste.
The sanitary sewage is discharged to the 100-N Sewage Lagoon. The slud; that
accumu’ * : ‘- the 100-N Sewage Lagoon will be cleaned out every 5 to 10 years and
disposed of in an approved disposal s™

Sludge also accumulates in cesspools from the five smaller septic systems remaining
in the 100-N Area. These septic tanks are pumped out periodically and transported to
the 100-N Sewage Lagoon. Westinghouse Sanitary Systems Maintenance hauls the
sewage from the septic systems to the 100-N Sewage Lagoon. Currently, Westinghouse
Hanford Company (WHC) also has a contract with Roto-Rooter Sewer Service Co. to
help haul the sewage. The addresses are as follows:

Sanitary Systems Maintenance Roto-Rooter Sewer Service Co.
Westinghouse Hanford Company Route 4, Box 4000-D

P.0. Box 1970 Kennewick, WA 99336

MSIN S4-61 (509) 783-7311

Richland, WA 99352
(509) 373-5786

The 163-N pad is a 90-day dangerous waste storage pad that collects dangerous
waste from the 100-N Area. Dangerous waste is hauled from the 90-day dangerous
waste storage pad by the following:

Solid Waste Disposal
Westinghouse Hanford Company
P.O. Box 1970

MSIN N3-11

Richland, WA 99352

(509) 376-4646

G-1
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Raw Materjals - Raw water comes into the 183-N Water Treatment Facility from
the 100-B Area and is pumped directly to the steel chemical mixing tank. Alum is
stored in an 8,240-gallon capacity steel tank in the 183-N Building. Chlorine is
stored in two steel cylinders in the 183-N Building. Polyacrylamide is stored in the
coagulator room until it is mixed with water and pumped from the plastic
polyacrylamide mixing tank as needed. Sodium hypochlorite is stored in a fire-
proof storage cabinet.

™--+--*- - Sanitary water is stored in the concrete 200,000-gallon clearwell.

Wastes - Dangerous waste generated at the 100-N Area is stored at the & lay
dangerous waste storage pad. The 90-day dangenn s waste storage pad is an open
area covered by a roof. The area in which the wastes are handled is bermed to
provide containment in case of a spill.




9515316.4925 (

DOE/RL-94-23, Rev. 0
. 06/94
183-N Backwash Discharge Pond

APPENDIX H

SITE ASSESSMENT

App H-i




[« YLV JF SR VO S Iy

This page intentionally left blank.

App H-ii

DOE/RL-94-23, ev.0
| 06/94
183-N Backwash Discharge Pond




DOE/™™ 94-23, Rev. 0
, 06/94
183-N Backwash Discharge Pond

CONTENTS

SECTION H, ITEM 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. ... ittt eeseecesssnncannnnns H-1

SECTION H, ITEM 2

T3T *7 7. ENVIRONMENTAL ~"NTF . T~ OIS "R

APPROVALS NEEDED FOR THIS PROJECT; FOR EXAMPLE,

SEPTIC TANK PERMITS, SLUDGE APPLICATION PERMITS, :
OR AIR EMISSIONS PERMITS. ... .. ..t iiiiiiiiiiiiiiitenanennnannns H-1

SECTION H, ITEM 3

ATTACH A UNITED STATES GEOLOGICAL SURVEY

(USGS) TOPOGRAPHIC MAP. SHOW THE FOLLOWING

ON THIS MAP: .. i i ittt ittt iienanaaerenanans H-2

SECTION H, ITEM 4

ATTACH WELL LOGS AND WELL I1.D.# WHEN AVAILABLE

FOR ALL WELLS WITHIN 500 FEET AND ANY AVAILABLE

WATER QUALITY DATA. .. ... . i iiiiiiannnn et H-2

SECTION H, ITEM 5
DESCRIBE SOILS ON THE SITE USING INFORMATION
FROM LOCAL SOIL SURVEY REPORTS. .........cciiiiiiiinnnnennnns H-3

SECTION H, ITEM 6
DESCRIBE THE REGIONAL GEOLOGY AND HYDROGEOLOGY
WITHIN ONE MILE OF THE SITE. .......... .00ttt iiiiiiinieennn. H-4

SECTION H, ITEM 7

LIST THE NAMES AND ADDRESSES OF CONTRACTORS

OR CONSULTANTS WHO PROVIDED INFORMATION

AND CITE SOURCES OF INFORMATION BY TITLE

AND AUTHOR. ... ittt et ittt iaeenns H-11

App H-iii



DOE/RL-94-23, ev.0

, 06/94
183-N Backwash Discharge Pond

CONTENTS

FIGURE

H-1 Hanford Soils Map ........ccectteinneeceenanansscnnocnnncsans H-12
H-2 Soils Map for the 183-N Backwash Discharge Pond ................... H-13
H-3 Hanford Geologic Map .........ccciiietennanancecocnnnanncsns H-14
H-4 Legend for Hanford Geologic Map ..............ccoeieiinneennnn. H-15
H-5 Regional Stra jraphic Column ..............c.oceiineinenann.. H-16
H-6 Geology Map for the 183-N Backwash Discharge Pond ................ H-17
H-7 Line of Cross-Section for the I00-N Area .........ccieveenveceacnen. H-18
H-8 Cross-Section forthe 100-N Area . .........cciiiiitenenneeccannans H-19
H-9 Hanford Water Table Map .........c.ttieennnnnnnnanancssscaons H-20

App H-iv




VoUWV HEWN—

2 g

DOE/RL- }-23, Rev. 0
06/94
183-N Backwash Discharge Pond

SECTION H, ITEM 1

Legal Description:

NW 1/4, SE 1/4, Section 28, Township 14N, Range 26E, Benton Cou vy,
Washington.

The 183-N Backwash Discharge Pond has a total area of 1.29 acres.

A specific contract authorizing use of the 183-N Backwash Discharge ond for a
land treatment site does not exist, but the Hanford Site was created by the U.S.
Government to serve as a research and production facility for federal government
nuclear projects. The Hanford Site has been in use since the early 1940’s: d all
disposal facilities, such as the 183-N Backwash Discharge Pond, have been authorized by
the U.S. Government.

SECTION H, ITEM 2

LIST ALL ENVIRONMENTAL CONTROL PERMITS OP oo (Y A]SNEEDED FOR
THIS PR T; FOR EXAMPLE, SEPTIC TANK P 1, SLUVGE

APPLICATION PERMITS, OR AIR EMISSIONS PERMITS.

There are no permits specifically for this project. The following pérmits are
general permits for the Hanford Site:

Hanford Site Radioactive Air Emissions Permit; Number FF-01
Hanford Site Dangerous Waste Permit: Number WA7890008967
e NPDES General Permit: Number WA-R-00-A17F.
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SECTION H, IT™™1 3

ATTACHA UNITE™ STATES GEOLOGICAL SURVEY (USGS) TOPOGRAPHIC MAP,
SHOW THE FOLLOWING ON THIS MAP:

a. Location and name of internal and adjacent streets

b. Surface water drainage systems within 1/4 mile of the site

c. All wells v hin 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 co« ** : water discharge points with waste stream ID numbers
(See Section C.1)

g. Ot activities and * 1d uses within 1/4 mile of the site

Drawing H-13-000088 addresses the above items as applicable. Although this
drawing is not a USGS topographic map, it was derived from the Hanford Site
topographic map datat : 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-13-000088
includes all component substreams prior to discharge. The chemical and product
handling and storage areas are difficult to see on a map of this scale and are shown on
Drawing H-13-000094 in Appendix F.

SECTION H, ITEM 4

ATTACHWELL " 9GS AND WELL 1I.D.# WHEN AVAILABLE FOR ALL WELLS
WITHIN 500 FEE1 AND ANY AVATLABLEWATERQUA ITYDATA,

Drawing H-13-000088 shows all of the wells drilled within a one-mile radius of the
183-N Backwash Discharge Pond. Well numbers beginning with *N’ are preceded by a
199. All other wells are preceded by a 699. Most of the 699 wells have been abandoned
and filled in or were not completed. The abandoned wells were given a different
symbol. There are no existing wells within 500 feet of the 183-N Backwash Discharge
Pond. No well logs are available for the abandoned we :located within 500 feet of the
183-N Backwash Discharge Pond.

H-2
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SECTION H, ITEM §
FROM A IL

. SURVEY REPORTS,

The most recent study of the soil on the Hanford Site was done by . ek (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 igin ‘ng classif ~tons for ““ se sc” ‘ng ““e
Unified Soil Classification System, are also provided in Hajek (1966). The 'l types
mapped on the Hanford Site are shown on Figure H-1. There is no soil data for the
north slope of the Hanford Site. The soils in the vicinity of the 183-N Backwash
Discharge Pond consist of Ephrata stony loam and Ephrata sandy loam. A map
depicting the soils within one mile of the 183-N Backwash Discharge Pond is provided as
Figure H-2.

The Ephrata stony loam is a dark grayish brown, medium-textured soil which
contains boulders up to several feet in diameter. The topography is composed of large
hummocky ridges made up of debris released from the melting of glaciers. Areas
between the hummocks contain many boulders several feet in diameter. The Ephrata
stony loam is underlain by gravelly material which may continue for many feet. The
surface of the Ephrata stony loam is classified as Group SM (silty sand) ! _ (silt) under
the Unified Soil Classification System. The subsoil is to classified a Group ML (silt).
Group ML (silt) is fine-grained soils composed of silts and clays with little or no
plasticity.

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.
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SECTION H, ITE! 6

DESCRIBE THE REGIONAL GEOLOGY AND HYDROGEOLOGY' [THINOP .
MILE OF THE SITE.

KRaGIONAL 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),
WHC (1991a), and WHC (1991c), may be consulted for additional detail. Figure H-3
shows a map depicting the geology of the Hanford Site. Figure H-4 is a legend
explaining Figure H-3.

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 | 1t 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 uvial sediments.
The generalized st igraphy of the Hanford Site is described from the oldest to youngest
formation in the following paragraphs. The regional stratigraphy is de cted on Figure
H-S.

Columbia River Basalt Group and the Ellensburg For: ition

The Columbia River Basalt Group consists of an assemblage of oleiitic,
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 14.5to 17 illion years ago

(WHC 1991a).

The Columbia River Basalt Group is formally divided into 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 Mountai ; Basalt, divided
into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, ilbur Creek, and
Umatilla Members, forms the uppermost basalt unit throughout most of the Pasco Basin.

H-4
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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 1991a). The Elephant Mountain Member has

also been locally eroded in the vicinity of the northeast corner of the 200 East Area
(WHC 1991a). On anticlinal ridges bounding the Pasco Basin, erosion has removed the
Saddle Mountains Basalt, exposing the Wanapum and Grande Ronde basalts

(WHC 1991a).

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 1~ lithologies:
volcaniclastics and siliciclastics. The volcaniclastics consist mainly of primary pyroclastic
air fall deposits and reworked epiclastics derived from volcanic terrains west of the
Columbia Plateau. Siliciclastic strata consist of ¢* “ic, plutonic, and metamorphic
detritus derived from the Rocky Mountain terrains located to the east.

At 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 Sediments

The suprabasalt sedimentary sequence at the Hanford Site is up to a jroximately

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 thicknesses 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 1S |a). The
Ringold Formation pinches out against the anticlinal flanks that bound or are present
within the Pasco Basin, and is largely absent in the northern and northeastern parts of
the 200 ™ st Area and adjacent areas to the north (WHC 1991a, 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

H-5
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have been divided into fluvial gravel, fluvial sand, overbank deposits, lacustrine deposits,
and alluvial fans. ° e lower Ringold contains five separate stratigraphic intervals
dominated by fluvi: 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). A more detailed dis ssion of the Ringold Formation
stratigraphy can be jund in WHC (1991c).

Post-Ringold re-Hanford 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 @ n  the eastern boundary of the 200 West A a. The pre-
Missoula gravels are not found in the site area. The Plio-Pleistocene unit and early
"Palouse” soil are described in detail in PNL (1989) and WHC (1991c). 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. T :se 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.

The Hanford formation is thickest in the vicinity of the 200 Areas where it is up to
350 feet thick (WHC 1992a). The formation was deposited by catacly ic 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 1991a).

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

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 ~‘umulations of Neogene- to Quaternary-a; ° sediments

H-6
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(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 amc¢ 1 of vertical stratigraphic offset associated with these faults varies

(WHC 1991a).

Defi  ition of the 1" * ‘ma Folds occurred under north-south compression and
' 5 conter 1eous with the erupt” 1 of the | 1t flc \ " 'ng
during the eruption of the Columbia River Basalt Group and continued to eniarge
through the Pliocene, into the Pleistocene, and perhaps to the present (WHC 1991a).

The Pasco Basin is a structural depression bounded on the v h by e Saddle
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 extension of the Umtanum Ridge anticline.

The Cold Creek syncline lies between the Umtanum Ridge-Gable Mountain uplift
and the Yakima Ridge uplift, and is an asymmetric and relatively flat-bott« 1ed structure.
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 miles 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 of the Elephant Mountain Member basalt in the vicinity of
the 100-N Area is approximately 520 feet. Overlying the basalt are sediments of the
Ringold Formation, Hanford formation, and Holocene surfical deposits. " e Plio-
Pleistocene unit, early "Palouse” soil, and the Pre-Missoula gravels are absent in the
vicinity of the 100-N Area (WHC 1992b). The following discussion focuses on the
suprabasalt sediments in the vicinity of the 100-N Area. Figure H-6 is a map depicting
the geology within one mile of the 183-N Backwash Discharge Pond. 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.
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Ringold Formation

The Ringold Formation unconformably overlies the Elephant Mountain Member
basalt and is approximately 470 to 480 feet thick in the 100-N Area. Overlying the basalt
are fluvial gravels of unit A which are generally less than 32 feet thick. Unit A thickens
to the west and south, towards the axis of the Wahluke syncline. Unit A is generally
described as a clast-supported granule to cobble gravel with a sandy matrix. Clast
composition varies, h basalt, quartzite, porphyritic volcanics, and greenstone being the
most common. Associated sands are generally quartzo-feldspathic with basalt content
ranging from 5 to 25 percent (WHC 1991d).

The lower mud sequence overlies unit A. The lower mud sequence is
approximately 98 feet thick around 100-N and also thickens towards the axis of the
Wahluke Syncline. e lowern ®seque iscompc 1 of® u~"ne “osits
(WHC 1992b). Plane-laminated to massive clay with thin silt and sand interb °
characterize the lacustrine deposits.

The second gravel-dominated facies, unit B, overlies the lower mud sequence and
is from 65 to 80 feet thick. This unit is much finer grained in the 100-N Area and is
composed predominately of fluvial sands with interbedded gravels. The fluvial sands are
generally quartzo-feldspathic and display cross-bedding and cross-lamii ion

(WHC 1991d).

Overlying unit B is a thick sequence of interbedded overbank deposits composed of
silt and fine-grained silty sand. Pedogenic calcium is present in the overbank deposits
near the top of the sequence (WHC 1991d). The thickness of this sequence is
approximately 131 feet. ,

Unit C overlies the overbank deposits and is composed of sandy fluvial strata. This
unit is less than 32 feet thick around the 100-N Area. The sand is primarily quartzo-
feldspathic in composition (WHC 1991d).

Overlying unit C is a 49- to 98-feet-thick sequence of interbedded overbank
deposits and lacustrine mud facies (WHC 1991d). The overbank depo s consist of
laminated to massive silt, silty fine-grained sand, and paleosols. The lacustrine deposits
consist of plane-laminated to massive clay with silt and sand interbeds. Pedogenic
carbonate can be found near the base of this unit (WHC 1991d).

The uppermost Ringold Formation unit in the 100-N Area is unit E. This unit is a
clast-supported pebl :-cobble gravel in a quartzo-feldspathic sandy ma x. Clast
composition varies, with basalt, quartzite, porphyritic volcanics, and greenstone being the
most common. Unit E ranges in thickness from 49 to 65 feet (WHC 1991d).

H-8
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Hanford Formation

The contact between the underlying Ringold Formation and the Hanford formation
*is irregular in the 100-N Area. The Hanford formation is 32 to 65 feet thick and is
composed primarily of the gravel-dominated facies with some lenticular silty interbeds
(WHC 1992b). The gravel-dominated facies generally consists of coarse-grained basaltic
sand and granule to boulder gravel. These gravels are generally matrix poor and display
an open-framework texture. Gravel clasts ~~3 doi " ated by basalt with minor amounts
of Ringold and Plio-Pleistocene rip-ups, granite, quartzite, and gneiss (WHC 1991d).

uulocene Surficial Deposits

Surfical eolian deposits locally overlie the Hanford formation in the 100-N Area.
These deposits are typically heterogenous and poorly mixed and are primarily derived
from reworked Hanford formation sediments (WHC 1992b). The surfical deposits are
less than 3.2 feet in the 100-N Area.

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
sands and gravels of the Hanford formation and the fluvial/lacustrine sediments of the
Ringold Formation. Confined to semi-confined aquifers of more limited extent also
occur in the suprabasalt sediments of the Pasco Basin. These confined z es 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. ‘
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