WHC-SA-2287-VA

Groundwater Impact
Assessment Plans
for 216-T-1 Ditch,
216-T-4-2 Ditch, and
216-B-3 Pond

riebwed. .. the US.L | 1 tofEr gy
Office of Environmental Restoration
and Waste Management

Westinghouse
Hanford Company Richland, Washington

Hanford Operations and Engineering Contractor for the
U.S. Department of Energy under Contract DE-AC06-87RL 10930

Copynghl Llcanss By acceplance lh s article, the publisher as d ecipent acknowledges the U.S. Government's night to
o, royaity-free licen: and to any copyright cove gh paper.

Approved for Public Release






T

Groundwater Impact
Assessment Plans
for 216-T-1 Ditch,
216-T-4-2 Nitch, and
216-B-3 Pond

D. K. Tyler

D. J. Alexander
S.D. Evelo

S. P. Reidel

K. M. Singleton
S. J. Trent

Date Published
January 1994

To be presented at’

TPA Meeting to Present Groundwater
Impact Assessment Plans

Richland, Washington

February 22, 1994

P._pared forthe U Departn 1t of Energy
Office of Environmental Restoration
and Waste Management

Westinghouse 5 5 pox 1970

Hanford Company Richiand, Washington 99352
Hanford Operations and Engineering Contractor for the
U.S. Department of Energy under Contract DE-AC06-87RL10930

WHC-SA-2287-VA

Copyright License By acceptance of this article, the publisher and/or recipient acknowledges the U.S. Government's right to

retain a nonexclusive, royalty-free license in and to any copyright cavering this paper.

Approved for Public Release









THIS PAGE INTENTIONALLY
LEFT BLANK









Milestone N°-17-00A

Complete Liquid Effluent Treatment Facilities/Upgrades
for All Phase " Streams

Milestone M-17-00B

Complete Imp 'mentation of "Best Available

Trei 'ment Tec_nology/All Known, Available, and
Reasonable I :thods of Prevention, Control, and
Treatment” (L.A\T/AKART) for All Phase Il Liquid Effluent
Streams at the Hanford Site |

H9212025. 5






Relev: nt ° PA Nilestones

M-17-00A and -00B
Liquid Effluent Series of Milestones

* M- 7-13 Groundwater 1 Hact assessment
methodology ¢ 1d impleme 1tation s¢ 1edule;
Completed October 1991

- M-17-13A  Groundwater impact assessment
implementation schedule 30 days after
methodology approval; completed on time;
Currently implementing schedule

H9212025.9
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Oi"er Relever t TPA Milestones
Future Discharge of 200 Areas Liquid Effluents

- M-17-08 Initiate full-scale hot ¢ >eratiol s for "200 Area
Liq iid Effluent Treatment Disposal Facility"
(Project W-049H)
June 1995

* M-17-14 Initiate full-scale hot operations for "242-A
| Evaporator/PUREX Plant Con¢ >nsate
Tre at 1ent Facility” with permittec discharge
of treated efflue 1t to sc | column
(Prc ect C-018H)
June 1995

H9312033.37
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Groundw: ter Impact Assessment
Nethodo.ogy

Effluent Discharged to 13 Receiving Sites After June 1992

Objectives - Determine for Each Receiving Site:

» Local impacts to groundwater system
(contaminant and hydrologic)

- Extent of ¢« itaminati n in vadose zone
« Contami iant breakthrough to groundwater
* ncremel ;@ impacts from continued use

« Adequacy « ' monitoring system

H9212025.18












Groundwater Impact Assessment
Viethodolo¢ y (cont.)

Stage 2. Impact Assessment of Receiving Sites

General Tasks:

» Task 5 - Perform data ¢ »..ection activities
- ac.ord 1g to category and mpact assessment plan

« Task 6 - Ana._yze and interpret da 2a to refine conceptual
mode

H9212025.22
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Assessme 1t Plar s

Objectives:

» Overv :w site-specific information
 Define tecl 1 al issues
 Refine scope of | 'oposed work

- Ensure consistency o proposeu impact analysis techniques
with ¢ 'oun water impact : ;sessment methodology

« Ensure approach is technically ¢ edible and meets
expectations f EPA and Ecology

- Facilitate expedient and effective execution of work

H9212025.4
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Assess r: 1t Plans (cont.)

General C ntent

e Infori n sufficient to detail the sc¢ )e of work
for in ent 1g ass~ssn :nt activities

- Same to| s are fully developed in the impact
assessmciit repc 1t

H9212025.26
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Assess . nen ' Plans (con’.)

General Content

* Preliminary Conceptual Model - A Working Hypothesis
- Hydro¢ 0logic fri nework
- Ground' ater movement and effluent recharge

- Geoch ical and hydraulic factors affecting
contan ant tr: 1sport

H9304012. ¢
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Outline
Groundwat ‘ Iripact Assessment Plan 2 6-T-1

 Receiving Site Func "on and History
- Effluer ©: C 1racteristics and Constituents of Interest
- Adjacent Facilities
* Preliminar, Conceptual Model
 Technical ssues and Data Needs Summary
- Data Col 2 tion 2lan
- Hi¢ li¢ :key elements

H9312034. 2
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Receiving Site Function and History (cont.)

« "Plantistt primary ¢ >conté nination facility for
the Hanford Site

- T Plant co ; sts of two prir :ipal buildings, 221-T
and 2706-

- -ff uents'fn n 221-T Building iead-end activitiés
flow to 216- 1 Ditch. Ditch does not receive 2706-T
Building efl ent

H9312034. 4






Receivil g Site Fu 1ction and History

(cont.)

- Head-er .. Pr cess History

-194¢ 1.5°
- 1956-1_6¢
- 1964-196.
- 1972-1976
- 1976-19€3
- 1985-19¢

- No tests ¢

Process spent fuel

In¢ :tive

Containment system test facility (PNL)
Vacuum fractionator (ARHCO)

Liquid metal reactor safety tests (WHC)

Lightwater reactor tests and fusion
program (WHC)

1ce 1990

H9312034. 6
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Receivi j Site Function and History
(cont.)

e Future use of ¢ tch

- No ne\ discharges are planned for
2' 6~ -1 Ditch

- Disco inue use of 216-T-1 Ditch by
« Une 395

H9312034. 8






- Past chemic: usa¢ 2 in Hanford Bismuth Phosphate

Process (co 1it.)

Hanford Techi @ Exchange Program Process Chemistry at Hanford,

September 15 393

GYIENT
SRR il

C' emical Usage, mass/mass U
H,), 0.014
(N 1,),SiF, 0.116
FeSO, - (NH, SO, «6H,0 0.210
La(:.0,), - 2} I,NO, - 2H,0 0.0112
H ,0,-2H0 0.0041
HF 0.0052
COH 0.122
KMnO, 0.0087
( IH,),SO, 0.0005
(N 1,),S0, 0.0001
ZrO(NO,), 0.0015
For Waste I . ralization
NaOH 2.95
Na,CO, 1.94

H9312034. 10
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Effluent C raracte istics (cont.)

 Chemical cor stituents detected in' 'astewater

Acetone Dichloromethane  Silicon

A uminum Fluoride Sodium

Ammo iia Iron Strontium

Barium Lead Sulfate

Boron Magnesi m Trichloromethane
‘Cadmium Manganese Iranium

Calcium N >rcury Zinc

Chloride Nickel 2 Chloronapthalene
Chron um Nitrate

Copper Potassium

H9312034.14












Neat yy Fac | ties
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Facility Years f Service Description Vi 1me Received
Uranium Burial Inac e Unirradiated uranium waste is Unknown
Trench buried in a trench
216-T-35 1967 to 1968 Received 300 Area lab atory 5.27E + 6L
Crib Inactive waste from the 340 Building
216-T-33 19 Received decontamination waste 1.9E + 6L
Crib Inac 2 from 27 -T Bu iding
216-T-9, 10, 1951 to 1954 Received heavy equ 'ment and Unknown

and 11 Trench

Inactive

vehicle decontamination waste

H9312034.18
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Preliminar, Conceptual \iodel
Hydrogeolo¢ c Framework
- Vadose z0 e

- Approxi 1z ely 200 feet thick

- Hi nford ‘mation
- coarse -avel, tF oughout area
-finese¢ , ocally present

- Early Pi 0 ise Soil/P o-Pleistocene unit, carbonate
rich silt a d sand layers

- Upper Ri jold Sands
- Ringold G avels

H9312034.20
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Preliminary Conceptual Model (cont.)
Hydrogeo.>gic Framework

- Vadose zone cc 1it.)
- Ditch sedime 1t ines - impede downward flow of water

- Upper coarse sediment - Hanford formation -
highly transn ssive

- Lower fine se hiasord formation - anisotropic
- Early PaloL je So /Plio-Pleistocene unit

- less pen ‘able
- anisotro| >

Ril gold Form: :ion - wate ' table

H9312034. 21












Explanation Fage for
Previous Table

_ . Z (f,,
ravel Time =
Ve (ft/c ay) N
where:
Z = vadose zone t ickness, ft

estimated conti ninant
velocity, w iich s

()

and water veloc ty s:

Q (gal/day

L (ft)y xW

To convert Vw (gal/day/ft?)

to Vw (ft/day):

Vw (ft/day) = [0. 3 x (gal/de.,/ft?)]

Ve =

Vw =

Q (gal/day)
%
—W— —
|
Z
200 ft
where: W = width (ft)
L = length (ft)

v = water table

The following equation is an
¢ )proximation of K (retardation

factor) for Hanford Site soils.

/Vw>
\ Vc

Rf ~ (1 + 5Kd) =
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Jata Nee('s Summary

- Hydrogec o¢ ¢ Needs

- Investigate cc 1tamination - soil, p¢ 'ched water,
groundwa 2r

- Better de 1eate geolo¢ ¢ and hydrogeologic units
- Determine soil properties - no site specific data
- Determine :stimate aquifer properties

H9312034.25
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Sched ile¢

« Assessn 2t | Plan Presentation - 1/94
* Field Activ - es/Data Collection/Analysis - 3/94 - 8/94
- GIA Report - 2/95

H9312034.27
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Site Map for 216-T-4-2 Ditch
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Segment of
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/'

Generalized Direction of
Groundwater Flow
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Receiving Site Fui ction and History (cont.)

« Ori¢ nal ditc | was labeled 216-T-4-ID Ditch

- L¢ :ated nol 1 and parallel to ‘ 1e original 216-T-4-ID
L tc'

e First 50 fe¢e f the old 216-T-4-ID Ditch is in
commc 1w th the 216-T-4-2 Ditch

« 216-T-4-2 D | was dug in 1972 when 216-T-4-ID
Ditch hac be ome contaminated to a maximum level

of 20,000 ¢ : |

H9312033. 4












Effluent Ct aracteristics and Constituents

of | 1terest (coi t.)
Group 1 - Direct Discharge to 21 5-T-4-2 Jitch

- 221-T Buil. g spent fuel storage secondary cooling
system we

- 221-T Bui.. 1g steam condensate
« 271-T Builc 1g steam condensate
- 271-T Build 1g compressor cooling water

« .iq | 1to the loor drain in 2715 -T Building
(old paint sl op, drain is shut off now)

H9312033.10
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E“fluent CI a acteristics and Coi stituents of
Interest (cc 1t.)
Group 3 - Col ution Routed to 207-" Retention Basin

« Frc n 1944 to 1976 bas n received process or evaporator
cooling wat¢ ‘1 om 221-T, 224-T and 242-T Buildings

- Since 1976 bas 1rece ves steam cc \densate from
221-TA Buildi | and steam condensate coo ng water
from 224-T Bl ling

H9312033.12












Effluel t . ol | ne and Flow Regime

Potenti: for

the Uncont « 1 Aquifer

1st Migration of Liquid Discl arges to

Waste Range of Liquid Effluent Potential
Management Soil Column Volume Migration to
Unit Pore Received in Unconfined
Volumes (m?) (m3) Aquifer
216- -4A 4,556 to 42,500,000 Yes
Pon 13,668

Refe¢ ence: DOE/F -91-61 Rev. 0, "'T Plant Source Aggregate Area Management

Study Report”

H9312033. 14
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Chen "ca s 2 tentially .ntroduced into the
Efi_.uent - E 1sed o1 Process Knowledge and
Facility Inve a" >ry (cc 1it.)

Chemical Usage i | Hanford Bismuth Phosphate Process
Hanford Technical Exch 1ge Program Process Chemistry at Hanford, September 15,1993

Chemical Usage, mass/mass_J
H,O, 0.014
(NH,),€ F, 0.116
FeSO, - (NH,),SO, « 6H,0 0.210
-a(NO,), - 2NH, 10, - 2H,0 0.0112
H,C,0, - 2H,0 0.0041
HF 0.0052
KOH 0.122
KMnO, 0.0087
(NH,),SO, - 0.0005
(NH,),SO, 0.0( )1

ZrO(NO,), 0.0015

H9312033.16
























Constit 1ents of | 1iterest

Soil Groundwater/perched
Sodium Cet um-127 IC * Metals
Lithium Strontium-90 Anions
Barium Plutonium-239/240 VOA's
Calcium Uraniu Gross Alpha
Lead Cobalt-60 Gross Beta
Zinc Mercury 1 tU's
Chrom m Cadmium Cobalt-60
Cesium Phosphate Uranium (¢ 1emical)
Stronl 1m Bismuth A i ity
Cerium TDS
Lantha u Mercury

H9312033.24












Generalized Stratigraphy and
Hydrology Beneath Southern
End of 216-T-4-2 Ditch

Unit Stratigraphy Geohydrology
700 —
upper Upen-framework Few, if any, perching
Hanford coarse gravel-dominated facies | horizons
fm (40-50f) 1 _ __ _ — — — = —
. : PR Perched water probable
_ fine Sand facies with intercalated : !
600 silts, clastic dikes probable d'kis may act as
_ (40 - 50 ft) | Pathways
Plio-Pleistocene 4 Perched we*~~ possible
interbedded, carb-rich silt, sand, - Perched water unlikely
— gravel (15 - 20 ft) g = = = = = = =
£ 500 upper Interbedded silt & sand (20 ft) | Perched water may be
] ] present on some fine and
3 E Variably cemented cemented zones
= fluvial gravel facies 7
2 with minor intercalated Water Table
® silts and sands
3 Ringold (250 - 270 1) Semi-confined conditions
< 400 —{ Formation possible beneath fine and
g cemented zones
'ﬁ
>
9
i
300 — LM* Paleosols & lacustrine deposits ' Partially confining zone for
(10-15 ft) strata below
\{ — — e o e e e
A  Variably ‘'mented fluvial _ avel Semi-confined conditions
f es with minor intercalated silt & | possible
200 — sand (70 - 80 ft)
Elephant Basalt . Top of basalt confined
Mountain aquifer systems
Member
100 —

* Unit LM may pinch out beneath vicinity of T-4-2 Ditch
H9312025.12
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North to South Geologic Cross-section through
Area of 216-T-4-2 Ditch

N S
: 216-T-4-2 Situated Less
Than 200 ft to the East

?__.
Ve l B
Basalt 0 500 Feet | Basalt
Ly v |
VE =5X
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Preliminary Conceptual Model (cont.)
Contaminant Pathways

* Potential contaminants include mixed fission
products and chemicals

 Possible continued vertical migration of
contaminants beneath first 50 feet of ditch

« Infiltration rate may be 4 gal/day/ft? or higher near
inlet

- Thick (50 ft) of open framework gravel and sands
have limited contaminant retention

H9312033.28



Preliminary Conceptual Model (cont.)
Contaminant Pathways |

- Finer sediments underlying the sands and open
framework gravels are the most likely zones of
accumulation of contaminants

« Favorable sorption conditions in finer sediments

- Localized zone of perched water may exist in
Plio-Pleistocene near inlet; may be displaced to the south
(see top of formation maps, Appendix)

- Long term use and low retention capacity of upper soil
“column suggests possible contaminant accumulation in
the Plio-Pleistocene

 Contribution to groundwater contamination unknown
due to lack of monitoring wells

H9312033.29



Estimated Contaminant Travel Time Through Vadose
Zone versus Infiltration Rate and Kd, 200 West Area

1,000

w

(3]

“>’. 100

3 Hanford Soil

g Kd Values

§ Low Salt High Salt

= Pu 25 50

> Am 200 100

- u 1 1

E Fe 50 10

- Mn 50 10

E) 10 Sr 25 10

® Cs 50 10

= Pb 30 10
As 0 0

Rf = 145Kd

Assumptions: 1) Vadose zone thickness: 200 ft
2) Uniform soil properties and Kds
3) No allowance for lateral spreading

lI[lIll 1 IIllIIll I | I I |

1 10 100 1,000 |
Kd ] H9312025.19




Explanation Page for
Previous Table

. Z (fY)
Travel Time =
Vc (ft/day)
where: |
Z vadose zone thickness, ft

estimated contaminant
velocity, which is

()
Rf
and water velocity is:
Q (gal/day)
Vw =
L (ft) x W (ft)
To convert Vw (gal/day/ft?)
to Vw (ft/day):

Ve

I ETOT 2
g%iﬁé@?9gj&ﬁ

200 ft

where: W = width (ft)
L = length (ft)
v = water table

The following equation is an
approximation of Rf (retardation

factor) for Hanford Site soils.
Vw >
Ve

Rf ~ (1 + 5Kd) = (

- Vw (ft/day) = [0.13 x (gal/day/ft?)]



Technical Issues

* Determine the fate of known contaminants released
to the 216-T-4-2 Ditch

« Establish the association between contaminants in
the subsurface and 216-T-4-2 Ditch

 Lack of Site Specific Data

- Soil properties (e.g., particle size, permeability,
moisture content, etc.)

- Essentially no chemistry/rad data
for soils and groundwater beneath ditch

H9312033.30



Data Needs Summary

« Effluent Data Needs
- Hydrogeologic Needs

- Investigate contamination - soil, peréhed water,
groundwater

- Better delineate geologic and hydrogeologic units
- Determine soil properties - no site specific data
- Determine/estimate a'quifer properties

H9312033.31
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Data Collection Plan

* Phase | - Data Compilation - existing data
+ Phase Il - Field Investigation

- Vadose

- Test pit excavations
- Borehole tests

* Phase Il - Data interpretation and report
preparation

H9312033.32



Data Collection Plan (cont.)
Vadose Investigation

* Three test pit excavations - backhoe

- Purpose: vertical and lateral extent of contamination

beneath the ditch
- Sample schedule
- Rad isotopes 2, 4', 6', 10"

- Gamma energy scan
- Total alpha and beta

- Chemical constituents of interest 2', 6', 10’

H9312033.33



Data Collection Plan (cont.)

- Propose one new boring to water table

- Immediately east of ditch (downgradient)
 Purpose of new boring

- Test for extent of contamination

- Test for zones of perched water

H9312033.34
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Tentative Schedule of Field Activities

- Existing Data Search - ongoing
- Borehole Drilling/Construction - March/May
- Test Pit Excavations - March/April

H9312033.35
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Schedule

 Milestones

17-13 Groundwater Impact Assessment Plan -
Jan. 1994

- 17-13A Groundwater Impact Assessment Report -
Feb 1995

H9312033.36
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Boreholes Used in Construction of Subsurface Maps

— W7-9_,. -, w7-3 A~ W6-8— W67 A A~
& LAY = — » . * o — - -
w7-12 W7-11 wW7-8 W6-12 wW6-11 W6-6 W6-5
Q
=
[ =
>
W6-10 E
5
[+}]
wW7-4fe m
11-31
: 216-T-1
° .
45-78 . Q/w>11-16
wW10-19 \
wii- Y
'y
- o,
0o
221-T
oW11-2 W1i-3e
e ~— Dwﬁ-E( L
W10-14 "y 16-13 eWii-26 3
m] 2 °
= - W11-6 *
o
'Y O 3 N-
fFWis2 | W15-3 A —Wi14-3 9) e——
e Wi1441 =)
- W14-12 o
— Ii
0 300 Meters

L 1 1 ]

H9312025.2



Top of Hanford Formation, Fine Unit
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Top of Early Palouse/Plio-Pleistocene Interval
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Top of Ringold Formation, Upper Unit
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Top of Ringold Formation Lower Mud Unit
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Top of Basalt
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Outline

Groundwater Impact Assessment Plan for the
216-B-3 Pond System

 Receiving Site Description and History

« Regulatory Strategy

- Effluent Characteristics and Constituents of Interest
- Adjacent Facilities |

« Groundwater Quality

« Preliminary Conceptual Model

« Hydraulic Impacts and Assessment Approach
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Receiving Site Description and History

- 216-B-3 Pond System i operational from 1945 to present
« 216-B-3 Pond System composed of several receiving

units:

Unit Period ot Service Function Size/Dimensions
216-B-3 1945 to Primary waste water disposal site 35 acres
Main Pond present for 200 East Area streams
216-B-3A 1983 to Overtlow pond for the 216-B-3 Main Pond 11 acres
Expansion Pond present
216-B-3B 1984 to Overtlow pond for the 216-B-3A 11 acres
Expansion Pond 1985 Expansion Pond
216-B-3C 1985 to Overtlow pond for the 216- B-3A 41 acres
Expansion Pond present Expansion Pond
216-B-3-3 Ditch 1970 to Primary waste water sluice for 200 East 3,700 ft. long

present Area streams disposed to the 216-B-3 30 ft. wide
Main Pond 410 8 ft. deep

H9401023.3



“Receiving Site Description and History (cont.)

« Waste Stream Description

Waste Water Source

Effluent Stream Type

Dates of Activity

Currently Active

B Plant Process cooling water 4/45 to present X
’ Steam condensate 4/45 to 9/67
Chemical sewer 4/45 to 5/70; 2/92 to present X
WESF 1974 to 1978
284-E Powerhouse Liquid effluent 4/45 to present X
283-E Water Treatment Facility | Filter backwash 4/45 to present X
242-B Evaporator Cooling water 12/51 to 10/54
244-CR Vault Cooling water 3/52 to late 1983
PUREX Piant Chemical sewer 11/55 to present X
Acid fractionator condensate 2/58 to 9/86
Process cooling water 11/55 to 6/92
244-BXR Vault Cooling water 7/52 to 7/57
241-BY Tank Farm ITS Unit 1 cooling water 1/65to 7/73
ITS Unit 2 cooling water 2/68 to 7/73
244-AR Vault Liquid eftluent 1/69 to present X
241-A Aging Waste Cooling water 1/71 to present X
Ventilation System Complex
242-A Evaporator Cooling water 3/77 to present X
3/77 to present X

H9401023. 4



Flow Routes to B Pond

To Gable Mountain Pond
216-A-25 (Decommissioned)

A

200 East Area
Perimeter Fence
241-BY R
Tank Farm -N- Capped and Abandoned
(Inactive) ¥
.%:? ' To 216-E-28 Contingency Pond
i > >
SN A
¥ B Plant 1
&%ﬁ Diversion .
R 322:{,?5 Box _—=-T Metal Valve Building
— (B Plant Wg?ec:'hl?i%e Diversion Valve
= Cooling Water) (inactive) — To B Pond
| ' 216-B-3-3
241-A Ditch || k2 wmater
Aging Waste ,/.
Ventilation .
System
Complex )

. Cooling Water ]
283E Water —¢ Line(CWL) (21:1?:r\i-nz|g piteh
Treatment 1 Stabilized)

Facility 244-AR
Vault
284E Power 242.A / =19 207-A Basins
Hous:’e Evaporator . S
. r— CSL and CWL Diversion
Chemical Sewer —7 <7 - Ve i
Line (CSL) 'y to 216-A-42 Diversion Basin
- 216-A-42
PUREX T # Diversion Basin
L - ' p» 10 216-A-37-2 and
- / 216-A-30 Cribs

Steam Condensate
Discharge (SCD) Line (Not to Scale)
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‘Regulatory Strategy

« 216-B-3 Pond System currently regulated under the
RCRA program

- RCRA groundwater monitoring (assessment-level)

- RCRA clean closure of 216-B-3A, -3B, and -3C
expansion ponds

« Also addressed under 200 East AAMS Groundwater
Operable Units

- 200-BP-5
- 200-PO-5

- Main pond and 216-B-3-3 Ditch addressed under
- CERCLA (200-BP-11 Operable Unit)
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Effluent Characteristics and Constituents
of Interest

- Effluents originate primarily from B Plant and PUREX:

- Atmospheric condensate
- Steam condensate

- Cooling water

- Chemical sewers

« Cumulative liquid effluent disposed to 216-B-3 Pond
System greater than 2.5 x 10" gallons

. Chemlcal sewers primary source of nonradlologlcal
contamination (past practice)

- Cooling water and condensate streams typically not
contaminated

H9401023. ¢



216-B-3 Pond System Discharge History

Discharge by Year (gallons)

3.00E+10
2.5‘0E+10
2.00E+10
1.50E+10
1.00E+10
5.00E+09

0.00E+00

3.00E+11

2.50E+11

2.00E+11

1.50E+11

1.00E+11

5.00E+10

0.00E+00

H9401023.20

Cumulative Discharge (gallons)



Nonradiological Constituents

Known

Potential

Aluminum nitrate nonahydrate
Ammonium fluoride
Ammonium hitrate
Cadmium nitrate

Ferrous sulfamate
Hydrazine
Hydroxylamine nitrate
Nitric acid

Potassium permanganate
Potassium hydroxide
Sodium carbonate
Sodium nitrate

Sodium hydroxide
Sodium nitrite

Suifamic acid

Sulfuric acid

Acetic acid

Acetone

Aluminum

Aluminum nitrate (mono basic)

Ammonia

Ammonium carbonate

Ammonium sulfite

Ammonium silicofluoride

Boric acid

Calcium chloride

Ceric nitrate

Cesium chloride

Chromate

Citric acid

Dibutyl butyl phosphonate -

DOW Anti-Foam B* (silicon emulsion)

Di(2-ethylhexyl)phosphoric acid

Ethylenediaminetetraacetic acid

Ferric nitrate

Ferrous sulfate

Formaldehyde

Hydrochloric acid

Hydrogen fluoride

Hydrogen peroxide

Hydroxyacetic acid

Hydroxyethyl
ethylenediaminetetraacetic acid

Hyflo-super-cel* (contains silica)

Kerosene

Lanthanum nitrate

Lanthanum-neodymium nitrate

Lead nitrate

Mercuric nitrate
Nickel ferrocyanide
Nickel nitrate
Periodic acid
Phosphoric acid
Potassium fluoride
Oxalic acid
Phosphotungstic acid
Shell E-2342*
(Naphthalene/paraffins)
Silver Nitrate
Sodium bisulfate
Tartaric acid
Tributyl phosphate
Sodium acetate
Sodium bismuthate
Sodium dichromate
Sodium ferrocyanide
Sodium persulfate
Sodium gluconate
Sodium fluoride
Sodium thiosulfate
Soltrol-170* (paraffins)
Sugar
Tri-n-dodecylamine
Trichloroethane
Trisodium nitrilo triacetate
Strontium fluoride
Tetrasodium
ethylenediaminetetraacetic acid
Trisodium hydroxyethylenthylene-
diaminetriacetic acid
Zirconyl nitrate
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Decayed (through 1987)
Radionuclide Inventory

Radionuclide Inventory (curies)
Total alpha <1.6x10°
Total beta . < 3.93 x 102
Tritium 8.29 x 102
Ruthenium-106 . <1.34 x 104
Promethium-147 <1.03
Plutonium-239 <5.52 x10"
Strontium-90 1.03 x 102
Cesium-137 9.49 x 100
Uranium < 2.07
Americium-241 < 3.52

H9401023. 8



Adjacent Facilities

* No active waste water disposal facilities
within 2500 feet of the 216-B-3 Pond System

- 216-A-29 Ditch located to the southwest; interim
stabilized (backfilled) in 1991

- TEDB (WOA49H) site to the east; currently not active
- Grout facility to the west; no liquid discharges

H9401023. 9



Groundwater Quality

216-B-3 Pond System RCRA Groundwater Monitoring Network

Well Aquifer I’sr::L?ellr:‘c:gy LVZ:teeI; Sta‘rfiv:elllrds Ngw:rrks
. Top of unconfined SA M RCRA 2101-M
Top of unconfined SA M RCRA LLWMA-2
699-40-3692 | Top of confined Q M RCRA W-049H
699-40-3989 [ Top of semiconfined Q M RCRA -
699-40-40A91 | Lower semiconfined Q M RCRA --
699-40-40B91 | Top of semiconfined Q M RCRA --
699-41-3592 | Top of confined Q M RCRA W-049H
699-41-408% | Top of semiconfined Q M RCRA --
699-41-4292 | Top of unconfined Q M RCRA --
699-42-3792 | Top of confined Q M RCRA W-049H
699-42-39A91 | Top of semiconfined Q M RCRA --
699-42-39B91 | Lower semiconfined Q "M RCRA --
699-42-40A81 | Top of semiconfined SA M PRE .-
699-42-4191 Top of unconfined Q M RCRA --
699-42-42B88 | Top of unconfined SA M RCRA --
699-43-4091 | Top of unconfined Q M RCRA .-
699-43-41E89 | Top of semiconfined Q M RCRA --
699-43-41F89 | Lower semiconfined Q M RCRA --
699-43-41G91 | Top of lower semiconfined Q M RCRA --
699-43-42J88 | Lower confined SA M RCRA --
699-43-4388 | Top of unconfined Q M RCRA A-29
699-43-4589 | Top of uncontined Q M RCRA A-29
699-44-39B92 | Top of semiconfined Q M RCRA --
699-44-4288 | Top of unconfined SA M RCRA --
699-44-43B89 | Top of unconfined Q M RCRA --
Notes: Shading denotes M = Frequency on a monthly basis.

upgradient wells. PRE = Well was constructed before RCRA-specified standards.

Superscript following Q = Frequency on a quarterly basis.

well number denotes the RCRA = Well is constructed to RCRA-specified standards.

year of Installatlor_i. SA = Frequency on a semiannual basis.
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Groundwater Quality
1993 RCRA Groundwater Monitoring Results:

« Several constituents observed above critical means or
MCLs

TOX Unknown; in assessment monitoring
Chromium (630 ppb) Related to well construction

Iron (64,000 ppb; 4,600 ppb) - Under investigation

Magnesium (1,900 ppb; 390 ppb) Under investigation

Coliform (200) Under investigation (three wells)
Nitrate (61,000 ppb) | Under investigation (one well)
Tritium (1.69 x 10° pCi/L) Past practice disposal activities
tris-2-chloroethyl phosphate Unknown; (five wells)

(25 ppb) |

pH (6.10 to 8.78) Within critical range

H9401023.17



Preliminary Conceptual Model
Hydrogeologic Framework

+ Stratigraphic units of significance:
1) Elephant Mountain Member
2) Rattlesnake Ridge Interbed

3) Ringold Formation including fluvial gravel
unit A and the lower mud sequence

4) Hanford formation

H9401023.10
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Preliminary Conceptual Model (cont.)
Hydrogeologic Framework

 Hydrostratigraphic units of significance:

1) Vadose Zone --
124 to 160 ft. thickness

Hanford formation

Perched water zones present

2) Uppermost Aquifer --
Hanford formation, Ringold Formation

Elephant Mountain Member

"Unconfined to northwest grading to confined
to semi-confined beneath the lower mud
sequence to the east and southeast”

3) Basalt Aquifer System --
Interflow zone between Basalt of Ward Gap and

Basalt of Elephant Mountain
Rattlesnake Ridge Aquifer

' H9401023.11



Column from NW Corner of B Pond Area

Groundwater Hydrogeologic

Lithology Stratigraphy Conditions Ux“s 9 g
Interstratified Gravel, < ~
Sand, and Minor Slit Upper Gravel
Interstratified Sand and Slit | Sequence
with Local Gravel Horlzons

Sandy

Sequence

Hantord

Interstratitied Gravel and Formation ~ Vadose Zone
Sand with Local Slit and/or )
Clay Horizons Lower Gravel

Sequence

7

Paleosol and Laustrine Lower Mud Sequence - Potential Confining Layer
Sllts (Discontinuous) Ringold <7
Gravel with Intercalated Unit A Gravels Formation Locally Contined/
Sand and Slit {Discontinuous) J Unconfined Aquifer

Elephant Mountain

- Basalt Member, Saddle
Mountains Basalt Confining Layer
%] (Columbia River

Tutfaceous Sandstone, e Basalt Group)
Siltstone, an;l Arkosic Ry Rattlesnake Ridge Confined Aquifer
Sands‘o“e, with Local Clay Inlerbed, Ellensburg . :

Formation Contfining Layer

Pomona Mountain Member
Saddle Mountains Basalt
{Columbia River Basalt Group)

Basait
Sand
Silt/Clay

Gravel

H9310001.2

V  Groundwater Tdble

- %7  Potentlal Perching Layers (localized, potential perched
" groundwater may also be associated with tine-grained
sediments of Hanford tormation and Upper Ringold Unit)

Lithology, stratigraphy, and groundwater conditions
based on data from Lindsey et al. (1991), and Delaney
et al. (1991).



Column from E)SE Corner of B Pond Aréa

Groundwater Hydrogeologic
Lithology Stratigraphy Conditions Ulyms
N
Interstratified Sand Sandy Sequence W
and SIit with Gravel
Horizons
Hanford
~ Formation
Interstratified Gravel Lower Gravel . (Quaternary) ~ Vadose Zone
and Sand with Local Sequence
Siit and/or Clay
Horizons
e 7 < A Primary Perching Horizon
5 Paleosol and Laustrine Lower Mud
;:3 Siits ] Sequence Potential Confining Layer
B
= Ringold
?;:—i"; - Formation
S Unit A (Tertiary) X
e Gravel with Intercalated \ Lacally Confined/
£ Sand and Silt Gravels Semi-Confined Aquifer
) )
Elephant Mountain
Basalt Member, Saddle
Mountains Basalt ~ Confining Layer
(Columbia River .
Tutfaceous Sandstone, Basalt Group)
Siltstone, and Arkosic w5/~ = = Rattlesnake Ridge Confined Aquiter
Sandstone, with Local Clay & A Interbed, Ellensburg
s :\ Formation Confining Layer
Basalt e =" Pomona Mountain Member
Saddle Mountains Basalt
(Columbia River Basalt Group)

H9310001.1

Basalt V ' Groundwater Table

Sand *.”  Potential Perching Layers (localized, potentlial perched
groundwater may ailso be assoclated with fine-grained

SIIVClay sediments of Hanford formation)

Lithology, stratigraphy, and groundwater conditions
Gravel based on data from Lindsey et al. (1991), and Delaney
et al. (1991).
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Preliminary Conceptual Model (cont.)
Factors Affecting Contaminant Transport

- Vadose zone beneath the 216-B-3 Pond System is initial
receiving medium

- Hydraulic characteristics of the vadose zone
- Reactivity of contaminants with the vadose zonhe
- Contlnued hydraulic driving force

Dralnage of effluent into the uppermost aquifer beneath
the 216-B-3 Pond System

- Non-sorbmg contaminants
- Increase/decreases in effluents discharges
- Continued long-term drainage
- Mobilization of contaminants in the vadose zone

H9401023.13



Preliminary Conceptual Model (cont.)
Groundwater Movement and Recharge

- Extensive groundwater mound beneath 216-B-3 Pond
System - vertical and horizontal hydraulic gradients

- Groundwater mound impacts flow direction and
gradients throughout eastern portion of 200 East Area

- Mound will dissipate as discharges are terminated.

~ « Interaction of groundwater mound and the TEDB facility
recharge has been modeled.

H9401023.12
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Hydraulic Impacts and Assessment
Approach -

- Hydraulic impact of the 216-B-3 Pond System on the
uppermost aquifer and contaminant plume migration is
of primary concern

- Assessment methodology will focus on evaluation of
future hydraulic impacts and interactions

- Predict groundwater flow direction and velocity
- Effects on plume migration
- Hydraulic interaction with TEBD facility

 Current effort to develop site-wide numerical
groundwater flow model will permit evaluation

- Modeling performed for the TEBD facility

provides starting point
- Geohydrologic data specific to the 216-B-3 Pond
System are available to construct model subregion

H9401023.14




W-049H Project Modeling
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Hydraulic Impacts and Assessment
Approach:(cont.)

« Site-wide model developed usivng VAM3DCG code

- Three-dimensional finite element code
- Flow and transport modeling under variable
saturation conditions |
- Simulate groundwater flow system for entire
Hanford Site
- Includes both natural and artificial sources of recharge
- Capability to assess contaminant plume migration
and hydraulic |mpacts

» Use of site-wide groundwater model for impact assessment

- Boundary conditions set
- Domain for sub-region established
- Predict hydraulic and contaminant plume impacts:

- Changes in groundwater flow directions and velocities
- Changes in plume configuration and migration

H9401023.15
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Hydraulic Impacts and Assessment
Approach (cont.) | |
« Current status of site-wide groundwater model
- Domain and boundary conditions established
- Material properties assigned to grid nodes

- Calibration to stéady-state conditions being
performed

- Flow model to be completed by Spring of 1994
- Transport model to be completed by Fall of 1994

H9401023.16
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