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1.0 INTRODUCTION 

The 200-CW-1 Operable Unit (OU) is located near the center of e Hanford Site in south
central Washington State. This OU consists of28 waste sites, inciuding 26 Resource 

I 
Conservation and Recovery Act of 1976 (RCRA) past-practice (Rf P) sites and two RCRA 
treatment, storage, and disposal (TSD) sites in a single RCRA TSD unit. These sites, mostly 
trenches and ponds, received predominantly cooling water from v{lrious facilities in the 200 East 
Area, such as the Plutonium/Uranium Extraction (PUREX) Plant,~, Plant, the 204-AR Vault, the 
241-A-401 Building, the 242-A Evaporator, the 242-B Evaporato , the 244-AR Vault, the 244-
BXR Vault, the 244-CR Vault, the 241-BY Tank Farm, the 241-1 Aging Waste Ventilation 
System Complex, the 284-E Powerhouse, and the 283-E Water Tjatment Plant. This cooling 
water carried some chemicals and radionuclides, which contamin ted some of the waste sites. 
Several unplanned releases of radioactive material, including rele ses associated with equipment 
failures in the facilities, contributed large amounts of radioactivi I to several of the waste sites. 
Integration of the RPP and RCRA TSD sites in this work plan will streamline the 
characterization and remediation of the waste sites while satisfyin1 the requirements of the 
various regulations governing the sites. 

The characterization and remediation of waste sites at the Hanf or Site is addressed in the 
Hanford Federal Facility Agreement and Consent Order (Tri-P$1 Agreement; Ecology et al. 
1996). Also addressed in this agreement is the requirement that t e cleanup programs integrate 
the requirements of the Comprehensive Environmental Response, Conservation, and Liability 
Act of 1980 (CERCLA) and RCRA, to provide a standard approaoh to direct cleanup activities in 
a consistent manner and ensure that applicable regulatory require ents are met. Details of this 
integration for the 200 Areas are presented in the 200 Areas Rem ial Investigation/Feasibility 
Study (FS)Implementation Plan - Environmental Restoration Pro · am (Implementation Plan, 
DOE-RL 1998), and are summarized in Section 1.1 of this work 

The schedule of work at the Hanford Site is governed by Tri-P Agreement milestones. The 
milestone controlling the schedule for the 200-CW-1 OU is M-13 20, "Submit Gable 
Mountain/B Pond & Ditch Cooling Water Group Work Plan," Ap ·1 30, 1999. All 
characterization work in the 200 Areas is scheduled to be comple ed by December 31 , 2008 
(milestone M-15-00C). Milestone M-20-00, "Submit Part B Pe it Applications or 
Closure/Postclosure Plans for All RCRA TSD Units," requires pe it applications, closure, and 
post-closure plans to be submitted to the Washington State Dep ent of Ecology (Ecology) for 
approval by February 28, 2004. 

1.1 200 AREAS IMPLEMENTATION PLAN 

The Implementation Plan outlines a strategy that is intended to strf amline the characterization 
and remediation of waste sites in the 200 Areas, including CERCt A sites RPP sites ,and RCRA 
TSD units. The plan outlines the framework for implementing as . essment activities and 
evaluating remedial alternatives in the 200 Areas to ensure consis ency in documentation, level 
of characterization, and decision making. A regulatory framewor is established in the 
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Implementation Plan to integrate the requirements of RCRA and CERCLA into one standard 
approach for cleanup activities in the 200 Areas. This approach is illustrated in Figure 1-1 . 

The Implementation Plan consolidates much of the information normally found in a unit-specific 
work plan to avoid duplication of this information in each of the 23 OUs in the 200 Areas. The 
Implementation Plan also lists potential applicable or relevant and appropriate requirements 
(ARARs); and preliminary remedial action objectives (RAOs), and contains a discussion of 
potentially feasible remedial technologies that may be employed in the 200 Areas. 

This work plan references the Implementation Plan for further details on several topics. Among 
them is general information on the physical setting and operational history of 200 Area facilities, 
ARARs, RA Os, and post-work plan activities. 

1.2 SCOPE AND OBJECTIVES 

This work plan provides details for characterizing chemical, radiological, and physical 
conditions in soil ·at four selected waste sites in the 200-CW-1 OU. It also identifies preliminary 
remedial action alternatives that are likely to be considered for remediation of the OU. Remedial 
alternatives may be applied at any or all of the waste sites in an OU , and different alternatives 
may be applied to different waste sites depending on site characteristics. These preliminary 
remedial alternatives will be further developed and agreed to in the PS/closure plan, the proposed 
plan/proposed permit modification, and the eventual record of decision (ROD) and Hanford 
Facility RCRA Permit Modification for this Operable Unit (OU). 

The general approach to characterization and evaluation of 200 Area OUs is outlined in the 
Implementation Plan, but much more detail is presented here. This detail includes background 
information on the waste sites in this OU; existing data regarding contamination at the waste 
sites; and the approach that will be used to investigate, characterize, and evaluate the sites. A 
discussion of the remedial investigation planning and execution process is also included, along 
with a schedule for the characterization work. Details on sampling, analysis, and field safety are 
provided in Appendix A, which will guide work in the field. Waste management will be 
conducted under a waste control plan to be prepared prior to field activities. 

After characterization data have been collected, results will be presented in a group-specific 
remedial investigation (RI) report that includes the specific RCRA TSD unit characterization. 
The RI report will support the evaluation of remedial alternatives and closure options that will be 
included in the group-specific FS and specific RCRA TSD unit closure plan. The FS and closure 
plan will ultimately support a group-specific proposed plan leading to a ROD and a proposed 
RCRA permit modification leading to a modification of the Hanford Facility RCRA Permit for 
the RCRA TSD unit. The schedule for assessment activities at the 200-CW-1 OU is presented in 
Section 6.0. 
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..... 
I w 

l~-1 Rl/FS 
Work Plan and 

216-B-3 Samplinc 
Plan 

. Provides group and site-
specific background 
information on 28 waste 
sites. 

Defines site characterization 
needs for 2 representative 
sites and 2 TSD sites based 
on DQ0s to assess nature, 
extent and rate of release of 
contamination. 

Includes Sampling and 
Anal sis Plan. y 

• Addresses both RCRA past
practice and RCRA TSD 
sites. 

• Provides pre-ROD schedule. 

--

. 

. 

200-CW- l RI 
Report, Including -

216-B-3 . 
Characterization 

Field Investigation Report for 
both past-practice and RCRA 
past-practice and TSD sites. 

Risk assessment may be 
performed at this stage. 

. 

. 

200-CW-1 FS and 
216- B-3 Closure 

Plan 

Evaluates remediation 
alternatives/closure options 
for RCRA past-practice and 
TSD sites. 

Includes the following 
sections of the 216-B-3 
RCRA TSD Closure Plan : 

Section 6, "Closure 
Strategy and Performance 
Standards" 
Section 7.0 "Closure 
Acti vi ties" and initial 
Section 8.0 "Post Closure 
Plan" covered with details 
deferred to O&M Plan/ 
Revised Post Closure 
Plan. 

• Identified preferred 
• Includes information to altcmativcs(s): 

r - I 

200-CW-1 Proposed 
I 

- Plan and Proposed 
RCRA Permit 
Modification 

I . Proposes selected remedy forl 
RCRA past-practice sites 
based on FS. . Incorporates proposed 2 16-
B-3 RCRA TSD pennit 

I condi tions consistent with 
closure plan. 

. Public review required: I 
Supporting Closure Plan 
and FS will be available 
through Administrative 
Record for public review. 

Public Input (45 days) 

~ 

. 

. 

. 

I._. 

RCRA 
~ 

Permit Modification 

. 

Decision document 
authorizing selected closure 
strategy for 216-B-3 TSD in 
Sitewide Permit. 

Reference Proposed Plan/ 
ROD. 

Administrative change to list 
RPPs to be addressed per the 
ROD. 

Record or Decision -(ROD) 

Decision document 
. . 

authonzmg selected remedy 
for RCRA past-practice sites. 

-+-

. 

. 

. 

Remedial Desicn/ 
Remedial Acrion 

Work Plan 

Designs and implem entations 
urc chosen rcmcdy/clos 

strategy for both RC RA past
RCRA practice and 216-B-3 

TSD. 

Details closure activi tics for 
ng: 2 16-B-3 TSD includi 

. 

. 

Closure sampling and 
monitoring 
Final cover design for 

II . closure as a landfi 

Incl lin udcs Samp g and 
Analysis Plan for 
confirmation and verification 
sampling . 

• Provides post-ROD schedule 
following CERCLA 
schedule. 

~ -· IJCI 
C ., 
~ 

"'"" I 

"'"" . 
"""" = -~ IJCI ; -~ Q., 

~ 
~ 

IJCI 
C 

~ ;-
~ s-
~~ 
~~ 
r:,JO 

~~ 
~ ~ 
:!. ~ - ., 
~~ 
0~ 
fl.I~ 

~ ~ 
~ t"4 
~ 

__ support..tbc..follow,,· ll!-------------------~ - Pr,ovi·des-consisten~ ------------------------------------------------

sections of the 216-B-3 remedi at ion/closure 
Closure Plan: strategy for bolh past

Section 2, "Facility 
Description and Location 
Information" 
Section 3, "Process 
lnformati on" 
Section 4, "Waste 
Characteristics" 
Section 5, "Groundwater 
Monitoring". 

practice and RCRA TSD 
sites within the 200-CW- 1 
OU. 

2 16-B-3 RCRA TSD closure 
plan may be appended to FS 
as shown or issued 
separately. 

~ 

~ 
'"d 
~ 
fl.I -I '"d ., 
~ 
t') --· t') 

~ 
~ 

= Q., 

t:l 
0 

~~ :::,, 
t:P \0 

\0 
I 

0 
-...J 



DOE/RL-99-07 
Draft B 

THIS PAGE INTENTIONALLY 
LEFT BLANK 

1-4 



DOE/RL-99-07 
Draft B 

2.0 BACKGROUND AND SETTING 

This section describes the Gable ~ ountain Pond/B-Pond and Ditch Cooling Wale; Group and 
associated waste sites, and the ph!ysical setting of the 200 East Area and vicinity. Information in 
this section is summarized from t e following reports: 

• Waste Site Grouping for ·oo Areas Soil Investigations (DOE-RL 1997) 

• 200 Areas Remedial lnve ligation/Feasibility Study Implementation Plan -
Environmental Restoratio Program (DOE-RL 1998) 

• B Plant Source Aggregat Area Management Study Report (DOE-RL 1993a) 

• PUREX Source Aggregate Area Management Study Report (DOE-RL 1993b) 

• 200-BP-ll Operable Uni RFUCMS and 216-B-3 Main Pond, 216-B-63 Trench, and 
216-A-29 Ditch Work/Clo ure Plan (DOE-RL 1995) 

• Groundwater Impact Ass sment Report for the 216-B-3 Pond System (Johnson et al. 
1995). 

The waste sites in the Gable Mo tain Pond/B-Pond and Ditch Cooling Water Group 
(200-CW-l OU) are located on t 1e Hanford Site in southeastern Washington State, in and around 
the northeast portion of the 200 EjlSt Area (Figure 2-1). This OU consists of 28 waste sites that 
received mostly cooling water from a variety of 200 Area operations. Figure 2-2 shows the 
specific locations of waste sites j the 200-CW-1 OU. 

Certain subsections of this sectio contain information that will be used for portions of the 
RCRA TSD closure plan. These he as follows: 

• Section 2.1 , "Physical Sej ing," - provides closure plan facility description and location 
• Section 2.2, "Waste Descr ption and History," - provides closure plan facility description 

and location and process i ormation. 

2.1 PHYSICAL SETTING 

The following is a synopsis of the geology and hydrology of the area around the 200-CW-1 OU. 
More detail on the physical settin of the 200 Areas is provided in Appendix F of the 
Implementation Plan (DOE-RL 1 98). 

2.1.1 Topography 

Most of the 200 Areas is situated n a plateau that rises approximately 75 m (250 ft) above the 
Columbia River. The northeaste~ portion of the 200 East Area, where most of the waste sites in 
the 200-CW-1 OU are located, slores generally downward to the northeast. Surface elevations 
range from approximately 225 m ( 40 ft) above mean sea level (msl) in the south to 
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approximately 180 m (590 ft) above msl in the northeast. The land surface continues to slope 
downward north of the 200 East Area; the area around Gable Mountain Pond, approximately 
2,000 m north of the 200 East Area, is approximately 140 m (450 ft) above msl. Gable Mountain 
Pond and B Pond both occupied topographic depressions so that gravity drainage from the source 
facilities could be used. 

2.1.2 Geology 

The 200-CW-1 OU is located in the Pasco Basin on the Columbia Plateau. It is underlain by 
basalt of the Columbia River Basalt Group and a sequence of suprabasalt sediments. From 
oldest to youngest, major geologic units of interest are the Elephant Mountain Basalt Member, 
the Ringold Formation (units A, lower mud, and E), and two facies (gravel-dominated and 
sand-dominated) of the Hanford formation. 

The basalt is overlain by the Ringold Formation in the east, south, and central sections of the 
200 East Area. This formation consists of an interstratified sequence of unconsolidated clay, silt, 
sand, and granule to cobble gravel deposited by the ancestral Columbia River. These alluvial 
sediments consist of three major facies. From oldest to youngest, these are the fluvial gravel and 
sand of unit A, buried soil horizons and lake deposits of the lower mud sequence, and fluvial 
sand and fluvial gravel of unit E. 

In the northern part of the area, around Gable Mountain Pond, the Ringold Formation is not 
present and the Hanford formation overlies basalt. The Hanford formation consists of 
unconsolidated gravel-dominated and sand-dominated facies deposited by cataclysmic 
Pleistocene floodwaters. The gravel-dominated facies consists of cross-stratified coarse-grained 
sands and granule to boulder gravel. The gravel is uncemented and matrix poor. The sand facies 
consists of well-stratified fine- to coarse-grained sand and granule gravel. Silt in this facies is 
variable, generally in thin beds, and may be interbedded with the sand. Where the silt content is 
low, an open-framework texture is common. An upper and lower gravel unit and a middle sand 
facies are present in the study area. 

The cataclysmic floodwaters that deposited sediments of the Hanford formation also locally 
reshaped the topography of the Pasco Basin. The floodwaters deposited a thick river bar that 
comprises the higher southern portion of the 200 Areas, informally known as the 200 Area 
plateau. In the waning stages of the ice age, these floodwaters also eroded a channel north of the 
200 Areas in the area currently occupied by Gable Mountain Pond. The floodwaters removed all 
of the Ringold Formation from this area and deposited Hanford formation sediments directly 
over basalt. 

Holocene-aged deposits overlie the Hanford formation and are dominated by eolian sands that 
form a thin veneer across the site, except in localized areas where they have been removed by 
human activity. Surficial deposits consist of very fine- to medium-grained sand to occasionally 
silty sand. Silty deposits less than 1 m thick have also been documented at waste sites where 
fine-grained windblown material has settled out through standing water over many years. A 
generalized stratigraphic column for the area around the 200-CW-1 OU is shown in Figure 2-3. 
More detail on the geology of this region is presented in Appendix F of the Implementation Plan 
(DOE-RL 1998). 
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The vadose zone is approximately 104 m (340 ft) thick in the southern section of the 200 East 
Area and thins to zero seasona114 where groundwater rises above the ground surface to form 
West Lake in the 200 North Aref- Sediments in the vadose zone are dominated by the Ringold 
and Hanford Formations. Because erosion during cataclysmic flooding removed much of the 
Ringold Formation north of the ! entral part of the 200 East Area, the vadose zone is dominantly 
composed of Hanford formation sediments between the 200 Areas and Gable Mountain. Areas 
of basalt also subcrop above the ater table north of the 200 East Area. The lower mud 
sequence is the most important 5quitard in the 200 East Area and can be a significant perching 
layer. Up to 2 m (6 ft) of perche water has been documented above the lower mud sequence in 
the vicinity of the 216-B-3C Po d lobe, which is one of three expansion ponds to B Pond 
(Figure 2-2). No wells are com~leted above the lower mud sequence; therefore, the status of this 
perched water table is unknown (Barnett and Chou 1998). 

Recharge to the unconfined aqui er within the 200 Areas is from artificial and natural sources. 
Estimates of recharge from precipitation range from O to 20 cm/yr, largely dependent on soil 
texture and the type and density f vegetation (Fayer and Walters 1995). Artificial recharge 
occurred when effluent such as 9ooling water was disfosed ofto the ground. Zimmerman et al. 
(1986) report that between 1943 land 1980, 6.33 x 101 L (1.67 x 1011 gal) ofliquid wastes were 
discharged to the soil column in · he 200 Areas. The volume of effluent received by each waste 
site is presented in Section 3.0. 

Most sources of artificial rechar e have been halted. Those that continue are largely limited to 
liquid discharges to sanitary sewers, two state-approved land disposal structures, and 140 
small-volume uncontaminated, ~ iscellaneous streams. One of the approved land disposal 
structures is the Treated Effluent Disposal Facility, located northeast of the 216-B-3C Pond lobe, 
which receives approximately 8 ;o million L (227 million gal) of treated liquid wastes from the 
200 East and 200 West Area facill.ities. It is not related to B Pond operations. 

While the liquid waste disposal~• cilities were operating, many localized areas of saturation or 
near saturation were created in e soil column, in some cases forming a groundwater mound. 
With the reduction of artificial r charge in the 200 East Area, the downward flux of moisture in 
the vadose zone beneath these w I ste sites decreased, but may continue to be significant for a 
period of time because of gravitytdrainage of the saturated/near-saturated soil column. When 
unsaturated conditions are reach .d, the moisture flux becomes increasingly less significant 
because unsaturated hydraulic ca ductivities decrease with decreasing moisture content. In the 
absence of artificial recharge, th potential for recharge from precipitation becomes more 
important as a driving force for y contamination remaining in the vadose zone. 

2.1.4 Groundwater 

The groundwater in this area occ sin the Hanford formation and Ringold Formation. In the 
northern part of the study area, tlie water table is within gravelly and sandy sediments of the 
Hanford formation, except in are s where basalt extends above the water table. In the central 
and southern sections of the studt area, the water table is located near the contact of the Ringold 
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Formation and Hanford formation, and the saturated thickness of the aquifer is predominantly 
within the Ringold Formation. 

The groundwater table ranges in depth from very near the surface in the northwest part of this 
OU to more than 104 m (340 ft) in the southern part. A groundwater mound was created in the 
200 East Area by artificial recharge from the 200-CW-1 waste sites, as illustrated in Figure 2-4. 
Gable Mountain Pond and B Pond were the main areas of recharge based on the location and size 
of the mound during the active period of discharge (DOE-RL 1994). The current location of the 
mound is likely the result of historically higher recharge in the expansion ponds to the east of the 
main pond, which were constructed because of limited infiltration capacity of the main pond. 

The water table beneath B Pond is currently dropping at a rate of approximately 2 m/yr (7 ft/yr) , 
based on water measurements collected in 1997 and 1998. The water table beneath Gable 
Mountain Pond is dropping at approximately 0.15 m/yr (0.5 ft/yr) . 

2.2 WASTE SITE DESCRIPTION AND HISTORY 

The 200-CW-1 OU consists of 28 waste sites as defined in the Implementation Plan (DOE-RL 
1998) and the Tri-Party Agreement and as listed in Table 2-1. Waste sites in this group received 
mainly cooling water from all major 200 East Area facilities. This OU is one of five in the 200 
Areas that received cooling water. The OUs have been divided primarily on the basis of 
geography (DOE-RL 1997). Twenty-six of the waste sites are RPP sites, and the remaining two 
are part of a single RCRA TSD unit. 

Most of the effluent discharged to waste sites in this group was from the PUREX Plant, B Plant, 
204-AR Vault, 241-A-401 Building, 242-A Evaporator, 244-AR Vault, the 284-E Powerhouse, 
the 283-E Water Treatment :Plant, and several smaller facilities. The waste sites also received 
chemical sewer and steam condensate waste from 221/224-B between 1945 and 1952. Effluent 
from these source facilities was distributed to waste sites by a network of pipelines, retention 
basins, diversion structures, and unlined ditches and ponds. The location of the 200-CW-1 OU 
waste sites, associated source facilities, and structures are shown in Figures 2-2 and 2-5. 

Between 1957 and 1984, flows between Gable Mountain Pond and B Pond were split 
approximately 3: 1, favoring the former. Prior to 1957 and after 1984, B Pond received most of 
the active waste streams. B Pond was expanded in 1980 to increase its percolation capabilities 
with the addition of the 216-B-3A and B-3B lobes. The 216-B-3C lobe was constructed in 1985. 
The 216-E-28 Contingency Pond (216-E-25 in the Waste Information Data System [WIDS]) was 
constructed in 1986 to receive diverted overflow liquids in the event of B Pond failure, but has 
never been used. Both of the ponds have been backfilled and surface stabilized. 

Six ditches transported cooling water and other wastes to the 216-B-3 pond system. The 
216-B-2-1, 216-B-2-2, and 216-B-2-3 Ditches connected to the 216-B-3-1, 216-B-3-2, and 
216-B-3-3 Ditches. Percolation of wastewater occurred in the ditches before the water reached 
the ponds. Fallowing a significant unplanned release event from B Plant or PUREX, the ditches 
were taken out of service and replaced with a new ditch. The contaminated ditches were 
backfilled and later surface stabilized. 
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Although the PUREX wastes entf red the 216-B-3-3 Ditch/216-B-3 Pond complex through the 
216-A-29 Ditch (PUREX chemi~ .1 sewer), the 216-A-29 Ditch is grouped in the Chemical 
Sewer Group. Wastewater fromI UREX was transported to Gable Mountain Pond via a 
106-cm (42-in.) underground pip line. Nonradioactive waste streams from the 284-E 
Powerhouse and 283-E Water Tr atment Plant were conveyed to the Gable Mountain/B Pond 
system by an open ditch connect . d to an underground pipeline. 

The 216-N-8 West Lake is in thi waste group, although it is a naturally occurring surface water 
body. Before the Hanford Site 

1
as constructed, the pond intermittently formed as a result of 

seasonal precipitation. During t le years of Hanford Site operations, significant discharge of 
liquid wastes from the 200 Area acilities caused an increase in the elevation of the water table. 
The current persistence of West ake and contaminants associated with it is likely the result of 
these water table changes. 

The 216-C-9 Pond is in this OU , ecause of geographic similarities. This pond was originally 
excavated for the 221-C Canyon uilding foundation and was converted to a liquid waste 
disposal site when Semiworks ac ivities focused on hot testing of separations processes such as 
PUREX, REDOX, and fission pnoducts recovery using existing, smaller facilities. Large 
quantities of water have been dis !harged to this site, but the radionuclide inventory is very low. 

Twenty-six of the sites in this grnup are RPP sites, including three former RCRA TSD units that 
have been successfully clean closbd and seven unplanned release sites that are physically 
associated with one or more wast sites in the cooling water group. Two of the sites in the group 
are RCRA TSD sites comprising single RCRA TSD unit. None of the waste sites in this group 
are currently receiving effluent. 

The 216-B-3-3 Ditch and B Pond are considered under the RCRA Part A Permit to be one TSD 
facility, but will be considered twF waste sites in this work plan. The three TSD units that have 
been clean closed are the 216-B- A, B, and C Lobes, which were expansion ponds to the main 
B Pond. The integration of thes sites into this work plan will allow for addressing all 
contaminants, including radiologi al contaminants. 

2.2.1 Process Information 

The waste sites in the 200-CW-1 pu received predominantly cooling water, but also minor 
amounts of effluent containing vefY low concentrations of radionuclides and/or chemicals. The 
cooling water remained entirely sbparate from contaminated process liquids by physical barriers, 
typically the wall of a heating or ooling pipe coil. 

Steam and cooling water were used to make temperature adjustments in process vessels by 
circulating steam or cooling wate through coils inside the vessels. The temperature was 
increased by regulating the rate 01 steam entering the coils; the spent steam was condensed with 
cooling water after exiting the pro ess vessel. The condensed steam and cooling water were 
released to plant sewers or piping ystems that discharged to ditches and ponds. The use of 
cooling water for steam condensa~ion and process vessel cooling resulted in the generation of 
very large volumes of effluent; m@re than 90% of all liquids discharged to the soil column in the 
200 Areas were from cooling wat 1r. The cooling water was obtained from the 200 Area raw 
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water supply, which was pumped directly from the Columbia River, filtered, and then sent to 
facilities for use in plant processes. 

The coils that circulated steam and cooling water inside chemical process tanks often developed 
pinholes and hairline cracks due to the corrosive chemicals and high thermal gradients in these 
tanks. These minor defects usually did not lead to contamination of the steam and cooling water, 
because the pressure in the pipe coils was greater than the pressure in the process or condenser 
vessels. However, there were instances when the pressure in the coils was reduced or suspended 
and minor leakage through the flaws contaminated the waste stream. In corrosive operating 
environments, flaws would occasionally be magnified and produce complete failure of the coils. 
Two unplanned releases (UPR-200-E-32 and UPR-200-E-31) associated with coil failures 
resulted in significant amounts of radionuclides being released into the cooling water waste 
streams. 

Chemical sewer wastes that were discharged to the 216-A-29 Ditch and then into the B Pond 
system consisted primarily of makeup tank rinses, with lesser quantities of off-specification 
batches of chemicals, or overflow chemicals from tanks during aqueous makeup. These 
chemical solutions and dry chemicals commonly consisted of, but were not limited to, nitric, 

· phosphoric and formic acids, and sodium and aluminum nitrate. Chemical sewers typically 
discharged to unlined ditches that were intended to receive nonradioactive, dilute chemical waste 
from the major reprocessing facilities. In almost all respects, the inventory in these waste 
streams was difficult to assess, because nonradioactive contaminants were not monitored or 
documented to the degree that radioactive discharges were. 

The Gable Mountain Pond/B-Pond and Ditch Cooling Water Group effluent stream was designed 
to be uncontaminated, but often contained limited quantities of radionuclides and chemicals. 
These contaminants accumulated in the sediment over time, and vegetation and algae within 
ponds and ditches tended to collect and concentrate radionuclides. Commonly reported 
radioactive contaminants include plutonium, americium, cesium, uranium, strontium, and 
ruthenium. Nonradioactive contaminants, including chemical sewer wastes associated with the 
BiPO4 process used between 1945 and 1952, were discharged with cooling water in this water 
group; however, the volume and type of contaminants are difficult to quantify because 
nonradiological contamination was not routinely monitored. A detailed discussion of 
contaminants is presented in Section 3.1 and Tables 3-1 through 3-3. 

2.2.2 Representative Sites 

The concept of using analogous sites to reduce the amount of site characterization and evaluation 
required to support remedial action decision making is discussed in the Implementation Plan 
(DOE-RL 1998). The use of this approach relies on first grouping sites with similar location, 
geology, waste site history, and contaminants, and then choosing one or more representative site 
for comprehensive field investigations, including sampling. Findings from site investigations at 
representative sites are extended to apply to other sites in the waste group that were not 
characterized. Sites for which field data have not been collected are assumed to have similar 
chemical characteristics to the site(s) that was characterized. Confirmatory investigations of 
limited scope can be performed at the sites not selected as representative sites, rather than full 
characterization efforts. 
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Data from representative sites wi 1 be used to evaluate remedial alternatives and choose one to 
apply for the entire waste group. Confirmation sampling of the analogous sites after remedy 
selection will be required and is uilt into the remedial design planning to demonstrate that 
analogous conditions exist. Alth , ugh there is a degree of uncertainty in employing the 
analogous site concept, there is J. ubstantial benefit in the early selection of a remedy that allows 
early cleanup action to be perfo ed. 

Several features common to wast . sites in the 200-CW-1 OU make this characterization effort 
amenable to the analogous site co1 cept. The most significant of these attributes are geography, 
waste characteristics (i.e., effluen volume, waste stream chemistry), physical setting, and 
expected distribution of contamin ts. Waste sites in this group are located in and near the 
200 East Area and are relatively lose together. The proximity of sites within the same 
geochemical setting suggests that conditions affecting contaminant fate and transport should be 
very similar. 

Contaminant flow and transport i , the soil column should also be similar for all the waste sites 
because effluent received by the s tes in this group had common chemical characteristics. The 
waste streams are characterized b high-volume, low concentration, low salt, low organic 
solutions that were typically main' ained within a pH range of 4 to 10. Radioactive contaminants 
common to this waste stream are , lutonium, americium, cesium, uranium, strontium, and 
ruthenium. Ponds were the main eas of infiltration for waste sites in this group. Based on 
comparisons of soil pore space an effluent volumes (DOE-RL 1997), very little infiltration 
occurred below the ditches . 

Sites within the OU that best repr sent typical and worst-case conditions were identified as 
representative sites (DOE-RL 199 ). Those sites with large contaminant inventories relative to 
the waste group and high volume pf effluent received were considered first, as these are 
considered worst-case situations apd represent the sites with the highest contamination and 
greatest potential impact on the vadose zone and groundwater. 

The analogous site approach is apt lied to RPP sites only; all TSD sites within this OU will be 
characterized. The RCRA sites ar described in Section 2.2.3. 

The RPP sites chosen to represent the 200-CW-1 OU are the 216-B-2-2 Ditch and 216-A-25 
Pond (Gable Mountain Pond). Th se waste sites were selected for comprehensive field 
investigation because they are the !1)'pical and worst-case sites in terms of effluent volume and/or 
contaminant inventory. The 216-IB-2-2 Ditch was selected as a representative site because it 
received an unplanned release of 1,000 Ci of strontium-90 and data are available that can be used 
to assess the vertical extent of con ination at the site (BHI 1998). Gable Mountain Pond was 
selected because the largest effluent volume and contaminant inventory were discharged to this 
disposal unit, and thus it represent~ a worst-case site. 

The following sections describe thl representative sites in detail. 

2.2.2.1 216-B-2-2 Ditch. The 21 -B-2-2 Ditch was an open, unlined earthen ditch 
approximately 4.6 m (15 ft) wide at ground level, 90 cm (3 ft) wide at the bottom of the ditch, 
1.8 to 2.4 m (6 to 8 ft) deep, and 11070 m (3,500 ft) long. It was excavated to replace the 
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216-B-2-1 Ditch and was active from November 1963 to May 1970. Figure 2-6 shows a 
stratigraphic column through the western end of the ditch. 

The ditch carried cooling water, steam condensate, and chemical sewer effluent from B Plant; 
chemical waste and steam condensate from 284-E Powerhouse; cooling water from the 241-CR 
Vault and 241-BY In-Tank Solidification Units 1 and 2; and cleanup wastewater from the 207-B 
Retention Basin. The 207-B Retention Basin served mainly as a settling basin to reduce 
contaminant concentrations in the effluent prior to the release of wastewater to the ditch. 
Effluent arrived from B Plant to the 207-B Retention Basin via buried pipeline, and was released 
from the basin to the ditch through another short (approximately 10 m) pipeline. 

The 216-B-2-2 Ditch discharged to both B Pond and Gable Mountain Pond. The downstream 
(east) end of the ditch fed into 60-cm (24-in.) vitrified clay pipe to a junction box, where the 
effluent could be routed to B Pond or to Gable Mountain Pond. Discharge to B Pond was via a 
60-cm (24-in.) vitrified clay pipe that released to the 216-B-3-1 Ditch until 1964, then to the 
216-B-3-2 Ditch until September 1970. Discharge to Gable Mountain Pond was through 
a 60-cm (24-in.) corrugated metal pipe that discharged to the PUREX cooling water pipeline, 
a 1.1-m (42-in.) corrugated metal pipe. 

The ditch was decommissioned and backfilled as a result of unplanned release UPR-200-E-138, 
during which approximately 1,000 Ci of strontium-90 was released to the ditch on March 22, 
1970 (DOE-RL 1993a). The 207-B Retention Basin was bypassed during this event and was not 
contaminated as a result of this release. On March 23 , 1970, earthen dams were constructed 
across the ditch approximately 300 m (1,000 ft) downstream of the release point. Most of the 
contamination from the release is estimated to remain in the ditch, but some of the strontium-90 
reached B Pond. In 1970, the ditch was backfilled to grade with 2.4 m (8 ft) of clean fill material 
and was replaced by the 216-B-2-3 Ditch and subsequently by the 216-B-2-3 pipeline. A plastic 
liner was placed over the first 730 m (2,400 ft) of the ditch and covered with stabilizing fill in 
1971 to prevent the uptake ofradioactivity by plants. More than 60 cm (24 in.) of soil was 
placed over the site in 1987 for additional contamination control. The plastic liner was 
encountered during a recent trenching exercise performed to locate the ditch (BHI 1998). 

2.2.2.2 Gable Mountain Pond. The Gable Mountain Pond (216-A-25) was a 29-hectare 
(71-acre) pond located in a natural depression 2 km ( 1.2 miles) north of the 200 Area perimeter 
fence . Figure 2-7 shows the stratigraphy of the vadose zone beneath the pond. It was the largest 
seepage disposal facility on the Hanford Site and operated from 1957 to 1987. The pond 
received cooling water from the 202 Building and routinely received low-level effluent from 
PUREX, 242-A Evaporator, 244-AR Vault, 200 East Area Powerhouse, and 241-A Tank Farms. 
Effluent reached Gable Mountain Pond through the PUREX cooling water line. 

Although the pond has received low levels of contaminated wastewater since its startup, a single 
unplanned release (UPR-200-E-34) on June 11 , 1964, resulted in the discharge of approximately 
7,500 Ci of mixed fission products to Gable Mountain Pond. Bentonite clay was spread over the 
pond bottom as a contamination control to immobilize radionuclides in the upper sediment 
layers. Details (e.g., quantity, location) pertaining to this contamination control measure are not 
well documented. Copper sulfate was added to the pond on two occasions subsequent to 
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unplanned releases, to eliminate ~ e algae and invertebrate life, thus breaking an important link 
in the food chain of migratory waterfowl. 

Gable Mountain Pond was deco~ issioned from 1984 to 1988 by backfilling with coarse and 
finer grained sediments. The po?,d was backfilled with coarse-grained material to a level 0.6 m 
(2 ft) above the shoreline, beginning at the edges and proceeded towards the center. 
Approximately 0.3 m (1.0 ft) of £ ne-grained clean soil was placed over the coarse backfill. 
Approximately 765,000 m3 (1 ,oor,ooo yd3

) of fill was used to stabilize Gable Mountain Pond. 
The maximum thickness of the backfill is approximately 2.7 m (9 ft). 

2.2.3 RCRA Site - 216-B-3 J ain Pond TSD Unit 

The 216-B-3 Main Pond TSD J t is one RCRA unit that includes the main B Pond and the 
216-B-3-3 Ditch. The original !cRA Part A permit application (Part A), Form 3 (Rev. 0), was 
submitted to the Washington Sta e Department of Ecology (Ecology) in 1986. At that time the 
216-B-3 Pond System (B Pond) as being operated under one Part A, Form 3. 

The three expansion lobes (3A, 3 , and 3C) were considered part of this TSD unit until 
December 1993, when the Part Aj permit was modified to allow the option of clean closure of the 
expansion ponds under RCRA wpile integrating closure activities for the 216-B-3 Pond and 
216-B-3-3 Ditch with RCRA co1ctive action for the 200-BP-11 OU. These three lobes were 
clean closed in 1994 (DOE-RL 1 94); therefore, they are no longer active TSD units and thus 
will not be considered in this sec ion. The current Part A, Form 3, Revision 6 for the pond and 
ditch is included in AppendixB. ubsequent to the decision to integrate RCRA closure of the 
216-B-3 Pond and 216-B-3-3 Ditch with the 200-BP-11 OU, the strategy changed and OUs were 
reevaluated. The current path fo ard for these RCRA TSD sites is integration with the 
200-CW-1 OU as defined in the Implementation Plan. 

For the purposes of this work pl , the ditch and the pond will be discussed separately. 

2.2.3.1 216-B-3-3 Ditch. The 2 6-B-3-3 Ditch was an open and unlined earthen ditch 
approximately 6 m (20 ft) wide a ground level, 1.8 m (6 ft) deep, and 1,130 m (3 ,700 ft) long. 
The ditch was excavated and put ~nto service in September 1970 to replace the decommissioned 
216-B-3-2 Ditch, which was contlaminated as a result ofUPR-200-E-138. Figure 2-8 shows the 
vadose zone stratigraphy beneath the ditch. 

The ditch received cooling water rom B Plant via the 216-B-2-3 Ditch and 216-B-2-3 pipeline, 
the PUREX cooling water line, d chemical sewer waste from PUREX by way of the 216-A-29 
Ditch. One unplanned release (U R-200-E-51) is associated with this site: 15 kg of cadmium 
nitrate was released in May 19771 The ditch was decommissioned and backfilled in conjunction 
with B Pond in 1994. The 216-B 3-3 Ditch, pursuant to RCRA, is an active TSD unit, although 
it has not received effluent since 994 nor will effluent be received in the future, and is awaiting 
final closure. It is included in th RCRA Dangerous Waste Permit Application with B Pond. 

2.2.3.2 216-B-3·Main Pond. ~ 216-B-3 Main Pond (B Pond) was located in a natural 
toP_ogra~hi~ depre~sion and varief in size from approxiI~atel? 6 to 19 hectares (1_4 to 46 acres). 
This vanatlon m size was due manly to the pond's location ma shallow depress10n and 
fluctuations in effluent discharge. From the beginning of operation in 1945 until 1964, the pond 
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was often referred to as B Swamp because of its small size and shallow margins. Throughout its 
operation, the pond varied between 0.6 m (2 ft) and 6 m (20 ft) deep. At the time the pond was 
decommissioned and backfilled in 1994, it had an area of approximately 14 hectares (35 acces) 
(DOE-RL 1993a). The stratigraphy beneath B Pond is shown in Figure 2-9. 

The pond received cooling water from the PUREX cooling water line, the 216-B-3-1 , 216-B-3-2, 
and 216-B-3-3 Ditches; and chemical sewer effluent from PUREX via the 216-A-29 Ditch. 
Most of the effluent contained low concentrations ofradionuclides and chemicals, but one 
known unplanned release is directly associated with this pond, UPR-200-El4. This release 
occurred in 1958 when a dike on the east side of the pond ruptured and released contaminated 
water into a ravine east of the pond. The contaminated area was covered with clean soil. 

The pond was impacted by three major unplanned releases: approximately 2,500 Ci of mixed 
fission products from UPR-200-E-34 was released to the 216-B-3-1 Ditch and the pond in 1964, 
15 kg of cadmium nitrate from UPR-200-E-51 was released via the 216-A-29 Ditch in 1977, and 
1,000 Ci ofstrontium-90 from UPR-200-E-138 was released through the 216-B-2-2 Ditch in 
1970. Bentonite was placed in the pond after UPR-200-E-34 to control the spread of 
contamination. Contamination control measures were also performed after UPR-200-E-138 
occurred by stabilizing the north, south, and west shorelines. 

The B Pond, pursuant to RCRA, is an active TSD unit, although it has not received effluent since 
1994. It is included on the RCRA Dangerous Waste Permit Application with the 216-3-3 Ditch. 

The B Pond was decommissioned in 1994 by backfilling with coarse-grained material covered 
with finer grained sediment. The maximum measured depth of the pond immediately prior to 
decommissioning was 3.4 m (11 ft) , which is substantially shallower than the 6-m (20-ft) design 
depth, and suggests that sedimentation and accumulation of biomass reduced the depth during 
the active period of operation. This accumulation of fine-grained material may also be 
responsible for reducing the percolation rate beneath the pond (BHI 1996). 

B Pond was decommissioned by first allowing the site to de-water, then placing the backfill 
material along the edge of the site and working it over the bottom in 0.5- to 1.0-m (1.5- to 3-ft) 
lifts toward the center of the pond. Trees that grew along the edges of the pond were included in 
the backfill; the larger trees (up to 1 m [3 ft] in diameter) were cut up and placed towards the 
center of the pond to an elevation of 172.8 m (567 ft). Woody material was not consolidated in 
any one location. The volume of coarse backfill placed in the pond is approximately 268,000 m3 

(350,000 yd\ The depth of backfill ranges from 1.2 m (3 ft) along the edge of the pond to 2.1 m 
(7 ft) in the deepest portions of the pond. Approximately 0.35 m (1.2 ft) of fined-grained clean 
soil was placed over the coarse backfill. The surface of B Pond currently slopes toward the 
center of the site on a gentle grade estimated at 0.03%. The pond was not backfilled to the 
original lake level. 

2.3 CONCEPTUAL MODEL 

The effluent discharged to the ponds and ditches discussed here was predominantly cooling 
water with some steam condensate and chemical sewer waste. Limited quantities of 
radionuclides and chemicals such as nitrate were also present in the effluent in trace amounts; the 

2-10 



DOE/RL-99-07 
Draft B 

pH was typically between 4 and 10. The most significant contamination of the ditches and ponds 
was caused by four unplanned releases. The following are general observations considered 
during construction of the conceP,tual models. 

• 

• 

• 

• 

• 

• 

• 

Most of the contaminants were retained in the sediments at the bottom of the ponds or 
trenches, or the upper fe meters of the soil column (BHI 1998). 

Some additional downw d migration may have contributed trace amounts of some 
contaminants beneath the pper contaminated zone. 

Contaminant concentratio s decrease with depth below the waste sites (BHI 1998) . 

The contaminants retaine1 in the upper zone of the soil column have high distribution 
coefficients (Kd)- Contaminants with low ~s (e.g., nitrite, tritium) are not readily 
adsorbed on soil particles I d are carried downward toward groundwater with the 
percolating effluent. 

Lateral spreading may ha e occurred in the vadose zone, especially in areas with layers 
of fine-grained sediment o\ facilities that received a large amount of effluent. 

Effluent percolated through the vadose zone beneath the ponds and reached groundwater. 

The relatively small surfat area of the trenches and the short amount of time they were 
in use precluded breakthr bgh of effluent to the groundwater beneath the trenches 
(DOE-RL 1997). 

North of the 200 Areas, in the vie nity of Gable Mountain Pond, the Hanford formation is the 
predominant facies in the vadose one. Because the Hanford formation is very permeable, it is 
unlikely that significant lateral spJeading of the percolating effluent occurred. Where the 
Ringold Formation is present ben ath a waste site or where large quantities ofbentonite have 
been added to a pond, lateral migr tion may be more pronounced. The conceptual model for the 
200-CW-1 OU during the active p~riods of discharge is shown in Figure 2-10. The conceptual 
model postulates that the highest , oncentration of contaminants is directly beneath the waste site. 

Waste sites in the 200-CW-1 OU mo longer receive effluent. Most of the sites in this group have 
been stabilized and covered with clean soil. With the cessation of artificial recharge, the 
downward flux of moisture through the vadose zone has declined. The moisture flux was 
significant beneath the ponds duri! g their operational history, locally raising the water table and 
contaminating groundwater. Wheh operations ceased at the ponds, the moisture flux began to 
decrease, as expressed in the local~y declining water table. Residual effluent from operations is 
expected to remain in the vadose ne and continue to drain, decreasing over time as moisture 
levels decrease and equilibrate wi natural recharge from precipitation. The conceptual model 
for current conditions beneath eac of the waste sites is presented in Figures 2-11 through 2-14. 
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Figure 2-1. Location of the Hanford Site and Waste Sites in the 200-CW-1 Operable Unit. 
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Figure 2-2. Locati \n of Waste Sites in the 200-CW-1 Operable Unit. 

216-B-2-2 DITCH 

8 PLANT \ 
@ 

@ 

- ~- ~ ---·--·--·--·--·--·--·-

2E: 111 098A..OWC 

I= 200-E PD 
2= 207-8 
3= 216-A-9 
4= 2I6-A-25 
5= 2I6-A-40 
b= 216-A-42 
7= 216-8-2-1 

+ 
l 

Washington State Plane Coordinates 

0 250 

216-A-25 t.lete~ 

GABLE MOUNTAIN 
POND 

- __ .. :.:.., __ 

-·----..c.--2-~·---._-, 

/
-:-.-::- . - . 

PUREX 

C ~ \I 
I 

·-- ·-- ·-- · • , - - , I 

LEGEND 

00 EAST FENCELINE 

8= 216-B-2-2 
9= 216-B-2-3 
10= 216-B-59 
II= 216-B-59B 
12= 2I6-B-3 
13= 21 o-B-3A RAD 
14= 216-B-3B RAD 

2-13 

15= 21o-B-3C RAD 
lo= 21 6-8-3-1 
17= 216-B-3-2 
18= 216-B-3-3 
19= 21 6-C-9 
20= 216-E-28 
21= 216-N-8 

22= UPR-200-E-14 
23= UPR-200-E-32 
24= UPR-200-E-34 
25= UPR-200-E-5 I 
26= UPR-200-E-oo 
27, UPR-200-E-94 
28= UPR-200-E-138 

216-B-3 
B-POND 

DITCH 



DOE/RL-99-07 
Draft B 

Figure 2-3. Generalized Stratigraphic Column for the 200 East Area. 
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Figure 2-4. Ground ater Table Around the 200 East Area, June 1998. 
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Figure 2-5. Source Facilities Associated with 200-CW-1 Waste Units. 
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Figure 2-6. · tratigraphy Beneath the 216-B-2-2 Ditch. 
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Figure 2-7. Stratigraphy Beneath Gable Mountain Pond. 
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Figure 2-8. Represe tative Stratigraphy Beneath the 216-B-3-3 Ditch. 
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Figure 2-9. Representative Stratigraphy Beneath B Pond. 
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Figure 2-10. Con eptual Model of Contaminant Distribution for 
B Pond DurJ g Period of Active Discharge (not to scale). 
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Large volumes of I w salt, low organic solutions containing minor 
quantities of uraniy r:n, Pu-239/240, Cs-137, Sr-90, and nitrates were 
routinely discharg~ to the pond/sediment column. Occasional high
concentration spills caused major contamination events. 

Particulates in solu ion (i.e., Pu-239/240) settle out at the bottom of 
the pond. Cs-137, Pµ-234/240, uranium, and Sr-90 sorb pond bottom 
sediments. The highest concentrations should be within 2 m of the 
pond bottom and decrease with depth and distance from the point 
of discharge. Some\uranium complexes with carbonates and moves 
with the moisture frf nt. 

The wetting front an~ mobile contaminants (e.g., uranium) with some 
Sr-90 move vertical downward through H1 with minor spreading 
occurring on top of H2 and along silt stringers. 

Mobile contaminanti, enter groundwater since soil pore volume was 
exceeded during ac ive discharge. 

Groundwater mounding occurs beneath large percolation ponds. 
Sr-90 impacts grou 1dwater at Gable Mountain Pond. 
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Figure 2-11. Conceptual Model of Contaminant Distribution at B Pond 
After Cessation of Discharge (not to scale). 
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200-CW-1 waste sites no longer receive effluent. Sites have been backfilled/ 
stabilized with clean soil. 

Particulates in solution (i.e. , Pu-239/240) have settled out at the bottom of the 
pond. Cs-137, Pu-234/240, uranium, and Sr-90 sorbed to pond bottom sediments. 
The highest concentrations should be within 2 m of the pond bottom and decrease 
with depth and distance from the point of discharge. Some uranium complexed 
with carbonates and moved with the moisture front. 

Zone of residual contamination. Residual concentrations are less than or equal 
to background. However, slightly higher concentrations may be detected associated 
with fine-grained stringers. Trace amount of uranium and Sr-90 may be detected 
in the zone. 

High moisture zone. The moisture flux in this zone is decreasing over time as 
effluent is no longer discharged to the soil column. Contaminants in this zone 
(tritium, Sr-90, uranium, nitrate, Tc-99) may impact groundwater. After gravity 
drainage is complete, potential contaminant impacts on groundwater will be 
reduced. Residual contamination may remain in the vadose zone after gravity 
drainage. 

The surface of the water table is dropping because of cessation of discharge in 
the 200 Area. 
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Figure 2-12. Conceptual M j del of Contaminant Distribution at Gable Mountain Pond 
After tessation of Discharge (not to scale). 
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200-CW-1 waste site no longer receive effluent. Sites have been backfilled/ 
stabilized with clean soil. 

Particulates in soluti n (i.e., Pu-239/240) have settled out at the bottom of the 
pond. Cs-137, Pu-234/240, uranium, and Sr-90 sorbed to pond bottom sediments. 
The highest concentrations should be within 2 m of the pond bottom and decrease 
with depth and dista~' ce from the point of discharge. Some uranium complexed 
with carbonates and oved with the moisture front. 

Zone of residual con amination. Residual concentrations are less than or equal 
to background. Trace amount of uranium and Sr-90 may be detected in the zone. 

High moisture zone. he moisture flux in this zone is decreasing over time as 
effluent is no longer ~ischarged to the soil column. Contaminants in this zone 
(tritium, Sr-90, uranium, nitrate, Tc-99) may impact groundwater. After gravity 
drainage is complete I potential contaminant impacts on groundwater will be 
reduced. Residual co tamination may remain in the vadose zone after gravity 
drainage. 

Evidence indicates that Sr-90 from the pond is impacting the aquifer, and 
concentrations In gro ndwater have been Increasing in recent years. 
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Figure 2-13. Conceptual Model of Contaminant Distribution at the 216-B-2-2 Ditch After 
Cessation of Discharge (not to scale). 
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200-CW-1 waste sites no longer receive effluent. Sites have been backfilled/ 
stabilized with clean soil. 

Particulates in solution (i.e. , Pu-239/240) have settled out et the bottom of the 
pond. Cs-137, Pu-234/240, uranium, end Sr-90 sorbed to pond bottom sediments. 
The highest concentrations should be within 2 m of the pond bottom end decrease 
with depth end distance from the point of discharge. Some uranium complexed 
with carbonates end moved with the moisture front. 

Zone of residual contamination. Residual concentrations ere less then or equal 
to background. However, slightly higher concentrations may be detected associated 
with fine-grained stringers. Trace amount of uranium end Sr-90 may be detected 
in the zone. 

High moisture zone. The moisture flux in this zone is decreasing over time es 
effluent is no longer discharged to the soil column. The moisture front end 
contaminant (tritium, Sr-90, uranium, nitrate, Tc-99) have not impacted groundwater 
based on estimates of soil pore volumes. Future impacts to groundwater ere a 
function of natural recharge rates end hydrogeologic conditions. Residual 
contamination may remain in the vedose zone after gravity drainage. 

Groundwater does not appear to be impacted by disposal practices et the ditch. 
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Figure 2-14. Conceptual Mod I of Contaminant Distribution at the 216-B-3-3 Ditch After 
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200-CW-1 waste sites no Ion er receive effluent. Sites have been backfilled/ 
stabilized with clean soil. I 
Particulates in solution (i.e., f u-239/240) have settled out at the bottom of the 
pond. Cs-137, Pu-234/240, uranium, and Sr-90 sorbed to pond bottom sediments. 
The highest concentrations ~ ' ould be within 2 m of the pond bottom and decrease 
with depth and distance fro the point of discharge. Some uranium complexed 
with carbonates and moved ith the moisture front. 

Zone of residual contam inati9n. Residual concentrations are less than or equal 
to background. However, slightly higher concentrations may be detected associated 
with fine-grained stringers. T~

1

ace amount of uranium and Sr-90 may be detected 
in the zone. 

High moisture zone. The moisture flux in th is zone is decreasing over time as 
effluent is no longer discharg1ed to the soil column. The moisture front and 
contaminant (tritium, Sr-90, ur~nium, nitrate, Tc-99) have not impacted groundwater 
based on estimates of soil pore volumes. Future impacts to groundwater are a 
function of natural recharger tes and hydrogeologic conditions. Residual 
contamination may remain in he vadose zone after gravity drainage. 

Groundwater does not appea to be Impacted by disposal practices at the ditch. 
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N 
I 

N 
0\ 

Site Name 

200-E PD 
Powerhouse Ditch 

207-B Retention 
Basin 

216-A-9 Crib 

216-A-25 Pond 
(Gable Mountain 
Pond) 

216-A-40 Trench 

216-A-42 
Retention basin 

216-B-2-l Ditch 

216-B-2-2 Ditch 

Dates of 
Operation 

Unknown to 
1997 

1945 to 1997 

1956 to 1969 

1958 to 1887 

1968 to 1979 

1978 to 1997 

April 1945 to 
1963 

November 
1963 to May 
1970 

Table 2-1. Waste Sites in the 200-CW-l Operable Unit. (5 Pages) 

Depth Dimensions General Description Unit Category Source Facility 

2.4 m to 3 m 762 m (2,500 ft) X Unlined ditch. Contaminated portion of RPP 284-E 
(8tol0ft) 1.2 (4 ft) the ditch stabilized in 1996 and replaced Powerhouse 

by 1 11.5 m (366 ft) of underground 
piping. Most of the ditch is currently 
open. 

2 m (6.5 ft) 75 m (246 ft) X Concrete structure. Collected B Plant RPP B Plant 
37.5 m (123 ft) cooling water. 

4 m (12 ft) )28 (420 ft) X 6.1 m The crib was backfilled with 46 to 61 cm RPP PUREX, 
(20 ft) (18 to 24 in .) of uncontaminated soil in N Reactor liquid 

1993. Received acidic waste. waste 

1.5 m (5 ft) 71 acres Large percolation pond. Bentonite added RPP PUREX, B Plant 
to the pond to tie up radionuclides. 

4m(l2ft) 120 m x 6 m ( 400 ft Rubber-lined ditch . Failure of liner RPP 244-AR Vault 
X 20 ft) contaminated the ditch . Backfilled in 

1994. Contaminated support equipment 
buried in east end of trench. 

6 m (20 ft) 107 m (342 ft) X Concrete structure. Collected PUREX RPP PUREX 
9 m (30 ft) cooling water. 

1.8 m (6 ft) 4.6 m (15 ft) X Unlined ditch . Decommissioned and RPP B Plant, 284-E 
1,067 m backfilled in November 1963 as a result of Powerhouse 
(3,500 ft) UPR-200-E-32. 

1.8 to 2.4 m ),067 m (3,500 ft) X Unlined ditch. Decommissioned and RPP B Plant, 284-E 
(6 to 8 ft) 4.6m(l5ft) backfilled in 1970 as a result of Powerhouse, 

UPR-200-E- I 38 . 241-CR Vault, 
241-BY In-Tank 
Solidification 
Units I and 2, 
207-B Retention 
Basins 



Table 2-1. Waste Sites in the 200-CW-1 Operable Unit. (5 Pages) 

Site Name 
Dates of 

Depth Dimensions General Description Unit Category Source Facility 
Operation 

216-8-2-3 Ditch 1970 to 1973 1.8 to 2.4 m 1,220 m (4,000 ft) X Unlined ditch. Replaced 216-8-2-2 Ditch RPP 241-CR Vault, 
(6 to 8 ft) 6 m (20 ft) in 1970. Decommissioned and backfilled B Plant, 241-BY 

in 1987. In-Tank 
Solidification 
Units 1 and 2 

216-B-3 Maiµ April 1945 to 0.6 to 6 m 35 acres Large percolation pond. 8entonite added TSO B Plant, PUREX, 
Pond 1994 (2 to 20 ft) to pond in 1964. Decommissioned and 244-AR Vault, 

backfilled in 1994. 242-A Evaporator, 
Nl-:Jl Y Jn- I anJc 

Solidification 
Units I and 2, 
284-E 

t:J Powerhouse, 0 
241-CR Vault, t:J tTl 

N 207-8 Retention ~ ~ I 
N Basin, 241-A ~. -....l 

Ventilation System OJ IO 
IO 

I 

Complex 0 
-....l 

216-B-3-l Ditch April 1945 to 1.8 m (6 ft) 975 m (3,200 ft) X Unlined ditch. Decommissioned and RPP B Plant, PUREX, 
July 1964 1.8 m (6 ft) backfilled in 1964. 284-E 

Powerhouse, 
241-BY Tank 
Farm, 241-CR 
Vault, 242-A 
Evaporator 

216-B-3-2 Ditch July 1964 to 1.2 to 2.4 m 4.6 m (15 ft) X Unlined ditch . Decommissioned and RPP B Plant, PUREX, 
1970 (4to8ft) 1,128 m (3,700 ft) backfilled in 1970. 284-E 

Powerhouse, 
241-8Y Tank 
Farm, 241-CR 
Vault, 242-A, 
Evaporator, WESF 



N 
I 

N 
00 

Site Name 

216-B-3-3 Ditch 

216-B-3A 
Expansion Pond 

216-B-3B 
Expansion Pond 

216-B-3C 
Expansion Pond 

216-B-59 Trench 

216-B-59B 
Retention Basin 

2 I 6-C-9 Pond 

216-E-28 
Contingency 
Pond 

216-N-8 Pond 
(West Lake) 

Unplanned 
Release 
UPR-200-E-14 

Dates of 
Operation 

July 1970 to 
1994 

1983 to 1994 

1984 to 1986 

1985 to 1997 

1967 to 1974 

1974 to 1997 

1953 to 1967 

Never used 

Natural Pond 

NA 

Table 2-1. Waste Sites in the 200-CW-1 Operable Unit. (5 Pages) 

Depth Dimensions General Description Unit Category Source Facility 

1.8 m (6 ft) 6 m (20 ft) X Unlined ditch . Decommissioned and TSO B Plant, PUREX 
1,128 m (3,700 ft) backfilled in I 994. 

Approx. l m 4 hectares (10 acres) Clean closed under RCRA in 1995. RPP" Same as 216-B-3 
(2 to 3 ft) Main Pond 

Approx. l m 4 hectares (IO acres) Clean closed under RCRA in 1995. RPP" Same as 216-B-3 
(2 to 3 ft) Main Pond 

2 to 3 m 17 hectares ( 141 Clean closed under RCRA in 1995. RPP" Same as 216-B-3 
(6 .6 to IO ft) acres) Received clean effluent until August 1997. Main Pond 

3.6 m (12 ft) 6 m (20 ft) x 122 m Activated in December 1967 as a trench, RPP B Plant 
(400 ft) upgraded to a retention basin. Received a 

single release of 477,000 L (126,000 gal) 
of effluent. 

3m(l0ft) 30 m (JOO ft) x Designed to receive cooling water from RPP B Plant 
40 m (130 ft) B Plant, this concrete basin was 

constructed over a section of the 216-B-59 
Trench. 

7.6 m (25 ft) 244 m (800 ft) X Received cooling water from 1953 to RPP 201-C 
30 m (JOO ft) 1967. The eastern halfofthe pond was Hot-Semi-works 

used as a burial ground for the 201-C Hot Building 
Semi-Works Building from 1985 to 1989. 
The pond was backfilled to grade in I 989. 

1.2m(4ft) 30 acres Built for emergency use in 1986; was RPP None 
never used. 

NA 77,800 m2 Received sewage sludge from early RPP Unknown 
Hanford Construction camp. 

NA NA The 216-B-3 Pond dike broke allowing RPP 2 I 6-B-3 Pond 
contaminated water to flow into a ravine 
east of the pond. July 1958. 
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Table 2-1. Waste Sites in the 200-CW-1 Operable Unit. (5 Pages) 

Site Name 
Dates of 

Depth Dimensions General Description Unit Category Source Facility 
Operation 

Unplanned NA NA NA A coil leak in the 221-B Building RPP B Plant 
Release contaminated the 4,900,000 L 
UPR-200-E-32 ( I ,300,000 gal) of primarily low-level 

cooling water discharged through the 
207-B Retention Basin to the 216-8-2-1 
Ditch. The primary contaminants were 
Ce-144 at 30 Ci and Sr-90 at 0.05 Ci. The 
ditch was closed, backfilled, and 
stabilized. The retention basin walls were 

...washed-and-eo¥-et:ed-w~th-an-asphalt-e: ! 
emulsion. Contaminated vegetation 
(Russian thistle with readings of2,000 
ct/min) was removed from the ditch and 0 
disposed. 0 

0 tr:l 
N Unplanned NA NA NA As a result of a coil leak at the F-15 RPP PUREX ~ ~ I 
N Release \0 PUREX Tank in June 1964, an estimated ::t>, 

UPR-200-E-34 10,000 Ci of mixed fission products were 
t:c \0 

\0 
I 

released to 2 16-8-3-1 Ditch, 216-A-25 0 
-...J 

Pond, and 216-B-3 Pond. The pond algae 
were killed, and efforts were made to 
precipitate the fission products. The 
216-8-3-1 Ditch was backfilled and 
replaced by the 216-8-3-2 Ditch. 

Unplanned NA NA NA 15 kg of cadmium nitrate was released in RPP PUREX 
Release May 1977 from PUREX Tank TK-324 to 
UPR-200-E-5 l the 216-8-3 Pond and the 216-8-3-3 

Ditch. 

Unplanned NA NA NA Gravel area north of216-B-3-3 Ditch was RPP Vehicle 
Release contaminated while washing a Decontamination 
UPR-200-E-94 contaminated vehicle. Area 
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Table 2-1. Waste Sites in the 200-CW-1 Operable Unit. (5 Pages) 

Site Name 
Dates of 

Depth 
Operation 

Unplanned NA NA 
Release 
UPR-200-E-66 

Unplanned NA NA 
Release 
UPR-200-E-138 

RPP = RCRA past-practice unit 
TSD = treatment, storage, and/or disposal unit 
Waste sites in bold are representative sites. 

Dimensions 

NA 

NA 

General Description 

11 -7-84 contamination from 216-A-42. 

An estimated 1,000 Ci Sr-90 was released 
in March 1970 during an operation with 
the product storage Tank 80 I via a leaking 
manometer sensing line. The waste was 
washed to the floor drains, which were 
directed to 216-B-2-2 Ditch bypassing the 
207-B Retention Basin . The 216-B-2-2 
Ditch received much of the material 
resulting in radiation levels of 500 R/h at 
8 cm (3 in.) from the pipe gallery. The 
216-8-2-2 Ditch was decommissioned and 
backfilled with surface stabilization. The 
216-8-3-2 Ditch was also decontaminated 
and backfilled as a result of this unplanned 
release. 

1Former RCRA TSD units that have been clean closed under RCRA: listed as RPP sites in Tri-Party Agreement. 

Unit Category 

RPP 

RPP 

Source Facility 

216-A-42 Basin, 
PUREX 

B Plant 
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3.0 INITIAL VALUATION OF REPRESENTATIVE SITES 
AND RCRA TSD UNITS 

The purpose of this section is to resent results of previous characterization efforts at 
representative sites and TSD units in the 200-CW-1 OU in order to provide a background for 
understanding the waste sites in ~ s OU. The contaminant inventory, effluent volume, available 
soil and groundwater data, and current understanding of the distribution of contamination are 
also discussed for the representative sites and TSD units. 

Certain subsections of this sectio contain information that will be used for portions of the 
RCRA TSD closure plan. These are as follows : 

• Section 3. I , "Known and 
I 

uspected Contamination," provides closure plan facility 
description 

• Section 3.3 , "Nature and xtent of Contamination," provides closure plan facility 
description and groundwa er monitoring. 

3.1 KNOWN AND SUSPEClfED CONTAMINATION 

As discussed in Section 2.0, wast · sites in this OU received dilute concentrations of a number of 
radionuclides in cooling water an infrequent influxes of unusually high concentrations of wastes 
associated with unplanned release . This and the following sections detail the known and 
suspected discharges of contamin tion to the waste sites. Specific information on waste 
characteristics for the RCRA TSD units, intended to serve as Chapter 4 of the RCRA Closure 
Plan, is presented in Section 3.3.2. 

The estimated inventory of the pri ary radionuclides and chemicals that were discharged to 
waste sites in the 200-CW-1 OU as obtained from the WIDS, the aggregate area management 
study (AAMS) reports for the 200 eas (e.g. , DOE-RL 1993a), and is also summarized in 
Appendix A of the Waste Site Gro !ping for 200 Areas Soil Investigations (DOE-RL 1997). The 
estimated inventory for the repres~ tative sites and TSD units and total inventory for all 28 waste 
sites in this OU is presented in Table 3-1. Only the radionuclides uranium, plutonium, 
americium-241 , cesium-137, ands rontium-90 are tabulated. 

The chemical sewer stream contai s a variety of constituents, some of which have been released 
in reportable quantities. These inc ude hydrazine; sulfuric, nitric, phosphoric, and formic acids; 

· sodium hydroxide; sodium and alllfinum nitrate; cadmium; and chromium. The quantity and 
type of nonradiological contamin~ts are difficult to quantify as they were not routinely 
monitored. A complete list of cont{:lminants of potential concern (CO PCs) is presented in the 
200-CW-1 Gable/B-Pond and Ditches Cooling Water Waste Group Remedial Investigation DQO 
Summary Report (BHI 1999, Table 1-5) 

3-1 
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3.2 ENVIRONMENT AL MONITORING 

Current efforts at the Hanford Site focus on environmental cleanup of the Site. Prior to recent 
cleanup efforts, monitoring was performed across the Hanford Site to measure and evaluate 
long-term trends in the environmental accumulation ofradioactivity. Risks associated with 
unacceptable levels of contamination were typically addressed by stabilizing ( covering with soil) 
the area of concern to minimize impact on human health and the environment. 

The accumulation of radioactivity at cooling water disposal sites was typically evaluated through 
sampling and analysis of sediment samples. These samples were typically collected directly 
from the bottom of the receiving sites; some samples were collected through several meters of 
water. The accumulation ofradioactivity was the principal focus of monitoring; therefore, 
samples were routinely collected less than 0.3 m (1 ft) below the pond/ditch bottom. 
Nonradioactive constituents were not commonly analyzed. Samples were collected on an annual 
basis; however, the number of samples collected was limited and sample locations were 
generally not well documented. Therefore, very little or no information is typically available to 
evaluate the lateral and vertical extent of contamination in the vadose zone during active periods 
of discharge. Groundwater is monitored for some constituents at these sites through the RCRA 
requirements and the sitewide groundwater monitoring program. The available contaminant 
information for each site is discussed in the following section. 

3.3 NATURE AND EXTENT OF CONTAMINATION 

This section uses previously published data to describe the contamination associated with the 
representative sites and TSD units (Figure 2-2). The section discusses the RPP sites and TSD 
units separately so that the sections required for a RCRA closure plan are clearly identified. 

3.3.1 RCRA Past-Practice Sites 

3.3.1.1 216-B-2-2 Ditch. Limited data have been collected to evaluate contaminants associated 
with the 216-B-2-2 Ditch above the water table, because very little or no routine or operational 
environmental monitoring was performed during operation of this facility. The current 
understanding of contaminant fate and transport in the vadose zone at this site is gained from 
borehole 299-E33-333 , completed in January 1998. This borehole was drilled through the 
216-B-2-2 Ditch to groundwater, located 76.2 m (250 ft) below ground surface (bgs). The 
location of this borehole is shown in Figure 3-1. Groundwater is monitored in association with 
the 216-B-63 Ditch, which is a RCRA TSD unit located immediately to the north of the 
216-B-2-2 Ditch (Figure 3-1). 

Borehole 299-E33-333 was drilled and sampled to assess the nature and extent of subsurface 
contamination beneath the ditch and refine the preliminary conceptual model of the site. 
Characterization activities consisted of excavating to locate the ditch, drilling, soil sampling and 
analysis, and geophysical logging. This borehole was drilled through the head end of the ditch 
with the intent to bias the characterization to the area of maximum contamination and provide a 
vertical profile of contaminant distribution. Samples were collected for chemical, radiological, 
and physical property analysis. The analyte list included volatile organic compounds, 
semivolatiles, polychlorinated biphenyls (PCBs), metals, and 25 radiological constituents. All 
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samples were field surveyed for adioactivity by radiological control technicians. A swnmary of 
the results from this borehole is ~rovided below; a more detailed discussion of activities and 
results is presented in Borehole 'ummary Report for the 216-B-2-2 Ditch (BHI 1998). 

Radiological analysis of labor~tor. samples indicates that the upper 4.6 m (15 ft) of the soil 
column contains the most con~ination; no man-made radionuclides were detec ed below 4.6 m 
(15 ft). The primary man-made adionuclides strontium-90, cesium-137, and europium-154 were 
detected in laboratory samples at maximum concentrations of 4,710 pCi/g, 100 pCi/g, and 
1.29 pCi/g, respectively. The m'F.mum concentrations were at the interval between 4 and 4.6 m 
(13 and 15 ft) bgs (approximately 1.5 m [5 ft] below the historical bottom of the ditch) . 
Radiological screening from the borehole also shows that the highest contamination is in the 
upper 4.6 m (15 ft) of the soil co~. Field radiological surveys for beta-gamma activity 
ranged from 400 to 150,400 dpm above background, with the highest reading in the interval 
between 4 and 4.6 m (13 and 15 i ) bgs (approximately 1.5 m [5 ft] below the historical bottom 
of the ditch). Below 4.6 m (15 ft ,, beta-gamma activity was a maximum of 600 dpm above 
background. 

This upper zone of contamination was also confirmed using a spectral gamma borehole logging 
system. The gamma-emitting mah-made radionuclides detected during logging were cesium-137 
(maximum of 400 pCi/g at 3 m), , obalt-60 (0 to 15 pCi/g near ground surface), and 
europium-154 (maximum of2.0 J?Cilg at 3 m). Cobalt-60 was found only in the interval from 0 
to 0.3 m (0 to 1 ft) bgs; this intenfal was not sampled for laboratory analysis. Strontium-90, a 
beta emitter, is not detectable usi g the spectral logging system. The distribution of man-made 
radionuclides underlying the 216-, -2-2 Ditch is consistent with the conceptual model developed 
for the 200-CW-1 OU. 

One nontarget volatile organic an • lyte was detected: total xylenes had a concentration of 8 
µg/kg in the interval from 45.7 to 6.5 m (150 to 152.5 ft) bgs. Aroclor-1260 was the only 
significant semi volatile target ana yte detected; it had a maximum concentration of 9 .2 mg/kg in 
the interval from 2.4 to 3 m (8 to O ft) bgs. 

No groundwater monitoring has b en performed to specifically evaluate impacts associated with 
the 216-B-2-2 Ditch. Monitoring ata applicable to the ditch are collected in support of RCRA 
monitoring at the 216-B-63 Ditch. This ditch is located from a few meters to 60 m (200 ft) north 
of the 216-B-2-2 Ditch; the two di ches parallel each other over most of their length. 
Conclusions regarding the 216-B-63 Ditch are applicable to the 216-B-2-2 Ditch because of their 
close proximity. Eleven wells are ·n the 216-B-63 Ditch/216-B-2-2 Ditch groundwater 
monitoring network (Figure 3-1 ), , onsisting of six upgradient and five downgradient wells. 

Groundwater monitoring at the 21G-B-63 Ditch indicates that the groundwater has not been 
impacted by surface disposal activ1ties at the trench (Barnett and Chou 1998). The constituents 
being monitored are specific cond ctance, pH, total organic carbon, total halides, gross beta, and 
gamma-emitting radionuclides. 

In addition to evaluating nearby gr undwater wells, another method used to assess the potential 
impact on groundwater was to co are the total volume of effluent discharged to the ditch to the 
soil pore volume beneath the facili . For the 216-B-2-2 Ditch, the total effluent volume is less 
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than the calculated soil pore volume (Appendix A, DOE-RL 1997). This suggests that the 
wetting front and any contaminants that may have been associated with it have not impacted 
groundwater. Groundwater flow direction is to the west in the vicinity of this ditch (Figure 2-4), 
with a gradient of 0.00004 (PNNL 1998). 

3.3.1.2 Gable Mountain Pond. Sediment samples from the Gable Mountain Pond were 
collected at least annually when it was receiving effluent. At least two samples per year were 
collected from the bottom of the pond near the inlet, and the north or south ends of the pond. 
The predominant radionuclides detected in the pond were strontium-90, cesium-137, plutonium 
isotopes, and americium-241. The concentration of these contaminants ranged from 0.6 to 
7.0 pCi/g of strontium-90, 4 to 558 pCi/g of cesium-137, 0.4 to 23 pCi/g of plutonium 239/240, 
and from less than detection limit to 51 pCi/g of americium-241 . These and other data collected 
over the operational life of the pond are presented in the Environmental Protection/Surveillance 
Annual Reports, which are listed in Table 3-4 of the 200-CW-l Gable/B-Pond and Ditches 
Cooling Water Waste Group DQO Summary Report (BHI 1999). 

Cushing and Watson (1974) conducted an investigation in Gable Mountain Pond to determine 
the potential for the off site transfer of radioactivity to man. Grab samples were collected from 
the bottom of the pond to a depth of 0.3 m (1 ft) along five transects that each had four sampling 
points. These data provide an example of the distribution of radionuclides in a pond setting. The 
report indicates that cesium-137 is the predominant radionuclide in the pond. The highest 
concentration of cesium-13 7 and other radioisotopes was generally detected in sediments on the 
northwest end and deeper section of the pond along its long axis. Madeen (1970) investigated 
the vertical distribution of a few contaminants and showed that the relatively immobile 
radionuclides are contained in the top few centimeters of the pond sediment (Figure 3-2). 

An investigation to determine the concentration and distribution of PCBs in pond sediments was 
conducted in 1984 (PNL 1986). All but one of the samples collected were found to contain the 
PCB Aroclor 1260; PCB concentrations ranged between 0.002 and 0.148 mg/kg, with the highest 
concentration next to the mouth of the inlet pipe. The distribution of PCBs was consistent with 
the hypothesis that higher levels of contamination should be detected near the inlet of the facility . 

To evaluate subsurface radiological contamination near the pond, 10 soil samples were collected 
during the drilling of well 699-53-47B in February 1984 (Fuchs et al. 1984). The location of this 
well is shown in Figure 3-3 . Concentrations of strontium-90 ranged from 0.36 to 1.74 pCi/g in 
1984, which would be 0.25 to 1.22 pCi/g when decayed to the present. The highest 
concentrations were detected at 7.0, 11.6, and 12.6 m (23, 38, and 41.5 ft) bgs. The sample 
collected at 7.0 m bgs was approximately 0.76 m (2.5 ft) above the water table. The deeper 
samples were collected from below the water table. 

Data from well 699-53-47B indicate that strontium-90 is present in the soil column 9 m (30 ft) 
northeast of the historical shores of the pond, at concentrations much lower than found in the 
sediment underlying the pond. Soil contamination in this well is likely the result of localized 
flooding caused by changing water levels in the pond during periods of high precipitation and 
discharge. It is less likely that lateral migration within the Hanford formation occurred, because 
the highly permeable nature of this facies is expected to transmit effluent directly beneath the 
pond. The distribution of strontium-90 throughout the vadose zone also is consistent with the 
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presence of strontium-90 in the roundwater. The distribution of strontium-90 in soil samples 
from well 699-53-47B is shown 1n Figure 3-4. 

It should also be noted that wellJ 99-53-47B was drilled and sampled using the hard-tool drilling 
method. Hard tooling requires t~~ addition of water to the well to create a drilling mud for 
lubrication and to clean drill chip from around the well (Fuchs et al. 1984 ). Because this 
method has the potential to drive contamination downward, the possibility exists that the samples 
obtained in this study were not re

1
resentative of conditions at depth. 

Groundwater monitoring at Gablr Mountain Pond is performed under the Site-Wide 
Groundwater Program. Seven grbundwater wells are used to monitor the site; however, some of 
the wells completed above the baf alt are becoming more difficult to sample and monitor because 
of the declining water table. Grofildwater monitoring indicates that strontium-90 is the main 
contaminant of concern (COC); i was detected in three wells near the pond in 1997, and the 
concentrations are increasing over time. This contamination is likely from unplanned release 
UPR-200-E-34 in 1964, during wt ich approximately 7,500 Ci of fission products were 
discharged to the pond. The max mum annual average concentration of strontium-90 detected in 
1997 was 1,300 pCi/L in well 69 

1
-53-47A. This concentration is substantially above the interim 

drinking water standard of 8 pCi/L The strontium groundwater plume and location of 
groundwater monitoring wells ar shown in Figure 3-5. The increase in the level of strontium-90 
contamination over time in well 6f 9-53-4 7B is shown in Figure 3-6. Groundwater is nearly 
stagnant in this area; there may b a slight flow to the northwest (see Figure 2-4). 

3.3.2 216-B-3 TSD Unit 

This section presents historical i ormation on the inventory and characteristics of waste released 
to the 216-B-3 Pond and the 216~-3-3 Ditch, as well as a summary of soil and groundwater 
data. This unit is the only TSD ·tin this OU that requires closure under Washington 
Administrative Code (WAC) 173- 03-610 and the Hanford Facility RCRA Permit (Permit). The 
216-B-3A, 216-B-3B, and 216-B-] C Expansion Lobes have been clean closed under RCRA 
(DOE-RL 1994). The purpose ofthis section is to present the waste characteristic information 
that satisfies Section 4.0 of a RC~ closure/postclosure plan. Also included is a discussion of 
the listed waste hydrazine and potr tial supporting information for a contained-in determination. 

3.3.2.1 Sources of Waste Contrirutions. Exhaustive information regarding sources of waste 
contributions to the B Pond syste~ is available in previously published documents. The majority 
of waste contributions to the B Po~d system were from the PUREX Plant and B Plant. Known 
and suspected contamination to th~ B Pond system from these facilities is documented in the 
AAMS reports for B Pond and PUREX (DOE-RL 1993a, 1993b, respectively). Further 
information is also contained in thJ 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 

I 
1990) and the 216-B-3 Expansion ands Closure Plan (DOE-RL 1994). 

The largest contributing streams were the B Plant cooling water and steam condensate 
(nondangerous waste source), PUR!EX Plant cooling water (nondangerous waste source), the 
B Plant chemical sewer (potentiall~ dangerous waste source), and the PUREX Plant chemical 
sewer ( dangerous waste source). Pldditional routine sources of effluent originated from the 
242-A Evaporator, 242-B Evaporatbr, 244-AR Vault, 244-BXR Vault, 244-CR Vault, 

3-5 



DOE/RL-99-07 
Draft B 

241-BY Tanlc Farm, 241-A Aging Waste Ventilation System Complex, 283-E Water Treatment 
Facility, and 284-E Powerhouse. None of the effluent released from these additional sources was 
considered to be dangerous waste. More infrequent waste contributions came from unplanned 
releases, PUREX Plant steam condensate, and miscellaneous construction activities; all but the 
unplanned releases were probably nondangerous waste sources. 

The PUREX chemical sewer was the major source of dangerous waste to the B Pond system, and 
is the reason that B Pond is a TSD unit. Four mechanisms existed for the discharge of dangerous 
waste into the chemical sewer. These mechanisms were as follows . 

• Overflow of condensate from the acid fractionator - Sporadic overflow of the acid 
fractionator may have resulted in an acidic waste (D002) discharge to the chemical sewer. 

• Effluent discharges from regeneration of the demineralizers - Serial discharges of 
sulfuric acid and sodium hydroxide (both D002) routinely resulted in the discharge of 
effluent below a pH of 2 and above a pH of 12.5 to the chemical sewer. This practice 
continued until 1989 when a catch tanlc was placed in service to hold the regeneration 
effluents. 

• Disposal of out-of-tolerance chemical makeups - Various chemicals, including 
hydrazine (U133) and state-only toxic mixtures (WT0l , WT02), were discharged to the 
chemical sewer when adjustments to chemicals used in the PUREX Plant became out of 
tolerance to required plant specifications. 

• Accidental spills - Equipment failures, misvalvings, and overflowing tanlcs resulted in 
accidental spills to the chemical sewer. The most significant was unplanned release 
UPR-200-E-51 that occurred in May 1977 and released 15 kg of cadmium nitrate (D006) 
to the chemical sewer. 

A listing of chemicals released to the PUREX Plant chemical sewer from mid-1983 to 1987 is 
contained in Table 3-2. Before 1983, detailed release records were not maintained. The· quantity 
identified represents the amount discharged at the point the sewer line entered the 216-A-29 
Ditch, but not necessarily the B Pond TSD unit. Chemicals and associated state dangerous waste 
designation codes identified in Table 3-2 are the same as those identified in the Part A Permit 
Application for the B Pond system. 

Unplanned releases ofradiological contamination have impacted the B Pond system (DOE-RL 
1993a). Unplanned release UPR-200-E-34 occurred in June 1964 and contaminated the 
216-B-3-1 Ditch and B Pond with approximately 2,500 Ci of mixed fission products from 
PUREX. This release resulted in the placement of bentonite in the pond to adsorb the 
contamination. Unplanned release UPR-200-E-138 occurred in March 1970 when about 
1,000 Ci of strontium-90 was released from B Plant to the 216-B-2-2 Ditch. This release has 
been shown to have impacted B Pond (DOE-RL 1993a). 

3.3.2.2 Maximum Inventory of Waste Managed at the 216-B-3 TSD Unit. Discharges to 
B Pond ceased in April 1994 when all effluents were rerouted to the 216-B-3C Expansion Pond 
via a pipeline. Dangerous waste discharges ceased in 1987. Discharges to the B Pond system 
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were at a maximum during 1988. Total discharge to the facility since 1945 is estimated to have 
exceeded 1 trillion L. The invent\ ry ofradionuclide contamination is presented in Table 3-1. 

3.3.2.3 Historical Sampling an1 Analysis. Surface soil and sediment characterization of 
B Pond and the 216-B-3-3 Ditch recurred in August and September 1989. Soil and sediment 
data provide dangerous waste corlstituent information as well as a limited amount of radionuclide 
information. The laboratory resu ts from this sampling event are provided in the Phase 1 
Characterization of the 216-B-3 .P~ nd System (WHC 1991). These data have not been validated, 
but subsequent sampling at the B [ ond system (Phase 2 and Phase 3) shows that the Phase 1 data 
are a reliable source of informatiI for the determination of known and suspected contamination. 
A summary of this information i~,[ rovided below. 

Metals. Thirty samples were collf cted from the main B Pond during the Phase 1 investigation. 
The metals analyzed for Phase 1 spil sampling were aluminum, antimony, arsenic, barium, 
beryllium, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, lithium, magnesium, 
manganese, mercury, molybdenurh, nickel, potassium, selenium, silicon, silver, sodium, 
strontium, thallium, tin, titanium, \ anadium, zinc, and zirconium. Of these metals, only 
cadmium, lead, and mercury were found in concentrations exceeding the threshold value, defined 
for metals as the upper concentraf on for common ranges in soils, the background level in the 
216-E-Contingency Pond (an unc ,ntaminated pond sampled during Phase 1), or the contract 
limit for the specific analyte. 

Cadmium was found in concentra · ons exceeding the threshold value in B Pond and the 
216-B-3-3 Ditch. Twenty-one of he thirty samples taken from B Pond were above the threshold 
value. Three of the fifteen sample taken from the 216-B-3-3 Ditch were above the threshold 
value. Elevated cadmium levels ay be caused by unplanned release UPR-200-E-51. 

Lead was found in concentrations r,xceeding the threshold value only in B Pond. Twenty-one of 
the thirty samples were above the t eshold value. 

Mercury was found in concentrati ns exceeding the threshold value in B Pond and the 
216-B-3-3 Ditch. Twenty-two ofth.e thirty samples taken from B Pond and three of the fifteen 
samples taken from the 216-B-3-3 itch were above the threshold value. 

Ions. The ions analyzed for the P ase 1 sampling were ammonium, bromide, chloride, cyanide, 
fluoride , nitrate, nitrite, phosphate, sulfate, and sulfide. Data did not indicate that any of these 
ions were above the contract requi ed detection limit (CRDL) or at levels of concern at either 
B Pond or the 216-B-3-3 Ditch. 

Organics. Organics analyzed for hase 1 sampling were chlorinated herbicides, 
chloropesticides, phosphorous pest cides, PCBs, semivolatile organics, and volatile organics. 
A complete listing of specific orgarlics analyzed is contained in Phase 1 Characterization of the 
216-B-3 Pond System (WHC 19911 No compounds were found at concentrations above the 
CRDL or levels of concern in eithei B Pond or the 216-B-3-3 Ditch. 

An investigation to determine the concentration and distribution of PCBs in pond sediments was 
conducted in 1984 (PNNL 1986). All of the samples collected contained Aroclor 1260 with 
concentrations ranging from 0.006 o 0.230 mg/kg. The highest concentrations of Aroclor were 
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located near the pipe inlet and deepest area in the eastern portion of the pond. There were no 
conclusions made to the possible origin of PCBs at the B Pond. However, Aroclor 1260 was the 
main PCB fluid used in the Hanford Site electrical equipment. 

Radionuclides. The primary radionuclide analytes for Phase 1 sampling were gross alpha, gross 
beta, strontium-90, and gamma energy analysis . Five composite samples were analyzed for 
sodium-22, potassium-40, cobalt-60, zirconium-95/niobium-95 , ruthenium-I 06, cesium-I 34, and 
cerium-144/praseadymium-144. The data show that these analytes were present in very low 
abundance. 

3.3.2.4 Contained-In Determination for Hydrazine (U133). Hydrazine product (U133) 
entered the 216-B-3-3 Ditch and B Pond from the PUREX Plant aqueous makeup unit tanks. As 
such, all environmental media and debris generated as waste during the characterization and 
remediation of these TSD units would be identified as listed hydrazine dangerous waste in 
accordance with WAC 173-303-081(3). This presents a problem from the context of storage, 
treatment, and disposal of soils and other debris generated from remediation of these units. All 
substantive dangerous waste management standards will apply to generated soils and debris 
because they are defined as listed waste. Should environmental media only be regulated due to 
the hydrazine waste code, this requirement could unduly burden characterization and cleanup 
activities. Particularly problematic requirements are those associated with land disposal 
restrictions; U133 wastes must undergo treatment using one of the technologies prescribed in the 
40 Code of Federal Regulations (CFR) 268 Table, "Treatment Standards for Hazardous Wastes." 
These technologies encompass mostly thermal or chemical destruction or extraction technologies 
and would be required prior to disposal of any waste, soils, and/or debris generated at B Pond 
and the 216-B-3-3 Ditch. 

In accordance with the Washington State Department of Ecology' s (Ecology ' s) contained-in 
policy for environmental media (Letter, Tom Eaton, Ecology, "Contained-in Policy," dated 
February 19, 1993) and the U.S. Environmental Protection Agency' s (EPA' s) contained-in 
requirements for debris (40 CFR 261.3[f]), the listed waste code can be removed from debris and 
media iflevels of the compound for which the waste was listed are below risk-based action 
levels. Hydrazine rapidly oxidizes to form nontoxic nitrogen and water in the environment. 
Therefore, hydrazine discharged to the B Pond system in 1991 (the year the 216-A-29 Ditch 
stopped operating) could not be present in the B Pond system above detection or risk-based 
action levels. For these reasons, a contained-in determination for U133 hydrazine in soil and 
debris at the B Pond and 216-B-3-3 Ditch will be requested from Ecology and the EPA under 
separate documentation .. 

3.3.3 RCRA Site Groundwater Monitoring for the 216-B-3 TSD Unit 

This section presents descriptions and results of interim status groundwater monitoring at B Pond 
and the 216-B-3-3 Ditch. Interim status groundwater requirements are contained in 
WAC 173-303-400(3)(a). This section incorporates by reference 40 CFR 265 Subpart Fas the 
groundwater requirements that must be complied with during interim status. The purpose of this 
section is to present interim status groundwater monitoring information that will be included in a 
RCRA closure/postclosure plan. This information will be used as Section 5.0 of the 
closure/postclosure plan that will form the basis for the modification to the Permit. This section 
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will not include the proposed fin 1 status groundwater monitoring program. This information 
will be provided in the future wi hin the closure/postclosure plan. 

The current interim status groun water monitoring plan as required by WAC 173-303-400 and 
40 CFR 265 Subpart Fis containr d in Interim Status Groundwater Monitoring Plan for the 
216-B-3 Pond (WHC 1995). FUI)ther details regarding the geology, hydrology, and the current 
groundwater monitoring progrant for the 216-B-3 Pond and 216-B-3-3 Ditch can be found in this 
document. In addition, the 216-Jf-3 Expansion Ponds Closure Plan (DOE-RL 1994) contains 
information regarding the same l}CRA interim status groundwater monitoring system, and 
annual reports ( e.g., PNNL 1998 present the results from groundwater monitoring. 

3.3.3.1 History of RCRA Grouedwater Monitoring at the B Pond System. RCRA 
groundwater monitoring at the B l~ond system began in 1988 with an interim status indicator 
parameter eval_uation (detection-~level) program. The ?rogram was elevated to an assess~ent
level program m 1990 because o · elevated total orgaruc halogens (TOX) and total orgaruc carbon 
(TOC) levels in two downgradie t wells. The results of the groundwater quality assessment, 
which concluded in 1996, are repprted in Results of RCRA Groundwater Quality Assessment at 
the 216-B-3 Pond Facility (Barnett and Teel 1997) and are summarized in Section 3.3.3 .5. 

3.3.3.2 Aquifer Identification. he uppermost or unconfined aquifer beneath the 216-B-3 
Pond is contained primarily withip sediments of the Ringold Formation and extends from the 
water table to the top of the basalt or, in some areas, the lower mud unit of the Ringold 
Formation. The aquifer is more t~an 152 m thick in some areas and thins to O m along the flanks 
of bordering bedrock or other im ermeable units. 

The measured hydraulic properti s of the suprabasalt sediments are highly variable. The range 
of hydraulic conductivities varies over several orders of magnitude, with the sharpest contrast 
between the Hanford formation clfd the Ringold Formation. In general, hydraulic conductivities 
in the Ringold Formation are sev, ral orders of magnitude lower than those in the Hanford 
formation. The westward flow t oughout the 200 East Area is along a zone of very high 
transmissivity and is apparently a result of the water table occurring in the very permeable 
gravels of the Hanford formation. 

3.3.3.3 Well Location and Desi n. The interim status groundwater monitoring network for the 
216-B-3 Pond system and the 21 6i-B-3-3 Ditch includes 25 wells constructed from 1987 through 
1992. The location of the monitoring wells is shown in Figure 3-7. Ten of the wells are 
constructed with screens at the w~ter table. The remaining 15 wells are screened at deeper levels 
in the aquifer. Construction s~aries and details of drilling and design specifications for all 
wells in the interim status ground ater monitoring system are contained in WHC (1995). 

Two upgradient wells were select • d to determine the background groundwater chemistry. These 
are wells 299-E18-l and 299-E32 4, located in the northwest and southwest portions of the 200 
East Area, respectively. These loeations were selected to be certain that the wells were not 
affected by the 216-B-3 Pond gro I dwater mound. Sixteen downgradient wells were used. Of 
these, 11 wells were completed in the confined aquifers and 5 wells were completed in the 
unconfined aquifers. Constructio of wells followed RCRA standard well construction 
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specifications (WHC 1992). WAC 173-160, "Minimum Standards for Construction and 
Maintenance of Wells," was used to set the basic design requirements. 

3.3.3.4 Well Sampling and Analysis. The interim status groundwater monitoring sampling and 
analysis plan is based on an assessment-level monitoring program (WHC 1995). Sampling under 
this program occurs quarterly in accordance with 40 CFR 265.92. Constituents that are analyzed 
for are contamination-indicator parameters (pH, specific conductance, TOX, TOC) and 
site-specific parameters (semivolatile organic compounds, inductively coupled plasma metals 
[filtered], gross alpha, gross beta, alkalinity, anions, and turbidity). Analytical procedures follow 
SW-846 (EPA 1990) or equivalent methods. Water table elevation data have been evaluated at 
least annually to determine if the monitoring wells are appropriately located. Sampling, 
preservation, chain-of-custody procedures, and quality assurance and quality control protocols 
are described in WHC (1995). Sampling results are recorded in quarterly reports and in an 
annual summary. 

Statistical analysis of interim status groundwater monitoring data are summarized in WHC 
(1995). Background levels for contamination-indicator parameters ( established after 1 year of 
quarterly monitoring) are compared with results from downgr.adient wells semiannually in 
accordance with 40 CFR 265 .92. Four replicate measurements are obtained from each 
downgradient well for the contamination-indicator parameters. An averaged replicate t-test 
method is used to evaluate the data. 

The maximum number of wells (25) was monitored from 1993 to late 1995. The number of 
wells in the network was then reduced to 13 in 1995 to eliminate redundancy and focus resources 
on additional hydrochemical analyses in the remaining wells. In 1996, one of two upgradient 
wells (299-E18-l) was dropped from the network, and well 299-E32-4 was shared with the 
Low-Level Burial Grounds monitoring network. 

In January 1998, the Interim Status Groundwater Monitoring Plan network for the 216-B-3 Pond 
was reduced to nine wells per the Interim Change Notice (ICN) (WHC 1995). This ICN also 
reduced the frequency of sampling from quarterly to semi-annually and the constituent list to 
contaminant indicator parameters ( detection level) only. The nine wells that make up the 
network are 299-E32-4 (upgradient), 299-E26-11 , 699-40-36, 699-40-40A, 699-41-42, 699-42-
37 699-43-43 , 699-43-45, and 699-44-39B. Figure 3-8 shows the current monitoring network. 

3.3.3.5 Results of Interim Status Groundwater Monitoring Data. The B Pond system was 
placed into an assessment-level groundwater monitoring program in 1990 due to elevated TOX 
and TOC in two wells. From that time until 1996, comprehensive sampling and analysis was 
performed to determine the cause of these anomalies. The assessment report (Barnett and Teel 
1997) concluded that elevated TOX and TOC were isolated occurrences and that no dangerous 
waste could be correlated to the results. One compound, tris (2-chloroethyl) phosphate 
(TRIS2CH), was found to have potentially contributed to elevated TOX concentrations. 
However, due to (1) this compound generally being at low concentrations below or near limits of 
quantitation, (2) the possibility that TRIS2CH may be a product of well construction, and (3) its 
low and diminishing concentrations along with TOX and TOC, no further investigation was 
determined to be justified. There is no record ofTRIS2CH being discharged to the B Pond 
system. The assessment report concluded that interim status groundwater monitoring should 
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revert to an indicator parameter e aluation program. This decision is currently pending approval 
by Ecology. 

The only contaminants consistently detected in the groundwater that are attributable to B Pond 
system operations were tritium (riiaximum 232,000 pCi/L) and nitrate (maximum 22,500 pCi/L). 
Tritium is not a dangerous waste bonstituent for the purposes ofRCRA groundwater monitoring; 
however, it is discussed here for ompleteness regarding the remediation of the 216-B-3 Pond. 
Only tritium occurred in concentriations above drinking water standards. Tritium and nitrate 
have generally trended downwar in concentration since the beginning of interim status 
groundwater monitoring in 1988. 

Chromium, iron, and manganese ave historically exceeded drinking water standards in several 
wells. These concentrations havd been attributed to well construction and oxidizing conditions 
in the aquifer. Arsenic has been detected at levels far below drinking water standards and is 
probably not attributable to oper~tions of the B Pond system. Measurements of specific 
conductance have routinely prod4ced results below Hanford Site background values for 
groundwater. Radionuclide activities have been very low at the B Pond system with the 
above-mentioned exception of tritium. 

I 
3.4 POTENTIAL IMPACT$ TO HUMAN HEAL TH AND THE ENVIRONMENT 

This section describes the concep ual model developed to identify potential impacts on human 
health and the environment from f aste sites in this group. Information pertaining to 
contaminant sources, release mec anisms, transport media, exposure route, and receptors are 
discussed to develop a conceptua understanding of potential risks and exposure pathways. 
This information will be used to upport an evaluation of potential human health and 
environmental risk. 

The primary sources of contamin tion at the waste sites in this group were major facilities 
(e.g. , PUREX, B Plant) in the 20Q East Area. Facilities in this area routinely discharged 
low-level contaminated wastewater to unlined ponds and ditches. Releases to the environment 
from primary sources have result . d in secondary contaminant sources, which are the 
contaminated soils beneath waste sites/unplanned release sites in this OU. Secondary releases 
can occur through infiltration, resfspension of contaminated soil, volatilization, biotic uptake, 
leaching, and external radiation (gamma). The dominant mechanism of contaminant transport is 
related to infiltration. Residual nioisture from effluent discharge has the potential to impact 
groundwater, as it may be curren y migrating through the soil column by gravity drainage in 
some areas. 

Potential receptors (human and e ological) may be exposed to the affected media through several 
exposure pathways, including illlflation, ingestion, and direct exposure to external gamma 
radiation. Potential human recep~ors include current and future site workers and visitors 
(occasional users). Potential ecological receptors include terrestrial and aquatic plants and 
animals. The conceptual exposurb model for the 200-CW-1 OU is shown in Figure 3-9. 

Future impacts to humans are lar ely dependent on the land use. The type of future land use is 
not certain at this time, but indusr · al land use for the 200 Areas is favored by the Tri-Parties. 
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Outside the 200 Area boundary the preferred land use is preservation and conservation (DOE-RL 
1998). 

3.5 DEVELOPMENT OF CONT AMIN ANTS OF CONCERN 

The development of a list of CO PCs and refinement to the list of COCs was one of the main 
objectives of the data quality objective (DQO) process for characterization of the 200-CW-1 
representative sites and TSD units. The DQO process is more fully described in Section 4.1. 
The preliminary list of CO PCs included the complete set of contaminants that were potentially 
discharged to this cooling water group from facilities discussed in Section 2.2. This master list 
of CO PCs was evaluated against a set of exclusion criteria to enable the development of a final 
COC list. Chemical characteristics such as toxicity, persistence, and chemical behavior in the 
environment were considered. The criteria for exclusion of certain constituents, as detailed in 
the DQO report (BHI 1999), are as follows: 

• Short-lived radionuclides (half-lives of less than 3 years) 

• Radionuclides that constitute less than 1 % of the fission product inventory. Historical 
sampling also indicates that these radionuclides have not been detected in the 
environment 

• 

• 

• 

• 

• 

• 

• 

Naturally occurring isotopes that were not created during Hanford Site operations 

Constituents with atomic mass greater than 242 that represent less than 1 % of the actinide 
activities 

Progeny radionuclides that build insignificant activities within 50 years 

Chemicals that have no known carcinogenic or toxic effect 

Constituents that have been diluted, neutralized, and/or decomposed by high volumes of 
water and/or the presence of acids and bases 

Chemicals that are not persistent in the environment 

Potentially hazardous or toxic substances that are analyzed in the general suite of metals 
and organic analysis performed. 

The exclusion process resulted in a final list of COCs for the Gable Mountain Pond/B-Pond and 
Ditch Cooling Water Group, which is presented in Table 3-3. The preliminary list of CO PCs and 
the excluded analytes and rationale for exclusion are presented in Table 1-6 of the DQO 
summary report (BHI 1999). Additional information regarding the COCs is presented in the 
DQO summary report and Section 4.0 of this document. 
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Figure 3-2. Vertical Distribution of Cesium-137 and Europium-154 (decayed to 
September 1998) for Sediment Samples Collected in Gable Mountain Pond 

(after Madeen 1970). 
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Figure 3-4. Vertical Distribution of Strontium-90 Near Gable Mountain Pond 
(decayed to September 1998), from Soil Samples Collected During 

Construction of Well 699-53-47B (after Fuchs et al. 1984). 
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Figure 3-5. Strontium-90 roundwater Plume at Gable Mountain Pond, 1998. 
Dots and circles repre~ent locations of groundwater monitoring wells . 
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Figure 3-6. Strontium-90 Concentrations in Groundwater from Well 699-53-47B 
from 1984 to 1998. 

• 

• 

0 
0 
0 
-

0 
0 
00 

• 
• 

•
• 

0 
0 

• 

'1/K)d '06-.1s 

3-18

0 
0 
s:t' 

0 
0 
N 

• 

.. 

O'I 
O'I 

f � 

II") 

- g:

0 

-

M 
O'I 
O'I 
-

II") 

00 
O'I 
-

M 
00 
O'I 



DOE/RL-99-07 

Draft B 

Figure 3-7. B Pond (216- -3) and Associated Groundwater Monitoring Wells. 
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Table 3-1. Inventory of Known and Suspected Contamination for Each Representative Site in the 
200-CW-1 Operable Unit, and Effluent Volume Received. 

Site 

200-E PD 

207-B 

216-A-9 

216-A-25 

216-A-40 

216-A-42 

216-8-2-1 

216-8-2-2 

216-8-2-3 

216-8-3 

216-8-3-1 

216-8-3-2 

216-8-3-3 

216-B-3A 

216-8-38 

216-B-3C 

216-8-59 

216-8-598 

216-C-9 

216-E-28 

216-N-8 

UPR-200-E-14 

UPR-200-E-32 

UPR-200-E-34 

UPR-200-E-51 

UPR-200-E-66 

UPR-200-E-94 

UPR-200-E-138 

Radionuclides decayed to September 1998 (from DOE-RL 1997). 

Site Name 

200-E Powerhouse Ditch 

207-B Retention Basin 

216-A-9 Crib 

Gable Mountain Pond 

216-A-39 Crib, 216-A-39 Trench 

216-A-42, 207-AA Retention Basin 

216-8-2-1 Ditch 

216-8-2-2 Ditch 

216-8-2-3 Ditch 

B Pond 

216-8-3-1 Ditch 

216-8-3-2 Ditch 

216-8-3-3 Ditch 

B Pond Lobe A 

B Pond Lobe 8 

B Pond Lobe C 

216-8-59 Trench 

2 I 6-8-598 Retention Basin 

216-C-7 Swamp, Former 221-C Canyon Excavation 

216-E-25, 200 East Area Contingency Pond 

West Lake, West Pond 

UN-200-E-14, 216-8-3 Pond Dike Break 

UN-200-E-32, Coil Leak from 221-B 

Liquid Release to B-Pond and Gable Pond 

Liquid Release from PUREX to 8-Pond 

216-A-42 Basin Contamination Release 

Vehicle Decontamination Area 

Liquid release from B Plant 

TOTALS: 

Total for representative sites and TSDs: 

Total U 
(kg) 

--
--

0.22 

878 

--
--
--
--
--

370 

--
--
--
--
--
--
--
--
--
--
---
--
--
--
--
--
--
--

1248 

1248 

Total Pu 
(g) 

--
--

0.5 

428 

--
--

250 

0.042 

--
250 

--
--
--
--
--
--
--
--
0.338 

--
--
--
--
--
--
--
--
--

929 

678 

Am-241 
(Ci) 

--
--
-

0.000528 

--
--

--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

3.96 

3.96 

7.92 

3.96 

Cs-137 
(Ci) 

--
--

3.8 

167 

--
--

76.3 

0.256 

0.256 

76.3 

--
--
--
--
--
--
--
--
0.0098 

0.574 

--
--
--
--
--
--
--
--

397 

298 

Sr-90 Nitrate Effluent 
(Ci) (kg) Volume (m3

) 

-- -- --
-- -- --

8.9 300000 981,029 

208 - 307,000,000 

-- -- 946 

-- -- --
82 -- 149,000,000 

119 -- 49,700 

350 -- --
82 - 240,000,000 

-- -- 149,000,000 

-- -- 149,000,000 

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- 477 

0.0234 -- 1,030,000 

1.97 -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

1051 300,000 996,062,152 

505 0 307,049,700 
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Table 3-2. Chemical Releases into the PUREX Plant Chemical Sewer 
Line from Mid-1 983 to 1987 (modified from DOE-RL 1990). 

Date Cher 1ical Pounds Waste Designation 

5/20/83 Aluminum nitn te nonahydrate 17,725 None 

10/17/83 Potassium permanganate 10,700 None . 
Sodium darbonate 1,412 

2/9/84 Potassium hydroxide 83 ,000 D002 

. 2/26/84 Sodium t i)'droxide 3,700 D002, WT02 

5/ 16/84 Cadmim n nitrate 25-50 D006, WT0I 

6/6/84 Hydrkine 332 Ul33 
Hydroxylar nine nitrate 90 

8/22/84 Nitri< acid 9,000 D002 

10/2/84 Hydr r12ine 280 Ul33, WT02 
Hydroxylar nine nitrate 407 

11/1 /84 Sulfur c acid 3,482 None 

11 /27/84 Nitri 
I 

acid 349 None 
Ferrous ulfamate 43 

Sulfazriic acid 68 

12/2/84 Potassium hydroxide 150 D002 

12/2/84 Potassium hydroxide 62,683 D002, WT02 

1/ 10/85 Hydroxylai nine nitrate 100 Ul33 

Hydraine 21 
Nitri acid 66 - I 1/18/85 Nitri acid 6,236 D002, WT02 

2/8/85 SodiulI) nitrate 160 None 

4/4/85 Ferrous 
1
ulfamate 52 None 

Nitri acid 269 
Sulfan ic acid 132 

5/14/85 Nitric acid 190 Ul33 
Hydroxyl:tine nitrate 98 

Hyd azine .4 

5/27/85 Nitrif acid 223 None 

6/25/85 Nitri acid 24,189 D002, WT02 

7/ 1/85 AmmoniJm fluoride 5,368 WT0l 
Am -1 • 1,016 mon111m mtrate 

8/6/85 Sodium ~ydroxide 42,440 D002, WT02 

10/28/85 Nitrip acid I, 181 D002 . 
12/18/85 Cadmiufll nitrate 35 D006, WT0l 

12/28/85 Alumin~m nitrate 650-730 None 
nonat'ydrate 

2/ 12/86 Nitri ~ acid 42 D002 
. Sulfu ic acid 276 

' 
2/ 13/86 Sulfu ,ic acid 77 D002 

. 2/19/86 Sodium 1ydroxide < 100 D002, WT02 

2/21 /86 Sulfu ic acid <100 D002 

3/24/86 Sulfu ic acid <100 D002 

6/28/86 Sulfuric acid 121 D002 

7/7/86 Hyctfazine 6 Ul33 

4/25/87 Sodimh nitrite 1,275 none 
. 

' 
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Table 3-3. List of Contaminants of Concern at the 200-CW-1 Operable Unit. 

Radioactive Constituents 

Americium-241 Plutonium-239/240 

Cesium-137 Strontium-90 

Cobalt-60 Technetium-99" 

Europium-152 Tritium" 

Europium-154 Thorium-232 

Europium-155 Uranium-233/234 

Neptunium-23 7 Uranium-235/236 

Nickel-63* Uranium-238 

Plutonium-238 

Chemical Constituents - Metals 
Arsenic Lead 

Barium Mercury 

Beryllium Nickel 

Cadmium Selenium 

Chromium Silver 

Hexavalent Chromium Vanadium 

Copper Zinc 

Chemical Constituents - Other lnorganics 
Ammonia Phosphate 

Chloride Sulfate 

Cyanide Sulfide 

Fluoride pH 
Nitrate/Nitrite 

Chemical Constituents - Volatile Organics 
Acetone Dichloromethane (Methylene Chloride) 

1-Butanol (Butyl alcohol) Ethanol 
2-Butanone (MEK) Halogenated hydrocarbons 

Butylated hydroxy toluene Propanol (lsopropyl alcohol) 

Carbon Tetrachloride Toluene 

Chloroform (Trichloromethane) 1, 1, 1 Trichloroethane 

Decane 1, 1,2 Trichloroethane 

Semi-Volatile Organics 
Diesel fuel 0 Polychlorinated biphenyls (PCBs) 

Keroseneb Shell E-2342 (napthalene and paraffint 

Nonna! paraffm hydrocarbonb Soltrol-170 (C10H22 to C6 to H34; purified kerosene t 
Paraffin hydrocarbonsb Tributyl phosphate 
•These CO PCs are deep-zone sensitive only. No analyses are required for these in the shallow zone soils, as they are soft beta 
emitters in low abundance that have insignificant dose impact in the shallow zone. 
b Analyzed as kerosene total petroleum hydrocarbons. 
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PLAN APPROACH AND RA TIO NALE 

4.1 SUMMARY OF DATA UALITY OBJECTIVE PROCESS 

The remedial investigation needs (or the 200-CW-1 OU were developed in accordance with the 
DQO process (EPA 1993; BHI-EH-01 , Environmental Investigations Procedures, 
Procedure 1.2). The DQO proces~ is a seven-step planning approach that is used to develop a 
data collection strategy consistent jwith data uses and needs. The goals of the process are to 
provide the data needed to refine t e preliminary site conceptual model and support remediation 
decisions. 

The DQO process was implement d by a team of subject matter experts and key decision 
makers. Subject matter experts prpvided input on regulatory issues, the physical condition of the 
sites, and sampling and analysis methods. Key decision makers from the U.S. Department of 
Energy, EPA, and Ecology participated in the process and approved the characterization 
approach as outlined in the DQO Workbook. The DQO process and involvement of the team of 
experts and decision makers provir es a high degree of confidence that the right type and quality 
of data are collected to fulfill info , ational needs of the 200-CW-1 remedial investigation. 
Results of the DQO process for c aracterization of the representative sites and TSD units in the 
200-CW-1 OU are presented in a urnmary report (BHI 1999). 

4.1.1 Data Uses 

Data generated during characteriz tion of the representative sites and TSD units will consist 
mainly of contaminant data. Continant data will be used to define the nature and extent of 
radiological and chemical contam nation; support an evaluation of risks; and assist in the 
evaluation, selection, and design fa remedial alternative. By defining the type and distribution 
of contamination, the site-specific conceptual model for contaminant distribution can be verified 
or rejected. Verification of the c ent model will direct the application of the analogous unit 
concept at 200-CW-1 waste sites. A limited amount of data will be collected to characterize the 
physical properties of soils that w 11 be used to support an assessment of risk ( e.g. , RESidual 
RADioactivity Dose.Model [RES ] modeling). Contaminant and soil property data will be 
obtained by sampling and analyzi , g soils at the two representative sites and two TSD units. 

4.1.2 Data Needs 

A considerable amount of inform tion has been presented in Sections 2.0 and 3.0 regarding 
200-CW-1 waste sites. Some of · s information will be used to develop a site-specific 
conceptual model for the waste~i ,es, and additional information is provided by reference. For 
most waste sites, information is a ailable regarding location, design, major types of waste 
disposed, and radiological cont inants associated with the bottom of waste sites. However, the 
data needed to refine the site conc

1

eptual model and support remedial decision making are 
limited. As defined by the DQO ~rocess, the focus of the 200-CW-1 RI is to determine the 
nature and extent of contaminatiot in the vadose zone. Specifically, determinations of the type, 
concentration (especially highest oncentration), and vertical and lateral extent ofradiological 
and chemical contaminants in the adose zone are the major data needs. Data are also required 
to determine the physical properti s of soils; these data will provide additional inputs to support 
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an evaluation of risk through the use of models for groundwater transport, exposure to 
radionuclides, etc. 

4.1.3 Data Quality 

Data quality was addressed during the DQO session by identifying potential COCs and 
establishing associated analytical performance criteria. The process of identifying potential 
COCs is summarized in Section 3.5. Analytical performance criteria were established by 
evaluating potential ARARs and preliminary remediation goals (PRGs), which are regulatory 
thresholds/standards or derived risk-based thresholds. These potential ARARs and PRGs 
represent chemical-, location-, and action-specific requirements that are protective of human 
health and the environment. Regulatory thresholds/standards or preliminary action levels 
provide the basis for establishing cleanup levels and dictate analytical performance levels (i.e. , 
laboratory detection limit requirements). Detection limit requirements and standards for 
precision and accuracy are used to define data quality. 

To provide the necessary data quality, detection limits should be lower than preliminary action 
levels. Additional data quality is gained by establishing specific policies and procedures for the 
generation of analytical data and field quality assurance/quality control requirements. These 
requirements are discussed in detail in the sampling and analysis plan (SAP) (Appendix A). 
Analytical performance requirements are specified in Tables 3-7a and 3-7b of the DQO 
workbook (BHI 1999). Table 3-7a contains analytical requirements for shallow soils collected 
up to 4.6 m (0 to 15 ft) bgs, and Table 3-7b provides the analytical requirements for deeper soils. 
The potential ARARs and PRGs for 200 Area waste sites are discussed in Sections 4.0 and 5.0 of 
the Implementation Plan (DOE-RL 1998). 

4.1.4 Data Quantity 

Data quantity refers to the number of samples collected. The number of samples needed to 
refine the site conceptual model and make remedial decisions is based on a biased sampling 
approach. Bias in sampling is the intentional location of a sampling point within a waste site 
based on process knowledge of the waste stream and exp~cted behavior of the contaminant(s) of 
concern, and is the preferred sampling approach as defined in Section 6.2.2 of the 
Implementation Plan (DOE-RL 1998) for the RI phase. Using this approach, sampling locations 
can be selected that increase the chance of encountering the highest contamination in the local 
soil column. 

Sample locations at representative sites and TSD units were selected based on the preliminary 
conceptual model presented in the DQO summary report and applied to site-specific 
representative sites and TSD units in Section 2.4 of this work plan. Twenty-nine locations in the 
four waste sites were selected for sampling. The locations were selected with the goal of 
intersecting the highest area of contamination and to determine the vertical and lateral extent of 
contamination within the historical boundary of the waste sites. Three to ten samples will be 
collected from different depths at each of the sites to evaluate the extent of contamination. 
Additional samples may be collected as warranted by observations such as changes in lithology 
and visual indications of contamination. This bias sampling approach was designed to provide 
the data needed to meet data DQOs for this phase of work. 
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4.2 CHARACTERIZATION APPROACH 

This section provides an overview of characterization activities that are planned to collect the 
required data identified in the DQ process. These activities are borehole drilling and 
excavation of test pits ( or auger b reholes) to collect and analyze soil samples. The sampling 
strategy is designed to provide access to potentially contaminated subsurface areas. Sample 
collection shall be guided by field screening efforts and a sampling scheme that identifies critical 
sampling depths. 

4.2.1 Drilling and Sampling 

Two deep boreholes will be drille and sampled at locations near the inlets to Gable Mountain 
Pond and B Pond (Figures 4-1 an 4'-2). These locations were chosen because the inlet areas are 
where the highest levels of cont ination are generally expected to exist and, therefore, the deep 
sediments that will be collected should provide a worst case for maximum contamination levels 
at depth. 

The sample collection strategy ha been designed to thoroughly characterize the pond sediments 
and the vadose zone materials ben ath them to the top of the groundwater table. Sampling will 
generally begin at the first sign of adiological contamination, as determined by field 
measurements. This contaminatiop is expected to begin at the historic bottom of the pond (i.e., 
pond sediments), but if contaminafion is detected in backfill materials above the pond bottom, 
they will also be sampled. Sampl, s shall be collected at 0.76-m (2.5-ft) intervals for the first 3 m 
(10 ft) from the bottom of the pond, then at 1.5-m (5-ft) intervals to 7.6 m (25 ft) , then at 3-m 
(10-ft) intervals to groundwater. ~ additional sample will be collected at a total depth of 48.2 
m (158 ft) bgs. This will represent the high water mark sample based on information taken from 
monitoring well 699-43-43 located approximately 61 m (200 ft) due south of the proposed 
borehole location. For B Pond, sabples will also be collected at 15 m (50 ft) , 30 m (100 ft) , 45 .7 
m (150 ft), and just above the wat r table. An additional sample will be collected at a total of 7.8 
m (25 .5 ft) bgs. This will represe t the high water mark sample based on information taken from 
monitoring well 699-53-47B locat_fd approximately 137 m (450 ft) to the west-southwest. 
Samples that were identified as cr~tical in the DQO process will be collected at 4.6 m (15 ft) and 
7.6 m. Additional samples may b collected at the discretion of the geologist/sampler based on 
field screening and geologic info ation. A detailed sample schedule for each deep borehole is 
presented in the SAP (Appendix ). 

All drilling will be via a method a proved by Bechtel Hanford, Inc. (BHI), and will conform to 
site-specific technical specificatior s for environmental drilling services. The drill rig will 
require a 23-m (75-ft) square pad with a 5-m- (16-ft) wide access road leading to it. Cleaning 
and decontamination requirement will also be performed using BHI-approved methods. 

Likely drilling methods for this project include cable tool, sonic, and diesel hammer. The 
drilling method must allow the usj of a 13-cm- (5-in.) outside-diameter split-spoon sampler. Use 
of a split-spoon sampler will nece . sitate composting the sample over at least 0.3 m (1 ft) to 
obtain enough sample for analysis. The drilling method must not use any system that circulates 
air or water. 
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Boreholes will be drilled to the top of the water table . The maximum total depth of the 
investigation at Gable Mountain Pond and .B Pond will be approximately 12 m ( 40 ft) and 52 m 
(170 ft) bgs, respectively. based on the depth to water in nearby wells . The presence of 
water-saturated soils will indicate the end of the borehole and will be determined by the site 
geologist. Up to three strings of casing may be telescoped to the proposed depth. to minimize 
transport of contaminants in the vadose zone from the drilling operations. The casing sizes will 
be of sufficient size to accommodate a split spoon to the bottom of the borehole. Downsizing of 
the casing will be commensurate with the decrease in contamination levels with depth based on 
field screening. Actual conditions during drilling may warrant changes; the changes may be 
implemented after consultation with. and the approval of, the task lead and the site technical 
representative. The casing at the Gable Mountain Pond borehole will be removed when drilling 
and sampling are completed. The borehole shall be backfilled with bentonite or an appropriate 
alternative abandonment procedure in accordance with WAC 173-160. "Minimum Standards for 
Construction and Maintenance of Wells:· The B-Pond boring will be completed as a RCRA 
groundwater monitoring well for the TSO unit. 

4.2.2 Test Pit Excavation/Auger Drilling and Sampling 

Twenty-seven test pits and/or shallow auger borings shall be excavated and sampled at the 
representative sites and TSO units. The locations of these excavations are shown in Figures 4-1 
through 4-3. Test pits will likely be used for excavating and sampling; however. a hollow stem 
auger may be used as an alternative if it is determined to be more cost-effective. The 
excavations will be used to determine vertical and lateral extent of contamination within the area 
historically defined as the waste site boundary. 

If sampling from a test pit, samples shall be collected at the bottom of the pond ( or the first 
detection of contamination. whichever is encountered first) and at 0. 75-m (2.5-ft) intervals to 
3 m (10 ft), then at 1.5-m (5-ft) intervals to 7.6 m (25 ft) . Additional samples may be collected at 
the discretion of the geologist/sampler based on field screening information. and critical samples 
will be collected at 4.6 and 7.6 m bgs. A detailed sample schedule for each test pit/auger 
borehole is presented in the SAP (Appendix A). The maximum depth of test pit excavation will 
be 7.6 m (25 ft) bgs. 

Test pits will be excavated and sampled with an excavator. which will be large enough to collect 
samples from the maximum target depth of 7.6 m (25 ft). The samples shall be collected directly 
from the backhoe bucket and handled in accordance with BHI-EE-01. Environmental 
Investigations Procedures. 

Samples collected from hollow stem augers will require the use of a large-diameter split-spoon 
sampler. which necessitates compositing the sample through at least 0.3 m (l ft) to get adequate 
sample size for analysis . In this case. samples will be collected at the intervals described for 
~rilling to 7.6 m (25 ft). As with test pits. critical samples will be collected at 4.6 and 7.6 m (15 
and 25 ft) ; additional samples may be collected at the discretion of the geologist/sampler based 
on field screening information. 
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All samples and/or cuttings from he boreholes and test pits will be field screened for evidence of 
radionuclides by the rndiological {ontrol technician. Radioactivity screening of the soils v • .- ill 
assist in the selection of sample i tervals. Field screening instrumentation will be maintained 
consistent with the manufacturer· specifications and other approved procedures. The site 
geologist will record all field sere ning results in the borehole log. Field screening methodology 
and instrumentation is described i detail in the SAP (Appendix A). 

4.2.4 Analysis of Soil 

Samples shall be collected for chcynical and radionuclide analysis and the determination of soil 
properties. A fairly broad and corpprehensive list of analytes has been selected for this 
investigation; this list was develo , ed based on an evaluation of all potential contamination that 
was discharged to the waste sites . Development of this list of COCs is presented in Section 3 .5 
and Table 3-3. Tables A2-l and 

1

2-2 of the SAP list detailed descriptions of analytical methods. 
holding times. and quality assura~ce and quality control procedures for each contaminant. A 
limited number of samples will al o be analyzed to determine soil physical properties such as 
moisture content and particle size All samples will be collected and controlled in accordance 
with BHI-EE-01. EIP 4.0. ' ·Soil ] Id Sediment Sampling." A detailed sample schedule for all 
boreholes and test pits is included in the SAP. 

4.3 GEOPHYSICAL LOG IING 

The two deep boreholes describe9 in Section 4.2.1 will be logged with a spectral gamma-ray 
logging system to provide continyous vertical logs of gamma-emitting radionuclides, and with a 
neutron moisture logging system to identify moisture changes. 

The spectral gamma logging systJm uses standard laboratory high purity germanium (HPGe) 
detector instrumentation to identi ty and quantify gamma-emitting radionuclides in wells as a 
function of depth. The HPGe dettector is calibrated to National Institute of Standards and 
Technology testing requirements nd includes corrections for environmental conditions that 
deviate from the standard calibrat on condition. The HPGe detector has been used to locate, 
identify , and monitor the distributron and movement of contaminants in more than 600 boreholes 
at the Hanford Site. The precisioljl of this detector is such that movement of mobile constituents 
in the subsurface can be identified to as little as 0.07 m (0.25 ft) at depths of up to 167.6 m 
(550 ft). The detector requires co stant cooling with liquid nitrogen and was designed to operate 
completely submerged in water. enting of the nitrogen gas to the surface is accomplished with 
a specially designed logging cabi,-

The geophysical logging system t~at measures moisture employs a weak radioactive neutron 
source and neutron detector to pr1vide a direct reading of hydrogen atom distribution in the soil 
surrounding the borehole. This d . tector will be used to measure continuous vertical moisture in 
the vadose zone. 
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The geophysical logs will be used to supplement the laboratory radionuclide data to determine 
the vertical distribution of radionuclides in the vadose zone beneath Gable Mountain Pond and 
B Pond and aid in geological interpretation of subsurface stratigraphy. The deep boreholes wi II 
be logged prior to the addition of a new casing string and after the well has reached total depth. 

Existing wells in the vicinity of representative sites and TSO units may be logged with the 
gamma ray logging tool. Logging will only be required in existing wells that have one casing 
string and lack annular seals. A list of wells to be logged is identified in the SAP. 

All geophysical logging will be in accordance with Waste Management N orthwesf s procedure 
WMNW-CM-004. Section 17 ... Geophysical Logging." and Section 18. ·'Geophysical Logging 
Analysis.'' Applicable detection limits. analytical methods. and accuracy and precision 
requirements are defined in the documents governing borehole logging. The site geologist will 
indicate all geophysical surveys on the geologic log, and include the depth interval of initial and 
repeat runs. 

4-6 



- .-, .. · , ~1,- ~- --~ -~ E) 
• ,, .t,. '• • ..J'.M~,; ' •• •~ ·•-•• r • •i\l • '••,- -, ' > 0 

~.: 
i f 
, \ 

,:) 

.:' , ,-- ..L.~. 
\ 

'-., - .. :• .. ., ..... 

. .. . -... ', 'C. 
\ . 
-\ ' I 

\. ' '-'" 5 ·0;~ ·---- ,,_ 
.... 132!\ ~-- .,,. ' 

\ ' 1 
\, ' '",, 

\ __ /·,:, 

\ '-·--... 
--l~ r.-,~--~ / .b 

c... 

0 

CJ 
Groundwater Monitoring Well or Borehole 

Maximum Extent of ~ 
Gable Mountain Pond .T, Planned Borehole 

Meters 
E---------3 

E----3 

I Planned Test Pit 

1200 1400 
r:;---=--i I 1200 

Contour Interval = 1/2 meter. 

---- ~ 14!J.O--.. .......... _...,. 

\ 

"--\ 
'\ \ 

' . \ _ . 
'\~-- -\. 

i, '· 
1 

i 
I, 
1 
I 
\ 

··--._\ 
i\ 
'\ -

\ 

"-, ('<>:> , ( :;"' "--- \ ~~~~- .,~ , -:-:GP-to·.-.,,. ... .-:.-J~, .:-_:-:·:--.---:"/·.'·:--:-::-:.-:-:-:--:-. '°', -- ____ _{ 

+,~i~\-' "~::~L ~~=~L :-~\,~~~f?::'.~i!:;:;) --~-<~. 
,- -~~,; .... _;;. _ __, \/' ·-----', 1/~1/fa.0'0."-.,'--.......,! --'-.. '--. ,( I'- , 

BHl:rpp 11/04/98 singleton_km/figure6bordtole.aml Database : 12-MAR-1999 

~ .... 
IJQ 

= ., 
tD 

""' I .... 
~ 
0 
t') 

~ -.... 0 = 
0 

"""3 
tD 
[I> -~ tj -· 0 -[I> 

tj tTl ~ = ~ ~ Q. 

= :=t>, 
to \0 

0 \0 ., I 
tD 0 =- -..J 
0 -tD 

~ -~ 
~ 
O" -tD 

3: 
0 

= = -~ .... = 
~ 
0 = p. 



~ 
I 

00 

Groundwater Monitoring Well or Borehole 

·+· I 

Planned Borehole 

Planned Test Pit 

/ 
J 

'--,.. 

/ ,- ---· 

~ -· (IQ 

= ., 
~ 

~ 
I 

~ 

~ 
0 
n 
~ .... -· Q 

= fl.I 

0 .., ,.., 
~ 
fl.I .... 
'"'= -· .... 
fl.I 

0 ~ 

= 0 c.. 0 tTI = ~ ~ Q ~. ., 
~ t):j I.O =- I.O 
0 I - 0 
~ -..J 
~ .... 
= '"'= 0 

= c.. 
~ 

= c.. .... 
=-~ 
N 
I--' 
0-, 
I = I w 
i:, -· .... 
n 
:=:-



·• • 

~ 
vi 

~ 
-0 
<J 
§ ..c: 

u 
"' i5 i5: 

.... < 
I 
) 

I 
I 
I 

! ; 
/ 
I 
I 
I 

,! ,,..,. 
1\ 
I 

I 
/ 

I 
I 

) 

DOE/RL-99-07 
Draft B 

Figure 4-3. Lo,fations of Test Pits at the 216-B-2-2 Ditch. 
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STIGATION/FEASIBILITY STUDY PROCESS 

This chapter describes the RI/FS ( ssessment) process for the 200-CW-1 OU. The development 
of and rationale for this process is provided in the Implementation Plan (DOE-RL 1998) and is 
summarized in Figure 1-1. The p ocess follows the CERCLA format with modifications to 
concurrently satisfy the requiremt ts specific to RPP waste sites and RCRA TSD units 
undergoing closure. A summary if the integrated regulatory process is provided in Section 5 .1 . 

Section 5.2 outlines the tasks to be completed during the RI phase, including planning and 
conducting field sampling activitif; and preparation of the RI report. These tasks are designed to 
effectively manage the work, satip DQOs identified in Section 4.0, document the results of the 
RI, and manage waste generated ~uring field activities. The general purpose of the RI is to 
characterize the nature, extent, co*centration, and potential transport of contaminants and 
provide data to determine the need for and type of remediation. The detailed information that 
will be collected to carry out thes • tasks is presented in the SAP (Appendix A) and the waste 
control plan to be prepared prior t , field activities .. 

Tasks to be completed following the RI include an FS with a RCRA TSD unit closure plan 
(Section 5.3), a proposed plan and proposed RCRA permit modification for RCRA TSD units 
(Section 5.4), and a ROD and RCr Permit Modification for RCRA TSD units (Section 5.4). 

Project management occurs throu~hout the RI/FS process. Project management is used to direct 
and document project activities so!~that objectives of the work plan are met and to ensure that the 
project is kept within budget and chedule. The initial project management activity will be to 
assign individuals to roles establi ed in Section 7.2 of the Implementation Plan (DOE-RL 
1998). Other project managemen activities include day-to-day supervision of and 
communication with project staff d support personnel; meetings; control of cost, schedule, and 
work; records management; progr1 ss and final reports; quality assurance; health and safety; and 
community relations. 

Appendix A of the Implementatio Plan (DOE-RL 1998) provides the overall quality assurance 
framework that was used to prepare an OU-specific quality assurance project plan for the 
200-CW-1 RI (Appendix A, Secti n A2.0). Appendix B of the Implementation Plan reviews 
data management activities that are applicable to the 200-CW-1 OU RI/FS and describes the 
process for the collection/control f f data, records, documents, correspondence, and other 
information associated with OU a tivities. 

5.1 INTEGRATED REGUL~ TORY PROCESS 

RCRA closure and corrective actibn authorities have clear jurisdiction over waste with chemical 
constituents (in particular, dangei! us waste and dangerous constituents) and "mixed wastes" 
(mixtures of dangerous waste and radiological contaminants), but not over waste with 
radiological contaminants only. y applying CERCLA authority concurrently with RCRA 
closure and corrective action reqfements through integration, cleanup will be addressing all 
regulatory and environmental obligations at this OU as effectively and efficiently as possible. 
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Also, by applying CERCLA authority jointly with that ofRCRA, additional options for disposal 
of closure, corrective action, and remedial action wastes at the ERDF are possible. By allowing 
flexibility in final disposal options, the three agencies intend to minimize disposal costs as much 
as possible while remaining fully protective of human health and the environment. 

The integrated process for characterization of the 200-CW-1 OU uses this RI/FS work plan in 
combination with the Implementation Plan (DOE-RL 1998) to satisfy the requirements for both 
an RI/FS work plan and a RCRA facility investigation/corrective measures study (RFI/CMS) 
work plan. General facility background information, potential ARARs, preliminary RAOs, and 
preliminary remedial technologies developed in the Implementation Plan are incorporated by 
reference into this work plan. This work plan also provides RCRA TSD closure plan 
information on facility description, location, and process information (Sections 2.1 , 2.2, 3 .1 , and 
3.3), waste characteristics (Sections 3.1 and 3.3), and groundwater monitoring (Section 3.3). 
Following the completion of the work plan, an RI will be performed that will satisfy the 
requirements of a RCRA RFI, as well as provide data needed to support the selection of a closure 
strategy for RCRA TSD units. The RI will be limited to the concurrent investigation of 
representative waste sites and RCRA TSD units undergoing closure. An RI report summarizing 
the results of the RI will then be prepared that will satisfy the requirements for an RFI report. 
The report will also contain the characterization information required in a RCRA TSD closure 
plan. 

After the RI is complete, remedial alternatives/closure strategies will be developed and evaluated 
against performance standards and evaluation criteria. The integration process for the evaluation 
of remedial alternatives includes the preparation of an FS/closure plan that will satisfy the 
requirements for a CMS report and RCRA TSD unit closure plans. Both documents are required 
to include identification and development of corrective measure/remedial alternatives and an 
evaluation of those alternatives. The CMS generally also includes a recommended alternative, 
which is typically the purpose of the proposed plan under CERCLA. The FS will include a 
section that provides corrective action recommendations for RPP sites. The closure plan will 
address the RCRA TSD unit in the OU and will be included in the FS as an appendix. 

RCRA closure options (landfill, modified, and clean closure as defined in Condition II.K. of the 
RCRA Hanford Facility Permit) will be determined based upon the alternative selected and the 
amount of cleanup that can be attained by the alternative. Landfill closure under RCRA will 
include the construction of an engineered barrier over the unit and equates to a containment 
alternative under CERCLA. A modified closure option includes alternatives that leave 
contaminants in place above MTCA Method B cleanup standards in soil, debris, or groundwater. 
A clean closure option requires that all contaminated material and media be removed and 
decontaminated to levels below MTCA Method B. 

The decision-making process for the 200-CW- l OU will be based on the use of a proposed plan, 
ROD, and Hanford Facility RCRA Permit modification. Based on the FS/closure plan, a 
proposed plan will be prepared that identifies the preferred remedial alternative for waste sites 
within the OU. The proposed plan will include a draft permit modification with unit-specific 
permit conditions for RPP waste sites and the RCRA TSD unit within the OU for incorporation 
into the Hanford Facility RCRA Permit. The CERCLA ROD will document the RCRA TSD 
closure and RCRA corrective action decisions for these units. The lead regulatory agency 
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(Ecology) will prepare the CERC A ROD following completion of the public involvement 
process for the proposed plan, w ·ch, after signature by the Tri-Parties, will authorize the 
selected remedial action. The re!dy selected under CERCLA will be incorporated into the 
Hanford Facility RCRA Permit as the RCRA closure/corrective action after issuance of the 
public notice and comment proces . 

The technical and procedural ele ents of RCRA and CERCLA are each addressed in full in this 
process. The CERCLA public i~n

1
olvement, including public notice and opportunity to 

comment, will be enhanced, as ne essary, to concurrently satisfy the public involvement 
requirements for the RCRA clos e and RCRA past-practice processes. The public will be given 
an opportunity to review and co ent on the CMS, closure plans, which are appended to the 
CMS, and the proposed permit cof ditions that will be contained in the proposed plan. The 
proposed plan with a draft permit fodification will be issued for a minimum 45-day public 
review and comment period. Supf orting documents, including the PS/closure plan, will also be 
made available to the public for r iView at this time. A combined public meeting/public hearing 
may be held during the comment , eriod to provide information on the proposed action and 
permit modification and to solicit ublic comment. 

5.2 REMEDIAL INVESTI, ATION ACTIVITIES 

This section summarizes the pl~ed tasks that will be performed during the RI phase for the 
200-CW-1 OU, including the foll ,wing: 

• Planning 
• Field investigation 
• Management of investigat on-derived waste (IDW) 
• Laboratory analysis and d ta verification 
• Data evaluation and repo · ng. 

These tasks and subtasks reflect t e work breakdown structure that will be used to manage the 
work and to develop the projects hedule provided in Section 6.0. 

5.2.1 Planning 

The planning subtask includes act vities and documentation that need to be completed before 
field activities can begin. These i elude the preparation of an activity hazards analysis and site-
specific health and safety plan ( SP), radiation work permits, excavation permits and 
supporting surveys (e.g., cultural, radiological, wildlife, and utilities), work instructions, 
personnel training, and the procur ment of materials and services ( e.g. , drilling and geophysical 
logging services). In addition, bo ehole and test pit locations indentified in Figures 4-1 through 
4-3 will be located using a Global Positioning Satellite system. 

Appendix B of the Implementatio Plan (DOE-RL 1998) provides a general HASP that outlines 
health and safety requirements fo RI activities. Site-specific HASPs will be prepared for test pit 
excavation and drilling, followin requirements of the general HASP. Initial surface radiological 
surveys will be performed to doc ent any radiological surface contamination and background 
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levels in and around the sampling locations. This information will be used to document initial 
site conditions and prepare HASPs and radiation work permits. 

5.2.2 Field Investigation 

The field investigation task involves data-gathering activities performed in the field that are 
required to satisfy DQOs. The field characterization approach is summarized in Section 4.2 and 
detailed in the SAP provided in Appendix A of this work plan. The scope includes soil/sediment 
sampling and analysis to characterize the vadose zone at the two representative waste sites 
(216-A-25 Pond and 216-B-2-2 Ditch) and the RCRA TSD unit (216-B-3 Pond and 216-B-3-3 
Ditch). Major subtasks associated with the field investigation include the following : 

• Test pit excavation and sampling 
• Borehole drilling and sampling and associated geophysical logging 
• Preparation of field reports . 

5.2.2.1 Test Pit Excavation and Sampling. This subtask involves the excavation of test pits 
for the purpose of collecting soil and sediment samples and characterizing the geology of the 
upper vadose zone. Samples will be collected from 27 test pits to a maximum depth of 7.6 m 
(25 ft) , using an excavator. Samples will be collected from the bucket of the excavator and 
packaged for shipment to an offsite laboratory. At the completion of sampling, the test pit will 
be backfilled and initial site conditions reestablished. Alternatively, hollow stem auger drilling 
with split-spoon sampling may be used instead oftest pits, if this technique is found to be more 
cost effective. Other activities includes work zone setup, mobilization/demobilization of 
equipment, equipment decontamination, and field analyses. Planned field analyses include 
radiological field screening. 

All samples and excavated soil will be field screened for radionuclides to provide additional 
characterization data, assist in the selection of sample intervals ( e.g., hot spots), control the work 
( e.g. , separation of contaminated and clean spoil), and ensure the health and safety of workers . 

5.2.2.2 Borehole Drilling and Sampling. This subtask involves the drilling of boreholes for 
the purpose of collecting soil and sediment samples and a geophysical log of the borehole. Two 
boreholes are planned to collect samples down to the top of the groundwater table near the inlets 
of the 216-B-3 Pond and 216-A-25 Pond. Samples will be collected with split-spoon samplers 
and packaged for shipment to an offsite laboratory. At the completion of sampling, the two 
boreholes will be abandoned and initial site conditions reestablished. Alternatively, the borehole 
may be completed as a groundwater monitoring well, if needed by the Hanford Site groundwater 
monitoring program. Other activities include work zone setup, mobilization/demobilization of 
equipment, equipment decontamination, and field analyses. Planned field analyses include 
radiological field screening, geologic logging, and geophysical logging of boreholes. 

All samples and drill cuttings will be field screened for radionuclides to provide additional 
characterization data, assist in the selection of sample intervals ( e.g., hot spots), assist in 
establishing radiation control measures, and ensure worker health and safety. In addition, 
monitoring of volatile organic compounds may be performed at the borehole casing to ensure 
worker health and safety. 
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Geophysical logging will be used o gather in situ radiological and physical data from the two 
boreholes and from several existin 1 wells (specified in Table A3-7 of the SAP). Spectral 
gamma-ray logging will be perfo ed to assess the distribution of gamma-emitting 
radionuclides, and neutron loggin will be performed for moisture content distribution over the 
borehole or well interval. 

5.2.2.3 Preparation of Field Reports. At the completion of the field investigation, a field 
report will be prepared to summar'ze activities performed and information collected in the field, 
including survey data for test pit a.Jjld borehole locations, the number and types of samples 
collected and associated Hanford Environmental Information System numbers, inventory of 
IDW containers, geological logs, field screening results, and geophysical logging results. 

5.2.3 Management of Investiga ion-Derived Waste 

Waste generated during the RI wil be managed in accordance with a waste control plan. 
Appendix E of the Implementatio Plan (DOE-RL 1998) provides general waste management 
processes and requirements for thi IDW and forms the basis for activity-specific waste control 
plans. A waste control plan will e prepared that addresses the handling, storage, and disposal 
of IDW generated during the RI phase. Furthermore, the plan will identify governing 
Environmental Restoration Contrabtor (ERC) procedures and discuss types of waste expected to 
be generated, the waste designatio~ process, and the final disposal location. The IDW 
management task begins at the star of the field investigation, when IDW is first generated, 
through waste designation and dis , osal. To support waste designation and disposal 
requirements, the soil samples col cted will be analyzed for antimony and thallium, which are 
considered underlying hazardous onstituents. 

5.2.4 Laboratory Analysis and Data Validation 

Soil and sediment samples collect d via test pits and boreholes will be analyzed for a 
comprehensive suite of radionucli , es and chemicals, and for select physical properties based on 
established DQOs and as defined i the SAP. The list of analytes, methods, and associated target 
detection limits are provided in Tables A2-1 and A2-2 of the SAP. This task includes the 
laboratory analysis of samples, th compilation of laboratory results in data packages, and the 
validation of a representative numr r of laboratory data packages. 

5.2.5 Remedial Investigation Rjeport 

This section summarizes data eva* ation and interpretation subtasks leading to the production of 
an RI report. The primary activif es include a data quality assessment (DQA); evaluating the 
nature, extent, and concentration contaminants based on sampling results; assessing 
contaminant fate and transport; reJ ning the site conceptual models; and evaluating risks through 
a qualitative risk assessment (Q~ )- These activities will be performed as part of the RI report 
preparation task. 

5.2.5.1 Data Quality Assessmen . A DQA will be performed on the analytical data to 
determine if they are the right type, quality, and quantity to support their intended use. The DQA 
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completes the data life cycle of planning, implementation, and assessment that began with the 
DQO process. In this task, the data will be examined to see if they meet the analytical quality 
criteria outlined in the DQO and are adequate to evaluate the decision rules in the DQO. 

5.2.5.2 Data Evaluation and Conceptual Model Refinement. This task will include 
evaluating the information collected during the investigation. The chemical and radiological 
data obtained from the test pits and boreholes will be compiled, tabulated, and statistically 
evaluated to gain as much information to satisfy the data needs as possible. Data evaluation 
tasks may include the following: 

• Graphically evaluating the data for vertical distribution of contamination within each test 
pit and borehole. 

• Stratifying the data and computing basic statistical parameters such as mean and standard 
deviation for individual levels. In the case of the ponds, this will give an indication of 
lateral and vertical contaminant distribution. 

• Constructing contour diagrams and variograms to evaluate spatial correlations within 
each stratum. This will indicate if contamination is concentrated in a particular area ( e.g. , 
near the influent end for the ponds, at the head end of the ditches). 

• Performing statistical tests on the data to evaluate the presence or absence of 
contamination. There are many facets to this step, including determining the distribution 
of the data and selecting the appropriate statistical tests. The initial screening for 
contamination should evaluate the data with respect to background, by using simple 
comparisons of an upper bound of the data to background concentrations (e.g., Model 
Toxics Control Act [MTCA] tests) or more complex comparisons, such as nonparametric 
hypothesis tests ( e.g. , Wilcoxon Rank Sum Test). These tests may also compare the data 
to appropriate cleanup levels. 

All of these statistical evaluations will aid in refining the conceptual model for this OU and 
selecting the remedial alternative. 

Data on the soil physical properties will be used to determine the sediment type, which will assist 
in choosing the proper unsaturated hydraulic conductivity/moisture retention curve. Knowing 
the soil type and soil moisture will allow the determination of unsaturated hydraulic 
conductivity, which will be used in modeling flow and transport (see Section 5.1.5.3). 

The chemical, physical, and geophysical data will be used for correlating subsurface data, for 
further refinement of the conceptual model, and as inputs to a QRA. 

5.2.5.3 Qualitative Risk Assessment. The application of risk assessment in the 
characterization and remediation of the 200 Areas will follow a graded approach as described in 
Section 5.5 of the Implementation Plan. A QRA will be performed as part of the RI report and 
FS. Once additional data are available for all the sites in an OU, a more quantitative risk 
assessment may be performed. A quantitative, cumulative risk assessment will be used to 
evaluate remedial actions and close out the sites in the 200 Areas. 
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For the 200-CW-1 OU, a QRA · 1 be prepared to evaluate risk to human receptors from 
potential exposure to contaminant in accessible surface sediments and shallow subsurface soils. 
The QRA will also evaluate the i pact to groundwater that may result from contaminants 
migrating to the water table throu , h the vadose zone underlying wastes sites in the 200-CW-1 
OU. 

The computer program RESRAD ill be used to model radionuclide dose and impact to 
groundwater from chemicals and radionuclides. The chemical and physical characterization data 
obtained in this study will be used in RESRAD along with input parameters appropriate to the 
land use. As waste sites within thb 200-CW-1 OU are both inside and outside the 200 Area 
boundary, separate QRAs will be I one for both commercial/industrial and rural residential land 
use . The input parameters reco , ended by the Washington State Department of Health 
(WDOH 1997) will be used for th s effort. 

5.3 

1. 

2. 

3. 

4. 

5. 

6. 

FEASIBILITY STUDY D RCRA TSD UNIT CLOSURE PLAN 

After the RI is complete, r medial alternatives/closure strategies will be developed and 
evaluated against perform • ce standards and evaluation criteria in the FS and appended 
RCRA TSD unit closure p ans. The FS process consists of several steps: Defining 
remedial action objectives (RAOs) and RCRA closure and RCRA corrective action 
performance standards 

Identifying general respon e actions (GRAs) to satisfy RAOs. 

Identifying potential tee ologies and process options associated with each GRA. 

Screening process options to select a representative process for each type of technology 
based on their effectivene s, implementability, and cost. 

Assembling viable techno ogies or process options into alternatives representing a range 
of treatment and containm nt plus no action. 

Evaluating alternatives ~d presenting information needed to support remedy selection 
and RCRA closure of the tlinit as a landfill or under modified or clean closure pursuant to 
RCRA Hanford Facility P I rmit Condition II .K. 

Although some refinement is exp cted during the FS, Appendix D of the Implementation Plan 
satisfies the requirements for the creening phase (steps 1 through 6) of the FS process. The 
preliminary RA Os, PRGs, GRAs, and the screening-level analysis of alternatives is incorporated 
by reference into this work plan. t:s a result of the work completed in the Implementation Plan, 
the FS report will focus on the fin phase of the FS consisting of refining and analyzing in detail 
a limited number of alternatives i entified in the screening phase. Remedial action alternatives 
considered to be applicable to the 200-CW-1 OU include the following: 

• No action 
• Institutional controls 
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• Engineered surface barriers with or without vertical barriers 
• Excavation and disposal with or without ex situ treatment. 

During the detailed analysis each alternative will be evaluated against the following criteria ( 40 
CFR 300.430): 

• Overall protection of human health and the environment 
• Compliance with ARARs 
• Long-term effectiveness and permanence 
• Reduction of toxicity, mobility, or volume 
• Short-term effectiveness 
• Implementability 
• Cost 
• State acceptance. 

One additional modifying criterion, community acceptance, will be applied following the FS at 
the proposed plan and ROD phase. 

National Environmental Policy Act of 1969 (NEPA) values will also be evaluated as part of 
DOE' s responsibility under this authority. NEPA values include impacts to natural, cultural, and 
historical resources; socioeconomic aspects; and irreversible and irretrievable commitments of 
resources. 

RCRA closure performance standards (WAC 173-303-610[2]) will also be used to evaluate the 
ability of alternatives to comply with RCRA closure requirements. These standards require the 
closure of TSD units in a manner that: 

• Minimizes the need for further maintenance 

• Controls, minimizes, or eliminates, to the extent necessary to protect human health and 
the environment, post-closure escape of dangerous waste, dangerous waste constituents, 
leachate, contaminated run-off, or dangerous waste decomposition products to the 
ground, surface water, groundwater, or the atmosphere 

• Returns the land to the appearance and use of surrounding land areas to the degree 
possible given the nature of the previous dangerous waste activity. 

In addition, RCRA corrective action performance standards (WAC 173-303-646[2]) will be used 
to evaluate alternative compliance with RCRA corrective action requirements. These standards 
state that corrective action must: 

• Protect human health and the environment for all releases of dangerous wastes and 
dangerous constituents, including releases from all solid waste management units at the 
facility 
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Occur regardless of the ti~ e at which waste was managed at the facility or placed in such 
units and regardless of wh~ther such facilities or unit were intended for the management 
of solid or dangerous waste 

• Be implemented by the o* er/operator beyond the facility boundary, where necessary to 
protect human health and' tj _ e environment. 

The FS will also include supporti g information needed to complete the detailed analysis and 
meet regulatory integration needs, including the following: 

• 

• 

• 

• 

• 

Summarize the RJ, includi g the nature and extent of contamination, the contaminant 
distribution models, and JI assessment of the risks to help establish the need for 
remediation and to estimat the volume of contaminated media 

Refine the conceptual exp sure pathway model to identify pathways that may need to be 
addressed by remedial acti n 

Provide a detailed evaluation of ARA.Rs, starting with potential ARA.Rs identified in the 
Implementation Plan (Sec · on 4.0, DOE-RL 1998) 

Refine potential RAOs an PRGs identified in the Implementation Plan (Section 5.0, 
DOE-RL 1998), based on he results of the RJ, ARAR evaluation, and current land-use 
considerations 

Refine the list of remedial alternatives identified in the Implementation Plan 
(Appendix D, DOE-RL 1 98), based on the R1 

• Provide corrective action commendations for RPP sites to fulfill the requirements for a 
CMS report 

• Include a closure plan to a dress RCRA TSD units in the OU as an appendix. The 
closure plan will incorpor te, by reference, specific sections of the work plan or R1 report 
containing specific closur • plan information. The closure plan will include closure 
performance standards, a losure strategy, general closure activities including verification 
sampling, and a general p stclosure plan. 

Additional RCRA integration gui ance for preparing an FS/closure plan is provided in 
Section 2.4 of the Implementatio Plan (DOE-RL 1998). 

5.4 PROPOSED PLAN AN PROPOSED RCRA PERMIT MODIFICATION 

The decision-making process for e 200-CW-1 OU will be based on the use of a proposed plan, 
I 

ROD, and modification to the RCRA Hanford Facility Permit. Following the completion of the 
FS/closure plan, a proposed plan I ·11 be prepared that identifies the preferred remedial 
alternative for the OU (which wil include RCRA closure and corrective action requirements). In 
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addition to identifying the preferred alternative, the proposed plan will: 

• Provide a summary of the completed RI/FS 

• Provide criteria by which analogous waste sites within the OU not previously 
characterized will be evaluated after the ROD to confirm that the contaminant 
distribution model for the site is consistent with the preferred alternative. Contingencies 
to move a waste site to a more appropriate waste group will also be developed 

• Identify performance standards and ARARs applicable to the OU. 

The proposed plan will also include a draft permit modification with unit-specific permit 
conditions for RPP sites and the RCRA TSD unit for incorporation into the Hanford Facility 
RCRA Permit. After the public review process is complete, Ecology as the lead regulatory 
agency will make a decision on the remedial action to be taken that is documented in a ROD. 
The Hanford Facility RCRA Permit will subsequently be modified by Ecology to incorporate the 
ROD (and subsequent amendments) by reference, authorizing the RCRA actions. 

5.5 POST-ROD ACTIVITIES 

After the ROD and modification to the RCRA Hanford Facility Permit have been issued, a 
remedial design report (RDR) and remedial action work plan (RA WP) will be prepared to detail 
the scope of the remedial action (which will include RCRA closure and corrective action 
requirements). As part of this activity, DQOs will be established and SAPs prepared to direct 
confirmatory and verification sampling and analysis efforts. Prior to the start of remediation, 
confirmation sampling will be performed to ensure that sufficient characterization data are 
available to confirm that the selected remedy is appropriate for all waste sites within the OU, to 
collect data necessary for the remedial design, and to support future risk assessments, if needed. 
Verification sampling will be performed after the remedial action is complete to determine if 
ROD requirements have been met and if the remedy was effective. Additional guidance for 
confirmatory and verification sampling is provided in Section 6.2 of the Implementation Plan 
(DOE-RL 1998). 

The RDR/RA WP will include an integrated schedule of remediation activities for the OU, 
including the schedule for RCRA TSD unit closure, and satisfy the requirements for a RPP 
corrective measures implementation work plan and corrective measures design report. 
Following the completion of the remediation effort, closeout activities will be performed as 
specified in the ROD, RD/RA WP, and the Permit. 

RCRA closure activities and schedules will be defined in the closure plan and will be consistent 
with those identified in the RDR/RA WP. Enforceable sections of the closure plan will be stated 
in the modification to the RCRA Hanford Facility Permit. Certification of closure in accordance 
with WAC 173-303-610(6) will be performed after completion of cleanup actions. The site will 
be restored as appropriate for future land use. If clean closure is not attained at a TSD unit, 
postclosure care requirements will be met. These will include final status groundwater 
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monitoring, maintenance and mo toring of institutional controls and/or surface barriers, and 
certification of postclosure at the ompletion of the postclosure period. 
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PROJECT SCHEDULE 

The schedule for activities discuss d in this work plan is shown in Figure 6-1. This schedule will 
serve as the baseline for the work lanning process and will be used to measure the progress of 
the implementation of this process The schedules for preparation, review, and issuance of the 
RI Report, the FS closure plan, and the proposed plan/proposed Permit modification are also 
shown in Figure 6-1. The schedulJ concludes with the preparation of a ROD 

The portions of the schedule most ~ermane to this work plan and the attached SAP are fiscal year 
1999 and the first half of fiscal year 2000. One Tri-Party Agreement milestone is associated 
with this project: complete Draft of the Work Plan by April 30, 1999, for transmittal to the 
regulators (M-13-20). 

' 

Based on this schedule, the follow ng activities and completion dates will be proposed as 
Tri-Party Agreement milestones: 

• Complete field activities - arch 6, 2000 
• Submit Draft A RI report iii r regulator review - August 15, 2000 
• · Submit Draft A FS/closure plan for regulator review- March 30, 2001 
• Submit Draft A proposed pan/draft proposed permit modification for regulator review -

August 29, 2001. 

A Class II change form will be su mitted to Ecology and EPA requesting these items be added 
as interim milestones to the Tri-P Agreement. 
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Figure 6-1. Project Schedule for the 200-CW-1 Operable Unit. 
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INTRODUCTION 

This sampling and analysis plan (S~ P) directs sampling and analysis activities that will be 
performed to characterize the vadose zone at four waste sites: the 216-A-25 Pond (Gable 
Mountain Pond), the 216-B-3 Pond (B Pond), the 216-B-2-2 Ditch, and the 216-B-3-3 Ditch. 
These waste sites are part of the 2oe:~W-l Operable Unit (OU) in the 200 Area Gable Mountain 
Pond/B-Pond and Ditches Cooling l~ater Group. The sampling and analysis described in this 
document will be performed to provide soil/sediment data that may be used to refine the site 
conceptual model, support an asses1 ment ofrisk, and evaluate a remedial alternative(s) for waste 
sites in this OU. Characterization ctivities described in this plan are based on the 
implementation of the data quality I bjectives (DQO) process, as documented in the 200-CW-l 
Gable/B Pond and Ditches Coolin Water Waste Group Remedial Investigation DQO Summary 
Rep ort (BHI 1998a). 

The scope of activities described i this SAP involves the excavation of 27 test pits and/or 
shallow auger boreholes and the dr~lling of 2 deep boreholes. Soil samples will be collected and 
analyzed for radiological and che°]ical contaminants of concern (COCs) and select physical 
properties. New and existing bore , oles will be geophysically logged to obtain additional 
information on the distribution of ontamination and soil moisture. 

Al.I BACKGROUND 

The 28 waste sites associated with the 200-CW- l OU primarily received steam condensate and 
cooling water from several faciliti sin the 200 East Area. This effluent typically contained low 
concentrations of contaminants, b t occasional failure in the process systems resulted in 
significant amounts of radionuclid s being released to the ponds and ditches in the OU. Some 
contamination has penetrated the adose zone and reached the aquifer beneath some of the waste 
sites. Pipelines carrying wastewat r to and/or from the waste sites may also have impacted the 
subsurface through leaks. 

The four waste sites that will be i9 estigated in this OU will be characterized to determine the 
nature and extent of contaminatioJ . These sites were chosen for different reasons, as discussed 
in Section 2.2.2 of the work plan. Knowledge gained from characterizing these sites will be used 
to refine the conceptual model an facilitate the use of the analogous site approach in reaching 
remedial action decisions for the I U. The use of the analogous site approach is fundamental to 
streamlining in the 200 Areas due o the large number of waste sites (DOE-RL 1998). 

Al.2 200-CW-1 GROUP/ WA · TE SITE LOCATIONS 

The 200-CW- l waste sites are loc ted on the Hanford Site in southeastern Washington State, in 
the vicinity of the 200 East Area. This cooling water group consists of 28 waste sites that 
received mostly cooling water fro a variety of 200 Area operations. Figure A 1-1 shows the 
specific locations of waste sites i the 200-CW-l OU. 
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Al.3 SITE DESCRIPTION AND HISTORY 

The following sections provide brief descriptions of the four waste sites that will be investigated. 
More detail is provided in Section 2.2 of the work plan. Section 3.3 of the work plan contains 
information on the nature and extent of contamination and previous investigations. 

Al.3.1 216-B-2-2 Ditch 

The 216-B-2-2 Ditch was an open, unlined earthen ditch approximately 4.6 m (15 ft) wide at 
ground level, 1.8 to 2.4 m (6 to 8 ft deep), and 1,070 m (3 ,500 ft long) . The ditch carried mainly 
cooling water, steam condensate, and chemical sewer effluent from B Plant and several other 
facilities. The 216-B-2-2 Ditch discharged to both B Pond and the Gable Mountain Pond. It was 
decommissioned and backfilled as a result of unplanned release UPR-200-E-138, during which 
approximately 1,000 Ci of strontium-90 was released to the ditch on March 22, 1970 (DOE-RL 
1993). On March 23 , 1970, earthen dams were constructed across the ditch approximately 
300 m (1 ,000 ft) downstream of the release point, trapping most of the contamination in the 
ditch. In 1970, the ditch was backfilled to grade with 2.4 m (8 ft) of clean fill material. The 
ditch was restabilized several times between 1970 and 1980 to control the uptake of radioactivity 
by plants. More than 60 cm (24 in.) of soil was placed over the site to control contamination. 
A plastic liner was buried in the upper 730 m (2,400 ft) of the ditch in 1973 to prevent the uptake 
of radioactivity by plants. The plastic liner was exposed during a recent trenching exercise 
performed to locate the ditch (BHI 1998b ). 

Recent sampling and analysis of the 216-A-29 Ditch provides relevant information on the 
potential nature and extent of contamination at the treatment, storage, and disposal (TSD) units. 
Sampling was performed in July 1998 to evaluate the presence of contamination beneath a 
proposed roadway and the utilities crossing that was built to support the Tank Waste 
Remediation Systems privatization effort. Results of the sampling effort were documented in the 
216-A-29 Letter Report (BHI 1998c ). Analytical results were compared to a previous 1988 
sampling effort (FDH 1997b) performed in support of a Resource Conservation and Recovery 
Act of 1976 (RCRA) closure plan. 

The results for both the 1988 and 1998 sampling efforts showed that the average values for all 
but one of the analytes measured were below background concentrations ( computed at the 90th 
percentile of the background population, per Washington State Department of Ecology (Ecology) 
guidance [Ecology 1992]) and that all analytes were below Model Toxics Control Act (MTCA) 
cleanup levels. Lead was found above the background value of 10.2 mg/kg in both 1988 and 
1998. In the 1998 sampling effort, a maximum value of 98 .2 mg/kg was found in a sample 
collected 3.9 m (13 ft) beneath the surface of the historical ditch at the location of the proposed 
road and utility corridor. A maximum value of262 mg/kg was obtained during the 1988 
sampling effort which was located in the ditch 150 m ( 492 ft) upstream from the proposed 
road/utility corridor location. The maximum lead value is below the U.S . Enviornmental 
Protection Agency ' s (EPA's) Integrated Exposure Uptake Biokinetic Model calculated level of · 
353 mg/kg, which has been established as the MTCA cleanup standard for lead in soil at 
previous Hanford Site remedial actions. 
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The 216-B-3-3 Ditch was an open and unlined earthen ditch, approximately 6 m (20 ft) wide at 
ground level, 1.8 m (6 ft) deep, an9 1,130 m (3,700 ft) long. The ditch was excavated and put 
into service in September 1970 to eplace the decommissioned 216-B-3-2 Ditch. The ditch 
received Plutonium/Uranium Extraction (PUREX) Plant chemical sewer waste by way of the 
216-A-29 Ditch, as well as coolin~ water from several facilities and effluent from the 216-B-2-3 
Ditch and 216-B-2 pipeline. One 1nplanned release (UPR-200-E-51) is associated with this site: 
15 kg of cadmium nitrate was releied from PUREX in May 1977. The ditch was 
decommissioned and backfilled in onjunction with B Pond in 1994. The 216-B-3-3 Ditch, 
pursuant to RCRA, is an active tre tment, storage, and disposal (TSD) unit, although it is not 
currently receiving effluent nor will effluent be received in the future . It is included in the 
RCRA Waste Dangerous Permit plication with B Pond. 

Al.3.2 216-B-3 Main Pond 

The 216-B-3 main pond (B Pond) as located in a natural topographic depression and varied in 
size from approximately 6 to 19 h ctares (14 to 46 acres). Through its history of operation (1945 
to 1994), the pond varied between 0.6 m (2 ft) and 6 m (20 ft) deep. At the time the pond was 
decommissioned and backfilled in 1994, it covered an area of approximately 14 hectares 
(35 acres) (DOE-RL 1993). 

The pond received effluent from P REX, B Plant, and several smaller facilities . Most of the 
effluent was cooling water that co1tained low concentrations of radionuclides and chemicals. 
Several unplanned releases, discussed in Section 2.2.3 .2 of the work plan, impacted the pond. 

The B Pond, pursuant to RCRA, i an active TSD unit, but it is not currently receiving effluent 
nor will effluent be received in th~ future. It is included on the RCRA Dangerous Waste Permit 
Application with the 216-3-3 Ditc 

Al.3.3 Gable Mountain Pond 

The 216-A-25 Gable Mountain P nd was a 28-hectare (71-acre) pond located in a natural 
depression located 1.6 km (1 mi) outh of the west end of Gable Mountain. It was the largest 
seepage disposal facility of severa Hanford Site ponds. It was commissioned for service in 
1957, and received predominantly cooling water from PUREX and several other facilities . 
Effluent reached Gable Mountain ond through the PUREX cooling water line. Section 2.2.2.2 
of the work plan describes release to the pond throughout its operating history. 

The pond began operation in 195 and was stabilized in 1988 by backfilling with clean soil and 
cobbles to a minimum of 1 m (3 ) above the original shoreline. 

Al.4 CONTAMINANTS OF ONCERN 

I 
Step 1 of the DQO process identif es the need to develop a list of contaminants of potential 
concern (COPCs) for 200-CW-1 aste sites. Development of the COPCs is an essential step 
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towards refining the site conceptual model. From an initial list of more than 280 contaminants 
that potentially could have been discharged to 200-CW- l waste sites, 62 COCs were identified 
during the DQO process. Development of this list is described in the 200-CW- l DQO workbook 
(BHI 1998a) and is summarized in Section 3 .5 of the work plan. The CO PCs are identified in 
Table Al-I. 

If contaminants not identified as CO PCs are detected during laboratory analysis, the data will be 
evaluated against existing regulatory standards, or risk-based levels if exposure data are 
available, and existing process knowledge to determine the need for remedial action. 

Al.5 DATA QUALITY OBJECTIVES 

The EPA's document, Guidance for the Data Quality Objectives Process (EPA 1994a), was used 
to support the development of this SAP. The DQO procedure is a strategic planning approach 
that provides a systematic procedure for defining the criteria that a data collection design should 
satisfy. Using the DQO process ensures that the type, quantity, and quality of environmental data 
used in decision making will be appropriate for the intended application. 

This section presents only a summary of the key outputs resulting from the implementation of 
the seven-step DQO process. For additional details, the reader should refer to the DQO 
workbook (BHI 1998a). 

Al.5.1 Statement of the Problem 

The 200-CW-l OU consists of 28 waste sites and their associated piping systems. The waste 
sites received mainly noncontact cooling water from 200 East Area facilities. Nineteen of the 
sites in this group are RCRA past-practice waste sites; two sites are within a RCRA TSD unit. 
Seven sites are unplanned release sites. Effluent release to these sites is characterized as 
noncontact waste streams because cooling water theoretically did not come in contact with 
contaminated process liquids. However, pinhole and hairline cracks in the heating and cooling 
coils contaminated these waste streams with very low concentrations of radionuclides and/or 
chemicals. Complete failure of these coils occasionally resulted in significant amounts of 
radionuclides being released into these effluent streams. Vadose zone soils and the aquifer may 
have been impacted by effluent released to the 200-CW-l waste sites. 

The primary objectives of the DQO process for the 200-CW-l OU are to determine the 
environmental measurements necessary to refine the preliminary site conceptual model, support 
an evaluation of risk, and evaluate remedial alternatives. Possible remedial alternatives 
considered in the development of the DQO included the following: 

• No-action alternative (no institutional controls) 
• Capping 
• Excavate and dispose of waste 
• Monitored natural attenuation (with institutional controls). 
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Decision rules are developed from the combined results of DQO Steps 2, 3, and 4. These results 
include the principal study questio s, decision statements, remedial action alternatives, data 
needs, COC action levels, analyticf l requirements, and the scale of the decision(s). Decision 
rules are generally structured as "I ... THEN" statements that indicate what action will be taken 
when a prescribed condition is me . Decision rules incorporate the parameters of interest ( e.g .. 
COCs), the scale of the decision ( .g., location), the action level (e.g. , COC concentration). and 
the action(s) that would result. The 200-CW-l decision statements are summarized in 
Table Al-2. 

Al.5.3 Error Tolerance and Dj cision Consequences 

The consequence of selecting an i~adequate nonstatistical sampling design is not considered 
severe. Based on the guidance in able 4-5a of the DQO workbook (BHI 1998a), the sampling 
design rigor requirements are not significant because of the combination oflow severity and 
accessibility after remedial investikation sampling. If the sampling design is determined to be 
inadequate, additional sampling c~n be performed because the sites will be still accessible. 
Section 5.2 of the work plan su~arizes the sampling activities that are planned after the 
evaluation of initial characterizati , n efforts that are described in this SAP. 

Al.5.4 Sample Design Summr y 

A nonstatistical sampling design ( .e. , professional judgement) was used to select sample 
locations at the waste sites. This , ias sampling approached was selected based on process 
knowledge, expected behavior of OCs, the observed distribution of contamination, and the 
preliminary conceptual site model developed for this waste group. Using this approach, sample 
locations are selected that increas the chance of encountering the worst-case conditions/ 
maximum concentrations of cont inants. This approach was recently applied at the 216-B-2-2 
Ditch during the drilling of well 2 9-E33-333. The bias sampling approach used at this borehole 
appears to support the preliminar site conceptual model for 200-CW- l presented in the waste 
site groupings report (DOE-RL I 97). 

The total number of samples for the waste sites was selected based on the preliminary site 
conceptual model and the expecte~ distribution of contamination. The model suggests that 
highest contaminant concentratioms should be detected near the bonom of the pond/ditch and 
decrease with depth. Therefore, greater frequency of sampling is planned in the zone 
immediately below the bottom of the ponds/ditches . Sample frequency will decrease with depth 
based on the expected distributio of contamination. Additional samples will be collected at the 
discretion of the site geologist ba ed on the field screening data. All material excavated will be 
screened as described in Section · 3 .1.1. Field screening will be performed to reduce the 
potential of overlooking zones of significant contamination. The optimal sample design for this 
initial phase of characterization i presented in Section A3.0. 
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Figure Al-1. Location of Waste Sites in the 200-CW-l Operable Unit. 
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IS= 216-8-X RAD 
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Table Al-1. Contam 

Americium-241 

Cesium-137 

Cobalt-60 

Europium-152 

Europium-154 

Europium-155 

Neptunium-237' 

Nickel-63• 

Plutonium-238 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Hexavalent chromium 

Copper 

Clu 
Ammonia 

Chloride 

Cyanide 

Fluoride 

Nitrate/nitrite 

Chi 
Acetone 

1-Butanol (butyl alcohol) 

2-Butanone (MEK) 

Butylated hydroxy toluene 

Carbon tetrachloride 

Chloroform (trichloromethane) 

Decane 

Diesel fuel " 

Kerosene" 

Normal paraffin hydrocarbon" 

Paraffin hydrocarbons" 
a 

These COCs are deep-zone ser 
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nants of Concern for 200-CW-1 Operable Unit 
(from BHI 1998b). 
Radioactive Constituents 

Plutonium-239/240 

Strontium-90 

Technetium-99• 

Tritium• 

Thorium-232 

Uranium-2 33/234b 

Uranium-235/236b 

Uranium-238b 

Chemical Constituents - Metals 
Lead 

Mercury 

Nickel 

Selenium 

Silver 

Vanadium 

Zinc 

mica/ Constituents - Other Jnorganics 
Phosphate 

Sulfate 

Sulfide 

pH 

mica/ Constituents - Volatile Organi~s 
Dichloromethane (methykne chloride) 

Ethanol 

Halogenated hydrocarbons 

Propanol (isopropyl alcohol) 

Toluene 

I , !, I trichloroethane 

I, 1,2 trichloroethane 

Semi-Volatile Organics 
Polychlorinated biphenyls (PC Bs) 

Shell E-2342 (napthalene and paraffin)' 

Soltrol-170 (C IOH22C6 to H34; purified kerosenet 

Tributyl phosphate 

sitive only . Analyses are not req uired for these COCs in the shallow 
zone soi ls. as they are soft beta e nitters in low abundance that have insignificant dose impact in the 
shallow zone. 
b Uranium will be analyzed fort btal abundance in all samples: any samples with values significantly 
above background levels will be analyzed fo r these individual species. 
c Only analyzed in test pits near he center of the ponds. 

d Analyzed as kerosene total pet oleum hydrocarbons. 
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Table Al-2. Data Quality Objectives Decision Rules (from BHI 1998b). 
DR# Decision Rule 

I If the RESRAD analysis for the maximum detected concentrations of the radiological 
COCs in the pond sediment layer results in annual exposures above the human health 
protection limits for the appropriate scenario, then the remedial alternatives" will be 
evaluated for the pond sediment layer. 

2 If the RESRAD analysis for the maximum detected concentrations of the radiological 
COCs in the soils from 1.8 to 7.6 m (6 to 25 ft) below grade ( i.e., below the pond sediment 
layer) results in annual exposures above the human health protection lim its for the 
appropriate scenario, then the remedial alternatives" will be evaluated for the soils from 1.8 
to 7.6 m (6 to 25 ft) below grade. 

3 If the maximum detected values of the chemical COCs in the pond sediment layer exceed 
the action levels (for the appropriate scenario), then the remedial alternatives" will be 
evaluated for the pond sediment layer. 

4 If the maximum detected values of the chemical COCs in the soils from 1.8 to 7.6 m 
(6 to 25 ft) below grade (i .e. , below the pond sediment layer) exceed the action levels (for 
the appropriate scenario), then the remedial alternatives• will be evaluated for the soils 
from 1.8 to 7.6 m (6 to 25 ft) below grade. 

5 If the contamination distribution in the 0- to 7.6-m (0- to 25-ft) elevation and in the deep 
vadose zones differ significantly from the preliminary contaminant distribution model, then 
the preliminary model requires revision prior to use for remedial decision making or 
remedial action planning. 

• The use of the term " remedial alternative" 1s used collectively to refer to one or more of the 
alternatives described in Section A I .5 .1. The selection of an appropriate alternative is beyond the 
scope of this document. 
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A2.0 QUAl ITY ASSURANCE PROJECT PLAN 

The quality assurance project plan QAPjP) establishes the quality requirements for 
environmental data collection, incl ding sampling, field measurements, and laboratory analysis . 
The overall QAPjP for Environme tal Restoration (ER) waste sites in the 200 Areas is included 
in Appendix A of the 200 Areas R medial Investigation/Feasibility Study Implementation Plan -
Environmental Restoration Progr (DOE-RL 1998). The QAPjP complies with the 
requirements of the following: 

• 

• 

• 

U.S. Department of Energ (DOE) Order 5700.6c, Quality Assurance 

Code of Federal Regulatio1s (CFR), 40 CFR 830.120, "Quality Assurance 
Requirements" I 

EPA Requirements for Qud!ity Assurance Project Plans for Environmental Data 
Operations (EPA 1994b) 

• Hanford Analytical Servic Quality Assurance Requirements Documents (HASQARD) 
(DOE-RL 1996a). 

The plan provides the general fr ework of technical and administrative requirements that apply 
to 200-CW-1 and other OUs in th 200 Areas. 

To meet the site-specific needs for the 200-CW-1 OU, the QAPjP identifies supplemental 
requirements developed during th DQO process and described in the group-specific SAP. 
These requirements are listed belo : 

• 

• 

• 

• 

• 

Analytical Performance. Requirements for detection limits, precision, and accuracy are 
presented in Tables A2-1 a d A2-2. The analytical methods are also shown in these 
tables. 

Field Quality Control. T e frequency and type of quality control (QC) samples to be 
collected are addressed in , ection A2.1. 

Sample Preservation, Co tainers, and Holding Time. The requirements for the 
specific test/laboratory me hods are addressed in Section A2.3 and in Table A2-3 . 

Onsite Measurements Qdality Control. The specific types of QC samples for onsite 
measurements and the fre r ency of collection are addressed in Section A2.4. 

Data Validation and Usability. Specific validation requirements, including the 
frequency and level of varldation, are addressed in Section A2 .5. 

The following sections describe t e supplemental waste group quality requirements and the 
procedural controls applicable to I is investigation. The 200 Areas QAPjP (Appendix A of the 
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200 Areas Implementation Plan [DOE-RL 1998]) and this section of the SAP will serve as the 
QAPjP for the 200-CW-1 remedial investigation. 

A2.l FIELD QUALITY CONTROL 

Field QC samples shall be collected to evaluate the potential of cross-contamination and 
laboratory performance. Field QC for sampling sites in the 200-CW-1 OU will require the 
collection of collocated duplicates, field splits, equipment rinsate blanks, and trip blank samples. 
The QC samples are described in this section with the required frequency of collection. 

A2.1.l Collocated Duplicates 

Collocated duplicates are independent samples collected as close as possible to the same point in 
space and time, taken from the same source, stored in separate containers, and analyzed 
independently. These samples are useful in documenting homogeneity in the soil. It is 
important that these samples are not homogenized together. 

A minimum of 5% of the total collected samples shall be duplicated, or one field duplicate shall 
be collected for every 20 samples, whichever is greater. At least two collocated duplicates shall 
be collected from each waste site, and one from each borehole. The duplicates should generally 
be collected from an area that is expected to have some contamination, so that valid comparisons 
between the samples can be made (i .e. , at least some of the COCs will be above detection limit). 
When sampling with a split spoon, the duplicate sample will probably be from a separate split 
spoon either above or below the main sample because of volume constraints. The split-spoon 
duplicate should be collected somewhere below the interval of continuous coring and above 
7.6 m (2.5 ft) below ground surface (bgs) (see Section A3.3.1 and Tables A3-2 and A3-3 for a 
discussion of borehole sampling, which applies to split-spoon sampling from boreholes or from 
hollow-stem augers). 

A2.1.2 Field Splits 

Split samples shall be collected at the same frequency as collocated duplicate samples, with at 
last two per waste site and one per borehole. Split samples shall be retrieved from the same 
sample interval using the same equipment and sampling technique; sampling limitations 
involving split spoons as discussed in Section A2.1.1 apply to field splits as well. Samples shall 
be split in the field and sent to two independent laboratories. Splits will be used to verify the 
performance of the primary laboratory. 

The first four field splits collected shall be analyzed for all of the COCs listed in Table A2-1. If 
the data from these indicate that the primary laboratory is performing satisfactorily, the analyte 
list for the rest of the field splits will be reduced to a subset of the COC list. The reduced-list 
field splits will be analyzed for the following: 

• Gamma-emitting radionuclides 
• Strontium-90 
• Plutonium isotopes 
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• Anions ( except cyanide) 
• pH 
• Semivolatile organic analy 
• Volatile organic analytes. 
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These analytes are considered som of the most difficult to analyze and should provide a good 
indication of laboratory performan, e. 

A2.1.3 Equipment Rinsate Blar ks 

Equipment blanks shall be collectef1 at the same frequency as collocated duplicate samples, 
where applicable, and are used to ~erify the adequacy of sampling equipment decontamination 
procedures. The field geologist m y request that additional equipment blanks be taken. 
Equipment blanks shall consist of ure deionized water washed through decontaminated 
sampling equipment and placed in containers identical to those used for actual field samples. 

Equipment rinsate blanks shall be nalyzed for the following: 

• Gross alpha 
• Gross beta 
• Metals (excluding hexaval nt chromium and mercury) 
• Anions ( except cyanide) 
• pH 
• Semivolatile organic anal e 
• Volatile organic analytes. 

These analytes are considered to be the best indicators of inadequate decontamination. 

A2.1.4 Trip Blanks 

The volatile organic trip blanks w·ll constitute approximately 5% of all samples, which equates 
to approximately every sixth batcH (cooler) of sample containers shipped. The trip blank shall 
consist of pure deionized water ad ed to one clean sample container in the field, and will be 
returned unopened to the laborato y, and are prepared as a check for possible contamination 
originating from container prepar tion methods, shipment, handling, storage, or site conditions. 
The trip blank shall be analyzed fi r volatile organic compounds only. 

A2.1.S Prevention of Cross-C ntamination 

Special care should be taken to prevent cross-contamination of soil samples. Particular care will 
be exercised to avoid the followin common ways in which cross-contamination or background 
contamination may compromise i e samples: 

• Improperly storing or tran porting sampling equipment and sample containers 
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• Contaminating the equipment or sample bottles by setting them on or near potential 
contamination sources such as uncovered ground 

• Handling bottles or equipment with dirty hands 

• Improperly decontaminating equipment before sampling or between sampling events. 

A2.2 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DAT A 

Quality objectives and criteria for measurement data are presented in Tables A2-1 and A2-2 for 
chemical and radiological analytes of interest. Analysis of soil physical properties will be 
performed according to American Society for Testing and Materials (ASTM) procedures. 

A2.3 SAMPLE PRESERVATION, CONTAINERS AND HOLDING TIMES 

Sample preservation, containers, and holding times for chemical and radiological analytes of 
interest and physical property test are presented in Table A2-3 . Final requirements will be 
identified on the Sampling Authorization Form. 

A2.4 ONSITE MEASUREMENTS QUALITY CONTROL 

The collection of QC samples for onsite measurements QC is not applicable to field screening 
techniques described in this plan. Field screening instrumentation will be calibrated and 
controlled according to the procedures identified in Section A2.6. 

A2.5 DAT A MANAGEMENT 

Data resulting from the implementation of this QAPjP shall be managed and stored by the 
Environmental Restoration Contractor (ERC) organization responsible for sampling and 
characterization, in accordance with BHI-EE-01 , Section 2.0, "Sample Management." At the 
direction of the task lead, all analytical data packages shall be subject to final technical review by 
qualified personnel before their submittal to regulatory agencies or inclusion in reports. 
Electronic data access, when appropriate, shall be via a database ( e.g. , Hanford Environmental 
Information System [HEIS] or a project-specific database). Where electronic data are not 
available, hard copies shall be provided in accordance with Section 9.6 of the Hanford Federal 
Facility Agreement and Consent Order (Ecology et al. 1994). 

A2.6 VALIDATION AND VERIFICATION REQUIREMENT 

Validation shall be performed on completed data packages by qualified Bechtel Hanford, Inc. 
(BHI) Sample Management personnel or by a qualified independent contractor. Validation shall 
consist of verifying required deliverables, requested versus reported analyses, and transcription 
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errors. Validation shall also inclu e the evaluation and qualification of results based on holding 
time, method blanks, matrix spike , laboratory control samples, laboratory duplicates, and 
chemical and tracer recoveries as at propriate to the methods used. No other validation or 
calculation checks will be perform • d. At least 10% of all data shall be validated. Assuming that 
about 350 samples will be collecte during the 200-CW-1 investigations (including full QC sets, 
but exclusive of discretionary samiples; see Table A3-6), at least 18 data packages/sample 
delivery groups containing 20 sample sets will be generated. Thus, at least two sample delivery 
groups will be validated. Validati n requirements identified in this section are consistent with 
Level C validation, as defined ind ta validation procedures (WHC 1993a, 1993b). No 
validation for physical data will be performed. 

A2.7 TECHNICAL PROCED RES AND SPECIFICATIONS 

Sampling and onsite environment measurements shall be performed according to approved 
procedures. Sampling and field m asurements will be conducted according to BHI-EE-01 , 
Environmental Investigations Pro edures; BHI-EE-05, Field Screening Procedures; and other 
approved procedures listed below. Individual procedures that may be used during performance 
of this SAP include the following: 

• BHI-EE-01 , Environmenta Investigations Procedures 

Section 1.0. General Information 
Procedure 1.5, "Fie' d Logbooks" 
Procedure 1.6, "Su ey Requirements and Techniques" 

Procedure 2.0, "Sa pie Event Coordination" 
- Procedure 2.1, "Sai pling Documentation Processing" 

Section 3.0. General Sam in 
Procedure 3 .0, "Ch in of Custody" 

- Procedure 3 .1 , "S! ple Packaging and Shipping" 
- Procedure 3 .2, "Fi Id Decontamination of Sampling Equipment" 

Section 4.0. Soil. Ground ater. and Biotic Sam lin 
Procedure 4.0, "So I and Sediment Sampling" 

- Procedure 4.2, "Sal ple Storage and Shipping Facility" 

Section 5.0, Sampling Techniques 
Procedure 5.2, "Te 1 t Pit Excavation in Contaminated Areas" 

Section 6.0. Drilling 
Procedure 6.0, "D cumentation of Well Drilling, Abandonment, Remediation, 
and Completion O , erations" 
Procedure 6.1 , "Dr lling and Sampling in Radiological Contaminated Areas" 
Procedure 6.2, "Fi Id Cleaning and/or Decontamination of Drilling Equipment" 
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Section 7.0, Geologic and Hvdrologic Data Collection 
Procedure 7.0, "Geologic Logging" 
Procedure 7.2, "Geophysical Survey Work" 

• BHI-EE-05, Field Screening Procedures 
Procedure 1.0, "Routine Field Screening" 
Procedure 2.4. "Operation of the Man-Carried Radiological Detection System 
(MRDS)" 
Procedure 2.5 , "Operation of Mobile Surface Contaminant Monitor II" 
Procedure 2.12, "Eberline E-600 Usage for Environmental Surveys" 

• BHI-FS-03, Field Support Waste Management Instructions 
Instruction W-006, "Site-Specific Waste Management Instructions" 
Instruction W-011 , "Control of CERCLA and Other Past-Practice Investigation 
Derived Waste" 

• Environmental Investigation Instruction (Ell), WHC-CM-7-7 (WHC 1988) 
Instruction 5.5 , "Laboratory Cleaning of RCRA/CERCLA Sampling Equipment." 

Work shall also be performed in accordance with the following manuals: 

• BHI-EE-02, Environmental Requirements, Section 11.0, "Solid Waste System 
Operations" 

• BHI-QA-01 , ERC Quality Program 
• BHI-QA-03, ERC Quality Assurance Program Plans 

Plan 5.1, "Field Sampling Quality Assurance Program Plan" 
Plan 5.2, "Onsite Measurements Quality Assurance Program Plan" 
Plan 5.3 , "Radiological Measurements and Environmental Support Quality 
Assurance Program Plan" 

• BHI-MA-02, ERC Project Procedures 
• BHI-SH-01 , Hanford ERC Environmental, Safety, and Health Program 
• BHI-SH-05, Industrial Hygiene Work Instructions 
• BHI-SH-02, Safety and Health Procedures, Volumes 1 through 4 
• BHI-EE-1 0, Waste Management Plan 
• BHI-SH-04, Radiological Control Work Instructions 
• Hanford Site Radiation Control Manual (DOE-RL 1996b) 
• Specification for environmental drilling services specific to 200-CW- l. 

A2.7.1 Sample Location 

Sample locations (e.g. , boreholes and test pits) shall be staked and labeled prior to starting the 
activity. Locations shall be staked by the technical lead or field team leader assigned by the 
project manager. After the locations have been staked, minor adjustments to the location may be 
made to mitigate unsafe conditions, avoid structural interferences, or bypass utilities. Major 
changes in locations will require approval of the project manager. Locations shall be identified 
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during or after sampling followin BHI-EE-01 , Procedure 1.6, "Survey Requirements and 
Techniques." 

A2. 7.2 Sample Identification 

The ERC Sample and Data Tracki g database will be used to track the samples through the 
collection and laboratory analysis rocess. The HEIS database is the repository for the 
laboratory analytical results. The EIS sample numbers will be issued to the sampling 
organization for this project in accbrdance with BHI-EE-01 , Procedure 2.0, "Sample Event 
Coordination." Each chemical/ra1iological and physical properties sample will be identified and 
labeled with a unique HEIS sample number. The sample location and corresponding HEIS 
numbers will be documented in th sampler's field logbook. 

Each sample container will be labeled with the following information using a waterproof marker 
on firml y affixed, water-resistant abels: 

• HEIS number 
• Sample collection date/ti e 
• Name/initials of person co lecting the sample 
• Analysis required 
• Preservation method if ap licable. 

A2.7.3 Field Sampling Log 

All information pertinent to field ampling and analysis will be recorded in bound logbooks in 
accordance with BHI-EE-01 , Pro edure 1.5, "Field Logbooks." The sampling team will be 
responsible for recording all relevkt sampling information including, but not limited to, the 
information listed in Appendix A bf Procedure 1.5. Entries made in the logbook will be dated 
and signed by the individual who ade the entry. 

A2.7.4 Sample Custody 

A chain-of-custody record will be initiated in the field at the time of sampling and will 
accompany each set of samples ( c oler) shipped to any laboratory in accordance with 
BHI-EE-01 , Procedure 3.0, "Chaih of Custody." The analyses requested for each sample will be 
indicated on the accompanying c~ain-of-custody form. Chain-of-custody procedures will be 
followed throughout sample colleption, transfer, analysis, and disposal to ensure that sample 
integrity is maintained. Each time responsibility for custody of the sample changes, the new and 
previous custodians will sign the 1ecord and note the date and time. The sampler will make a 
copy of the signed record prior to sample shipment and transmit it to ERC Sample Management 
within 24 hours of shipping, as d tailed in BHI-EE-01 , Procedure 2.1 , "Sampling Documentation 
Processing." 

A custody seal (i .e., evidence tap ) shall be affixed to the lid of each sample jar. The container 
seal will be inscribed with the sa pier's initials and the date sealed. For any sample jars 
collected inside the glovebag or g ovebox and "bagged out," the evidence tape may be affixed to 
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the seal of the bag to demonstrate that tampering has not occurred. This will eliminate problems 
associated with contaminated soils adhering to the custody tape while inside the glovebox. 

A2.7.S Sample Containers and Preservatives 

Level I EPA pre-cleaned sample containers will be used for soil samples collected for chemical 
and radiological analysis. Container sizes may vary depending upon laboratory-specific volumes 
needed to meet analytical detection limits. If, however, the dose rate on the outside of a sample 
jar or the curie content exceeds levels acceptable by an offsite laboratory, the sampling lead and 
task lead can send smaller volumes to the laboratory after consultation with ERC Sample 
Management to determine acceptable volumes. Preliminary container types and volumes are 
identified in Table A2-3 . 

A2.7.6 Sample Shipping 

The outside of each sample jar will be surveyed by the radiological control technician (RCT) to 
verify that the container is free of smearable surface contamination. The RCT shall also measure 
the radiological activity on the outside of the sample container (through the container) and will 
mark the container with the highest contact radiological reading in either disintegrations per 
minute (dpm) or mrem/hr, as applicable. Unless pre-qualified, all samples will have total 
activity analysis performed by the Radiological Counting Facility (RCF), 222-S Laboratory, or 
other suitable onsite laboratory, prior to shipment. This information, along with other data that 
may pre-qualify the samples, will be used to select proper packaging, marking, labeling, and 
shipping paperwork in accordance with U.S. Department of Transportation regulations (49 CFR) 
and to verify that the sample can be received by the offsite analytical laboratory in accordance 
with the laboratory's acceptance criteria. The sampler will send copies of the shipping 
documentation to ERC Sample Management within 24 hours of shipping, as detailed in 
BHI-EE-01 , Procedure 2.1 , "Sampling Documentation Processing." 

As a general rule, samples with activities <1 mR/hr will be shipped to an offsite laboratory. 
Samples with activities between 1 mR/hr and 10 mR/hr may be shipped to an off site laboratory; 
samples with activities in this range will be evaluated on a case-by-case basis by ERC Sample 
Management. Samples with activities > 10 mR/hr will be sent to an onsite laboratory. 
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Table A2-1. Analytical Pert : rmance Requirements - Shallow Zone Soils. (3 Pages) 

Data Analytical 
Preliminary Detection Limit 

Accuracy Precision 
Analyte Action Level Requirement 

Type Method 
MDL PQL 

Required Required 

Radiological Constituents, in pCilg 

Rad. a GeL i/HPGe Americium-24 1 J 0.1 I 80-120 ±30 
AmAEA• 0.1 I 70-1 30 ±30 

Rad.y GeLi/HPGe Cesium-1 37 j 0.05 0.1 80-1 20 ±30 

Rad. y GeLi/HPGe Cobalt-60 J 0.05 0. 1 80- 120 ±30 

Rad. y GeL i//HPGe Europium-1 52 j 0.1 0.2 80- 120 ±30 

Rad. y GeLi/H PGe Europium-154 J 0.1 0.2 80-120 ±30 

Rad. y GeLi/HPGe Europium-155 j 0.05 0.1 80-1 20 ±30 

Rad. a NpAEA" Neptun ium-23 7 j 0. 1 I 70- 130 ±30 

Rad, a PuAEA• Plutonium-238 j 0. 1 I 70-1 30 ±30 

Rad. a PuAEA • Plutonium-239/~40 j 0.1 I 70-1 30 ±30 

Rad RADSr Radiogenic stroptium j 0.2 I 70-1 30 ±30 

Rad. a ThAEA• Thorium-232 j 0.1 I 70-130 ±30 

Rad KPA Total uran ium N/A 0.2 1.0 70-130 ±30 
mg/kg mg/kg 

Rad. a UAEA" Uranium-233/2 B4 j 0.1 I 70-130 ±30 

Rad.a Uranium-235/2~6 j 0.1 I 70-130 ±30 

Rad. a Uranium-238 j 0.1 I 70-130 ±30 

Inorganic Chemical Constituents, in mg/kg 

Data Analytical 
Preliminary Detection Limit 

Precision 
Analyte Action Level Requirements Accuracy 

Type Method Required Required 
Meth C" Meth B MDL PQL 

Chem EPA 60 10 Arsenic 6.5° 6.5° 2.5/0.2ct 10/1 ct 70- 130 ±30 

Chem EPA 60 10 Barium 245< 132<-< 0.1 I 70-1 30 ±30 

Chem EPA 60 10 Bery llium I. Sic I.Si c 0.03 0.2 70-1 30 ±30 

Chem EPA 60 10 Cadmium 3.6 e 1.6 e 0.3 0.8 70- 130 ±30 

Chem EPA 60 10 Chromium (Ill 36 e 36 . 0.4 I 70-1 30 ±30 

Chem EPA 7196 Hexavalent 8.0 17.5 0. 1 0.7 70-1 30 ±30 
chromium 

Chem EPA 60 10 Copper 130 • 59.2 e 0. 5 2 70-1 30 ±30 

Chem EPA 60 10 Lead 353<,g 353<,g 3 20 70-1 30 ±30 

Chem EPA 7471 Mercury 0_33c.e 0_33c,e 0.005 0.05 70-1 30 ±30 

Chem EPA 60 10 Nickel 70 e 32 e I 4 70- 130 ±30 

Chem EPA 60 10 Selenium 5e 5e 5 20 70- 130 ±30 

Chem EPA 60 10 Sil ver 10 • 8 c 0.7 2 70- 130 ±30 

Chem EPA 60 10 Vanadi um 24 .5 e 11.2 e 0.5 3 70-1 30 ±30 

Chem EPA 60 10 Zinc 500 · 480 . 0.5 2 70-1 30 ±30 

Chem EPA305. I Ammonia 59.500" 27.200" 0.2 0.5 70- 130 ±30 

Chem EPA 300.0 Chloride 25.000 25.000 0.2 2 70- 130 ±30 

Chem EPA 90 10 Cyanide 2.6 2.6 0.25 I 70-1 30 ±30 

Chem EPA 300.0 Fluoride 2 10 96 0.2 I 70-1 30 ±30 

Chem IC 300 Nitrate 4.400 4.400 0.02 0.2 70- 130 ±30 
mod ified and 
353. 1; 

Chem IC 300 Nitrite 330 330 0.2 I 70-1 30 ±30 
modified and 
353.1; 
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Table A2-1. Analytical Performance Requirements - Shallow Zone Soils. (3 Pages) 
Data Analytical Analyte Preliminary Detection Limit Accuracy Precision 
Type Method Action Level Requirements Required Required 

MethC Meth B MDL PQL 

Chem EPA 300.0 Phosphate NIA• NIN 0.6 6 70-130 ±30 

Chem EPA 300.0 Sulfate 25.000 25 .000 2 10 70- 130 ±30 

Chem EPA 9030 Sulfide NIA NIA 4 20 70-130 ±30 

Organic Chemical Constituents, in mg/kg 

Chem EPA 8260 Acetone 175 80 0.05 0.01 70- 130 ±30 

Chem EPA 8260 1-Butanol (butyl 350 160 0.4 I 70-130 ±30 
alcohol) 

Chem EPA 8260 2-butanone (MEK) 105 48 0.005 0.01 70- 130 ±30 

Chem EPA 8260 as Butylated hydroxy NIA NIA NIA NIA NIA NIA 
TIC toluene 

Chem EPA 8260 Carbon tetrachloride 0.337 0.0337 0.001 0.005 70-130 ±30 

Chem EPA 8260 Chloroform 7.17 0.717 0.001 0.005 70-130 ±30 
( trich loromethane) 

Chem EPA 8260 as Decane NIA NIA NIA NIA NIA NIA 
TIC 

Chem EPA 8260 Dichloromethane 0.5 0.5 0.002 0.005 70-1 30 ±30 
(methylene ch loride) 

Chem EPA 8260 as Ethanol NIA NIA NIA NIA NIA NIA 
TIC 

Chem EPA 8260 Halogenated NIA NIA 0.002 0.005 70-1 30 ±30 
hydrocarbons 

Chem EPA 8260 as Propanol (lsopropyl NIA NIA NIA NIA NIA NIA 
TIC alcohol) 

Chem EPA 8260 Toluene 100 100 0.001 0.005 70-1 30 ±30 
Chem EPA 8270 Tributyl phosphate NIA NIA 0.4 4 70-130 ±30 
Chem EPA 8260 I, I. I-trichloroethane 20 20 0.00 1 0.005 70-130 ±30 

Chem EPA 8260 I, I ,2-trichloroethane 0.3 0.0768 0.001 0.005 70-130 ±30 

Chem EPA 8082 Polychlorinated 66e 0.5 e 0.01 0.1 70-130 ±30 
biphenyls (PCBs) 

Chem NWTPH-Dx Kerosene, normal NIA NIA 0.5 5 70-130 ±30 
modified for paraffin. 
kerosene range hydrocarbon, 

paraffin. 
hydrocarbons. shell 
E-2342 (napthalene 
and paraffin). soltrol-
170 (C 10H22 to 
C1 6HJ4 ) purified 
kerosene. diesel fuel 
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Table A2-1. Analytical Performance Requirements - Shal~ow Zone Soils. (3 Pages) 
Data Analytical Analyte Preliminary Detection Limit Accuracy Precision 
Type Method Action Level Requirements Required Required 

Meth C° I Meth B MDL I PQL 
NOTE : Detection limits in this table are bas don optimal conditions. Interferences and different matrices may 
significantly degrade the values shown. 
Dangerous waste generation is not expected ~t this OU (a contained-in determination is expected for listed waste hydrazi ne). 
If generated. the concentrations of any under ying hazardous constituents will be evaluated against applicable regulatory 
requirements. 
a = alpha analysis 
y = gamma analysis 
NIA = not applicable 
• AmAEA, PuAEA, UAEA. NpAEA. ThAE \ - chemical separation, electro/microprecipitat ion deposition. 
alpha energy analysis via Si barrier detector. 
b Method C values are based on Model Taxi s Control Act (MTCA) industrial standards. 
c Based on Hanford Site background values. 
d First value shown is via routine inductive!) coupled plasma (JCP), second value via --trace·• ICP or 
graphite furnace atomic absorption. 
e The RESRAD model for the I 00 Area remr dial design/remedial action or I 00-N Area corrective measures study predicts 

that this constituent will not reach ground\ ter in 1.000 years. It is anticipated that the same will be true in the 200 Areas. 
r Based on Federal ambient water quality er eria and assumed dilution attenuation factor of 2. 
g The lead value is based on the IEUBK mo el from EPA (EPA 1994c) . 
h Ammonia dissolves in the environment an is assumed not to reach groundwater. 
; Method is from EPA ( 1984). 
j There are no preliminary action levels for r dionuclides at thi s time. They wil l be developed in the 
remedial investigation/feasibi lity 
study process. 
GeLi = lithium-dri fted germanium detector 
HPGe = high-purity germanium 
KPA = kinetic phosphorescence analysis 
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Table A2-2. Analytical Performance Requirements - Deep Zone Soils. (2 Pages) 

Data Analytical Preliminary 
Detection Limit 

Accuracy Precision 
Analyte Requirements 

Type Method Action Level 
MDL PQL 

Required Required 

Radionuclides, in pCilg 

Rad. a GeLi/HPGe Americium-24 1 J 0. 1 I 80-1 20 ±30 
AmAEA' 0.1 I 70-1 30 ±30 

Rad. y GeLi/HPGe Cesium-1 37 J 0.05 0.1 80-1 20 ±30 

Rad. y GeLi/HPGe Cobalt-60 J 0 .05 0. 1 80-1 20 ±30 

Rad. y GeLi//HPGe Europium- 152 J 0 .1 0.2 80-1 20 ±30 

Rad. y GeLi/HPGe Europium-154 J 0. 1 0.2 80-1 20 ±30 

Rad,y GeL i/HPGe Europium-155 J 0.05 0. 1 80-1 20 ±30 

Rad. a NpAEA' Neptunium-23 7 J 0 .1 I 70-1 30 ±30 
Rad Chem Separation N icke l-63 J 5 30 70-1 30 ±30 

Liq Sc intillation 

Rad. a PuAEA' Plutonium-238 J 0. 1 I 70-130 ±30 

Rad.a PuAEA' Plutonium-239/240 J 0 .1 I 70-1 30 ±30 
Rad RADSr Radiogenic strontium J 0 .2 I 70-130 ±30 
Rad Chem Separation Technetium-99 J 5 15 70-1 30 ±30 

Liq Scintillation 
Rad Disti llation Tritium J 5 400 70-130 ±30 

Liq Separation 

Rad. a ThAEA' Thorium-232 J 0. 1 I 70-130 ±30 
Rad KPA Total uranium J 0. 2 mg/kg I mg/kg 70-1 30 ±30 
Rad. a UAEA' Uranium-233/234 J 0 .1 1 70-1 30 ±30 
Rad Uranium-2351236 J 0. 1 I 70-1 30 ±30 
Rad Uranium-238 J 0. 1 I 70-130 ±30 

Inorganic Chemicals, in mg/kg 

Data Analytical 
Preliminary Detection Limit 

Accuracy Precision 
Analyte Action Level Requirements 

Type Method 
Meth C" Meth B MDL PQL 

Required Required 

Chem EPA 60 10 Arsenic 6.5' 6.5' 2 .510.2° 1011° 70-130 ±30 
Chem EPA 60 10 Barium 245 • 132°·• 0. 1 I 70-130 ±30 
Chem EPA 60 10 Bery llium 1.5 I' 1.5 IC 0.03 0.2 70-13 0 ±30 
Chem EPA 60 10 Cadmium 0.17°· 0 .17°· 0.310.02" 0.810.04° 70-130 ±30 
Chem EPA 60 10 Chromium (Ill ) 36° 36. 0.4 I 70-130 ±30 
Chem EPA 7196 Hexavalent chromium 8.0' 17.5' 0. 1 0.7 70-1 30 ±30 
Chem EPA 60 10 Copper 130° 59_2• 0 .5 2 70-130 ±30 
Chem EPA 60 10 Lead 353•.g · 353•.g 3 20 70-1 30 ± 30 
Chem EPA 747 1 Mercury 0.33"·· 0.33' ·· 0.005 0.05 70-1 30 ±30 
Chem EPA 60 10 Nickel 70° 32• I 4 70-1 30 ±30 
Chem EPA 60 10 Selenium 5• 5• 5 20 70-1 30 ±30 
Chem EPA 60 10 Sil ver 10• 8. 0 .7 2 70-130 ±30 
Chem EPA 60 10 Vanadium 24.5° 11.2• 0.5 3 70-130 ±30 
Chem EPA 60 10 Z inc 500· 480° 0.5 2 70-130 ±30 
Chem EPA 305.1 Ammonia 59.500" 27.200 0. 2 0. 5 70-130 ±30 
Chem EPA 90 10 Cyanide 2.6' 2 .6' 0 .25 I 70-1 30 ±30 
Chem EPA 300.0 Fluoride 200 96 0.2 I 70-1 30 ±30 
Chem IC 300 modi fied N itrate 4.400 4.400 0 .02 0 .2 70-130 ±30 

and 353. I 1 

Chem JC 300 modified N itrite 330 330 0.2 1 70-130 ±30 
and 353. 11 

Chem EPA 300.0 Sulfate 25.000 25,000 2 10 70-1 30 ±30 
Chem EPA 300.0 Phosphate N/A0 NIA° 0.6 6 70-130 ±30 
Chem EPA 300.0 Chloride 25.000 25 .000 0 .2 2 70-130 ±30 
Chem EPA 9030 Sulfide NIA NIA 4 20 70-130 . ±30 
Chem EPA 9045 pH NIA NIA NIA NIA 70-1 30 ±30 
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Table A2-2. Analytical Perrormance Requirements - Deep Zone Soils. (2 Pages) 

Data 
Type 

Anall te 
Detection Limit 

Analytical Preliminary Accuracy Precision Requirements Method Action Level 1--_ _ .,__ ____ -< Required Requ ired 
MDL I PQL 

Chem 

Data 
Type 

Chem 

Chem 
Chem 

Chem 
Chem 

Chem 

Chem 

Chem 
Chem 

Chem 

Chem 
Chem 
Chem 
Chem 
Chem 

Chem 

EPA 8260 

Analytical 
Method 

EPA 8260 

EPA 8260 
EPA 8260 as TIC 

EPA 8260 
EPA 8260 

EPA 8260 
as TIC 
EPA 8260 

EPA 8260 as TIC 
EPA 8260 

EPA 8260 as TIC 

EPA 8260 
EPA 8270 
EPA 8260 
EPA 8260 
EPA 808018082 

NWTPH-Dx 
modified for 
kerosene range 

Acetone 115 I 80 I o.o5 0.0 1 
Organic Chemicals, in mg/kg 

Anal~ e 

1-Butanol (t utyl 
alcohol) 
2-butanone MEK) 
Butylated h: droxy 
toluene 
Carbon tetrachloride 
Chloroform 
(trichlorome hane) 
Decane 

Dichloromdhane 
(methylene ~hloride) 
Ethanol 
Halogenatec 
hydrocarbor s 
Propanol (is)propyl 
alcohol) 
Toluene 
Tributyl phc sphate 
1. 1, 1-trichld,oethane 
1.1 .2-trich ltjroethane 

Polvchlorin4ted 
biphenyls (fjCBs) 
Kerosene, nprmal 
paraffin hy rocarbon. 
paraffin, 

hydrocarbol s, shell 
E-2342 (na thalene 
and paraffin . soltrol-
17O (C10H22 to 
C1 6H34). pu ified 
kerosene. di se l fuel 

Preliminary 
Action Level 

Detection Limit 
Requirements 

Meth CD Meth B MDL PQL 
350 160 0.4 I 

105 48 0.005 0.01 
NIA NIA NIA NIA 

0.337 0.0337 0.00 1 0.005 
7.17 0.717 0.00 1 0.005 

NIA NIA NIA NIA 

0.5 0.5 0.002 0.005 

NIA NIA NIA NIA 
NIA NIA 0.002 0.005 

NIA NIA NIA NIA 

100 100 0.00 1 0.005 
NIA NIA 0.4 4 

20 20 0.00 1 0.005 
0.3 0.0768 0.00 1 0.005 
66e O.5e 0.01 0.1 

NIA NIA 0.5 5 

I 7O-13O 

Accuracy 
Required 

70-130 

70-130 
NIA 

70-130 
70-1 30 

NIA 

70-130 

70-130 
70-130 

NIA 

70- 130 
70- 130 
70- 130 
70-1 30 
70-130 

70-130 

NOTE . Detection limns m this table are based on optimal cond1t1ons. Interferences and different matrices may s1gntficantly 

±30 

Precision 
Required 

±30 

±30 
NIA 

±30 
±30 

NIA 

±30 

±30 
±30 

NIA 

±30 
±30 
±30 
±30 
±30 

±30 

de!!rade the values shown. I 
Dangerous waste generauon 1s not expected at th1f OU (a contamed-m detenmnauon 1s expected fo r listed waste hydrazine). If generated, 
the concentrations of any underlying hazardous c nstituents will be evaluated against applicable regulatory requirements . 
a= alpha analysis 
y = gamma analysis 
NIA = not applicable 
' AmAEA. PuAEA. UAEA. NpAEA. ThAEA - c emical separation. electro/microprecipitation deposition. alpha energy analysis via 
Si barrier detector. 
• Method C values are based on MTCA industria standards. 
' Based on Hanford Site background values. 
d Fi rst value shown is via rou tine ICP. second val e via '·trace·· ICP or graphite fu rnace atomic absorption. 
' The RES RAD model for the 100 Area remedial design/remedial action or I 0O-N Area corrective measures study predicts 

that this constituent will not reach groundwater n 1000 years . It is anticipated that the same will be true in the 200 Areas. 
r Based on Federal ambient water quality criteria d assumed dilution-attenuation factor of 2. 
8 The lead value is based on the IEUBK model frf m EPA (EPA 1994c). 
h Ammonia dissolves in the environment and is sumed to not reach groundwater. 
; Method is from EPA (1984). 
i There are no preliminary action levels for radio uclides at this time. They will be developed in the remedial investigation/feasibility study 
Geli = lithium-drifted germanium detector 
HPGe = high-purity germanium 
KPA = kinetic phosphorescence analysis 
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Table A2-3. Sample Preservation, Container, and Holding Time Guidelines. 

Aoalytes 
Analytical Matrix 

Bottle Volume• Presen·ation Packing 
Holding Time 

Priority Number Type Requirements 
Radionudides 

Americium-241 II Soil I G/P 10 g None None 6 months 
Gamma I Soil I G/P 1.500 g None None 6 months 
spectroscopy 
Isotopic plutonium 5 Soil I GIP IO g None None 6 months 
Isotopic thorium 6 Soil I GIP 6g None None 6 months 
Isotopic uranium D Soil I G/P 10 g None None 6 months 
Neptunium-237 7c Soil I G/P 10 g None None 6 months 
Nickel-63 7c So il I GIP 6g None None 6 months 
Radiogenic 2 Soil I G/P 10 g None None 6 months 
strontium 
Technetium-99 7c So il I GIP 6g None None 6 months 
Total uranium 3 So il I G/P 60 

0 None None 6 months 
Tritium - H3 20 So il I G 100 g None None 6 months 

Chemicals 
Alcohols, glyco ls. 8 So il 3 G 40 ml None Cool 4°C 14 days 
and ketones -
80 15M 
Ammonia - 350. 1 16 So il I GIP 300 ml None Cool 4°C 28 days 

Conductivity - 9050 17 Soil I G/P 200 g None Cool 4°C 28 days 

IC anions - 300.0 7 Soi l I G/P 250 g None None 28 days/48 
hours 

ICP metals- 6010A 4 So il I G/P 250 g None None 6 months 
(Add-on) 
ICP metals- 60 10A 4 Soil I G/P 15 g None None 6 months 
(TAL) 
Chromium hex - 14 Soi l I G/P 500 ml None Cool 4°C 30 days 
7196 
Mercury - 74 7 1 - 13 Soil I G 125 g None None 28 days 
(CV) 
Total cyan ide - 18 Soil I G 40 g None Cool 4°C 14 days 
90 10 
PCBs - 8082 15 Soil I aG 250 g None Cool 4°C 14/40 days 
pH (so il ) - 9045 19 Soil I G/P 250 g None None ASAP 
SVOA - 8270A 9 Soi l I aG 250 g None Cool 4°C 14/40 days 
(TC L) 
Sulfides - 9030 12 Soil I G 40 g None Cool 4°C 7 days 

Total petro leum IO Soil I G 200 g None Cool 4°C 14 days 
hydrocarbons -
Diesel range 
VOA-8260A 2 1 Soil I G 50 g None Cool 4°C 14 days 
(TCL) 

Physical Propenies 
Bulk density - 22 So il I liner 1.000 g None None None 

·D2937 
Moisture content - 23 Soil I G/P 1.000 g None None None 
ASTM D22 16 
Panicle s ize 24 So il I G/P TBD None None None 
di stribut ion -
ASTM D422 
" Optimal vo lumes. which may be adJusted downward to accommodate the poss1b1l1ty of retneval of small amount of sample. Minimum sample 
size will be defi ned in the Sampling Authorization Form . 
b Uranium will be analyzed fo r total abundance in all samples: any samples with values significantly above background levels will be analyzed 
fo r individual spec ies. 
c These radionuclides are constituents of concern in the deep zone onl y. and will only be analyzed fo r in the deeper borehole samples (> 15 ft) . 
Their analyti cal priori ty will be the same as ICP metals (4) . 
G = glass 
P = plasti c 
aG = amber glass 
TBD = to be determ ined 
ASAP = as soon as poss ible 
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FIELD SAMPLING PLAN 

The primary objective of the field p mpling plan (FSP) is to clearly identify and describe 
sampling and analysis activities that will be conducted to resolve decision rules identified in 
Step 5 of the DQO process (see Sebtion Al .6.2). Decision rule statements indicate that remedial 
action will be necessary if prelimi~1ary action levels and annual exposure protection limits are 
exceeded or if the current site con eptual model cannot be verified. The field activities described 
in this section are intended to addr . ss and resolve these decision rules. The FSP uses the 

I 
sampling design proposed in Step V of the DQO process and describes pertinent elements of the 
sampling program. Sample methotls, procedures, locations, frequencies, parameters of interest, 
and bottle requirements are ident~·fied in this section. · 

Two deep boreholes and 27 test pis (or shallow auger borings) will be excavated to characterize 
the four waste sites in the 200-C 1 OU. Soil samples will be collected from the vadose zone 
and analyzed for a suite of chemical and radiological components; a limited number of samples 
will be collected for analysis of se lected physical properties. A spilt-spoon sampler will be the 
primary sampling device used for he boreholes (or auger borings); test pits shall be excavated 
and sampled with a backhoe. The ocations of planned and existing boreholes and the planned 
test pits are shown in Figures A3'- through A3-3. 

A3.2 FIELD MEASUREMEN S 

A3.2.1 Surface Radiation SuJ ey 

A surface radiation survey shall b performed at each waste site. The survey shall be performed 
to document existing surface cont~mination and to support preparation of supporting health and 
safety documentation. Surface radiation surveys shall be conducted by qualified RCTs in 
accordance with applicable health and safety procedures. A survey report will be prepared for 
each site. Surveys shall be perfo ed according to BHI-EE-05, Procedure 2.4, "Operation of the 
Man-Carried Radiological Detecti n System," and Procedure 2.5, "Operation of the Mobile 
Surface Contamination Monitorin · System," or other applicable approved procedures. A post
sampling survey will also be perfi rmed at each sampling site to ensure that sampling activities 
have not contributed to surface co tamination. 

A3.2.2 Soil Screening 

All samples and cuttings from borFholes and test pits will be field screened for evidence of 
radioactive contamination by the ~ CT or other qualified personnel. Surveys of these materials 
shall be conducted visually and w th field instruments. Potential screening instruments are listed 
in Table A3-1 with their respectiv detection limits . The RCT shall record all field 
measurements, noting the depth o the sample and the instrument reading. 
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Prior to excavation, a local area background reading will be taken with the field screening 
instruments at a background site to be selected in the field. Field screening will be used to 
identify the bottom of the pond and adjust sampling points, assist in determining sample shipping 
requirements, and support worker health and safety monitoring. The site geologists will use 
professional judgment, screening data, and the information provided in Tables A3-2 through 
A3-5 to finalize sampling decisions. 

The action level for radionuclide screening is twice background, and the action level for volatile 
organic screening is 5 ppm. Intervals above these action levels will be referred to as "hot spots" 
and will be assessed for sampling by the field geologist. Samples exceeding 0.5 mrem/hr will be 
stored at a temporary radioactive material storage area until shipment to the laboratory. 

Field screening instruments will be used, maintained, and calibrated in accordance with the 
manufacturer's specifications and other approved procedures. The field geologist will record 
field screening results on the borehole log. 

A3.3 SOIL SAMPLING AND ANALYSIS 

The following sections discuss the details of sampling soil from boreholes and test pits. 

A3.3.1 Borehole Sampling and Analysis 

Chemical and radiological samples shall be collected from two deep boreholes. Borehole B8757 
will be drilled in the southeast portion of Gable Mountain Pond, near the point of historic 
effluent discharge. Borehole B8758 will be in drilled in the southwestern portion of B Pond 
where the 216-B-3-3 Trench emptied into the pond. Borehole sample collection shall be guided 
by the sampling schemes in Tables A3-2 and A3-3 . Actual sampling intervals may vary from 
these schemes depending on the thickness of clean soil cover placed over ponds. The intent of 
the sampling design is to begin sample collection at the bottom of the pond, which may be 
located several feet below the ground surface. Additional samples will be collected based upon 
depth below the bottom of the pond and depth bgs. The bottom of the pond will be identified by 
retrieving soil samples and examining them using field screening methods and geologic 
observations. 

Four samples will be collected from the bottom of the pond to 3.0 m (10 ft) below the bottom of 
the pond at 0.75-m (2 .5-ft) intervals. The bottom of the pond is expected to be intercepted 
approximately 1.5 m (5 ft) beneath the surface at both borehole locations. Samples will also be 
collected from the following intervals below ground surface: 

• For the borehole at Gable Mountain Pond, at 4.0 to 4.6 m (13 to 15 ft) , 5.5 to 6.1 m (18 to 
20 ft) , 7.0 to 7.6 m (23 to 25 ft) , the high water mark (25.5 ft bgs), and just above the 
water table, which is expected to be about 9.1 m (30 ft) bgs 

• For the borehole at B Pond, at 4.0 to 4.6 m (13 to 15 ft) , 5.5 to 6.1 m (18 to 20 ft) , 7.0 to 
7.6 m (23 to 25 ft) , 14.6 to 15.2 m (48 to 50 ft) , 29.9 to 30.5 m (98 to 100 ft) , 45.1 to 
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45.7 m (148 to 150 ft). and the high water mark 48 m (158 ft) bgs. The last sample will 
be collected just above the ater table, which is expected to be about 54.0 m ( 177 ft) bgs. 

If any of the samples that have the round surface as the reference coincide with sampling 
intervals collected with reference t the bottom of the pond, one sample will be sufficient. 
Figures A3-4 and A3-5 illustrate general sampling intervals in the boreholes. 

The bottom of the pond is a critical sample point because the highest levels of contamination are 
expected to be encountered at this location, and sampling will be initiated from this soil horizon. 

I 
Samples from 4.6 m (15 ft) bgs and 7.6 m (25 ft) bgs are also considered critical sampling points 
to evaluate residential exposure sc~narios and remedial alternatives. Sample from depths greater 
than 7.6 m (25 ft) bgs will be used to verify the site conceptual model and to evaluate remedial 
action alternatives and groundwate impacts. Drilling and sampling will stop when the water 
table is encountered. 

Sampling will be performed in ace rdance with BHI-EE-01 , Procedure 4.0, "Soil and Sediment 
Sampling," using a split-spoon sarq.pler. The split-spoon samplers will be equipped with four 
separate stainless steel or lexan liners. Site personnel will not overdrive the sampling device. 
With the exception of samples for olatile organic analysis, soil shall be transferred to a pre
cleaned, stainless steel mixing bo 

1

1, homogenized, then containerized in accordance with the 
sampling procedure. Samples collected for volatile organic analysis shall be transferred directly 
from the liners to an appropriate c9ntainer without mixing the sample. Chemical and 
radiological analytes of interest ar~ presented in Tables A2-1 and A2-2. If sample volume 
requirements cannot be met, samplf s will be collected according to the priority presented in 
Table A2-3 . Radiological and che ical samples will always take precedence over physical 
property samples. 

Physical property samples shall be collected from deep boreholes to provide site-specific values 
to support RESidual RADioactivit Dose Model (RESRAD) modeling efforts. Soil properties of 
interest are moisture content, gra~·n1 size distribution, and soil density. Samples for soil density 
shall generally be collected with a plit-spoon sampler equipped with four separate stainless steel 
or lexan liners. Samples will be alyzed in accordance with ASTM methods, listed in Table 
A2-3 (ASTM 1993). A minimum of three sample sets will be collected for analysis of physical 
properties in deep boreholes. One ~ample set will be collected at Gable Mountain Pond, and two 
sample sets will be collected at B 1ond. The samples will be collected from lithologies that 
represent the major facies in the vadose zone. Unit 1 of the Hanford formation will be sampled 
at Gable Mountain Pond, and Unit~ 1 and 2 of the Hanford formation will be sampled at B Pond. 
The samples shall be collected coi I cident with chemical and radiological split-spoon sample 
intervals, where possible. Addi ti of al samples may be obtained with the approval of the project 
manager. Requirements for the co lection of physical property samples are also listed in 
Tables A3-2 and A3-3 . 

Investigation-derived waste generated during this activity will be handled according to 
procedures in Section A2.0 and th waste control plan (to be developed) . 
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A3.3.2 Test Pit (Auger) Sampling and Analysis 

The collection of samples from test pits shall be guided by the sampling scheme presented in 
Tables A3-2 through A3-5. Note that sample intervals are based on both depth below the ground 
surface and depth below the bottom of the pond/ditch. Samples shall be collected for chemical 
and radiological analysis generally beginning at the bottom of the pond, which will be identified 
using field screening methods and the professional judgement of the site geologist. 

If a backhoe bucket is used as the sampling device, samples will generally be collected at 0.8-m 
(2.5-ft) intervals from the bottom of the pond to 3 m (10 ft) , then at 1.5-m (5-ft) intervals to 
7.6 m (25 ft). Samples will be collected directly from the backhoe bucket, which will target the 
interval 0.3 m ( 1 ft) below the specified sampling depth. Samples from 4.3 to 4.6 m ( 14 to 15 ft) 
bgs and 7.3 to 7.6 m (24 to 25 ft) bgs shall also be collected. It is critical that these two samples 
and a sample of the sediment at the bottom of the pond or ditch be obtained. Actual sampling 
frequencies may vary depending on the thickness of clean soil cover placed over ponds/ditch. 
Figures A3-6A, A3-6B, and A3-C illustrate hypothetical sampling intervalsin the test pits. 

If an auger borehole is used to collect samples, the sampling scheme shall be consistent with the 
borehole collection scheme described in Section A3.3.1 and Tables A3-2 and A3-3 , but the last 
sample will be collected approximately 7.6 m bgs. 

Sampling will be performed in accordance with BHI-EE-01 , Procedure 4.0, "Soil and Sediment 
Sampling," using a split-spoon sampler or the backhoe bucket, as applicable. Chemical and 
radiological analytes of interest are presented in Tables A2-1 and A2-2. Note that some of the 
test pit (or auger) samples will be analyzed for a subset of the total COC list (see Tables A3-4 
and A3-5). If sample volume requirements cannot be met, samples will be collected and 
analyzed in the sequence shown in Table A2-3. Samples to evaluate the physical properties of 
soil will be collected from at least one test pit or shallow auger borehole per waste site. 

Test pits shall be excavated in a manner that minimizes the generation of visible emissions (dust) 
from the site boundary. To minimize the generation of dust during backhoe operations, water 
shall be sprayed on the site before and during the activity. This contamination control measure is 
necessary to prevent the release of contamination to the air and stabilized areas within the site 
boundary. If visible emissions cannot be controlled, the activity will be postponed. 

Waste generated during this activity will be handled according to procedures listed in 
Section A2.0 and the waste control plan in Appendix B of the work plan. 

A3.3.3 Pre-Shipment Sample Screening 

A representative portion of each sample that will be shipped offsite shall be submitted to the 
RCF, 222-S Laboratory, or other suitable onsite laboratory for total activity analysis. Total 
activities will be utilized for sample pre-shipment characterization. Samples that slightly exceed 
the offsite laboratory criterion discussed in Section A3.2 .2 may be reduced in volume to allow 
offsite shipment. Onsite and offsite laboratories will be identified prior to initiating fie ld 

A3-4 
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activities and will be mutually ace ptable to the ERC' s Sample and Data Management group and 
to the task lead. 

A3.3.4 Summary of Sampling ctivities 

A summary of the number and typ s of samples to be collected at all four waste sites is presented 
in Table A3-6. 

A3.4 GEOPHYSICAL LOGG NG 

The deep boreholes and selected e isting boreholes will be geophysically logged with the 
high-resolution spectral gamma-rar logging system to determine the vertical distribution and 
concentration of gamma-emitting ~adionuclides of concern. Soil moisture will also be 
determined using a neutron logging tool. These methods are described in Section 4.3 of the work 
plan. The new boreholes shall be logged prior to telescoping of casing and before abandonment. 
The starting point for logging will be recorded; this is usually ground surface or top of casing. 
The site geologist will witness log ing runs and verify before and after field calibrations and 
repeat log intervals. The list of bo eholes and wells that will be logged with the radionuclide 
logging system is presented in Ta le A3-7. All of these wells are located within 30 m (100 ft) of 
the boundaries of the sites being i vestigated. 

A3.S SURVEYING 

The location of all planned boreho es and test pits will be surveyed after the sampling and 
abandonment activities are compl ted. Surveys shall be performed according to BHI-EE-01 , 
Procedure 1.6, "Survey Requirem nts and Techniques." Data will be recorded in the North 
American Vertical Datum of 1988 (NA VD 1988) and the Washington State Plane (South Zone) 
North American Datum of 1983 AD 1983), with the 1991 adjustment for horizontal 
coordinates. All survey data will e recorded in meters and feet. 

A3.6 REVEGETATION 

Test pit locations shall be reveget ted after the pits have been backfilled if the area supported 
vegetation before excavation. If a plicable, test pit locations shall be seeded with a mixture of 
grasses. 

A3-5 
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Figure A3-2. Locatio of Planned and Existing Boreholes and Test Pits 
at the 216-B-2-2 Ditch. 
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Figure A3-3. Location of Planned and Existing Boreholes and Test Pits 
at the 216-B-3-3 Ditch and B Pond . 
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Figure A3-4. Approxi ate Sampling Intervals in the B Pond Borehole. 
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Figure A3-5. Approximate Sampling Intervals in the Gable Mountain Pond Borehole. 
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Figure...A3-6A. Approxi ,ate Sampling Intervals for a Representative Test Pit 
at B-Pond. 
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Figure A3-6B. Approximate Sampling Intervals for a Representative Test Pit 
at Gable Mountain Pond . 
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Figure A3-6C. Approxim te Sampling Intervals for a Representative Test Pit 
t B-2-2 and B-3-3 Ditches. 
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Measurement 
Type 

Exposure/Dose 
Rate 

Contamination 
Level 
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Table A3-1. Field Screening Methods. 

Emission Type Method/Instrument 

Beta/gamma RO-20/RO-03 portable ionization 
chamber 

Alpha/beta-gamma E-600 ratemeter with SHP380-A/B 
scintillation probe 

Volatile organic Photoionization detector 
compounds 

A3-14 

Detection Limit 

0.5 mR/hr 

100 dpm a 

1,000 dpm P-y 
2 ppm; may be higher 
for some compounds 
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Table A3-2. Gable Mountain Pond Sampling Schedule. 

Sample Maximum Sample Interval Depth {ft) Analyte List1' 
Physical Properties 

Sample 
Collection 

Location 
Depth of Sample 

Methodology Investigation Parameters 
BBP bgs• <IS ft bgs >IS ft bgs Interval, bgs 

Borehole B8757 33 11 bgs 0-2. 2.5 -4.5. 13 -15. 23-25. Table A2-I Table A2-2 I sample from Bulk density. 
88757 5.0-7.0, 7.5-9.5 25 .5-27.5 Hanfo rd moisture content. 

10-1 2. 15-17 fo rmation. Unit I parti cle s ize 
20-22. 25-27 di stribution 

3 1-33" 

'l=esl-PiL '21Li-;-G~:. 2-5-1-l--bg-s- - 0- 1, 2s--5-J• ~ -6,-~ 4 -h),24-2S- - Ga1nma-1~mitt-ing- -Gamma-Gmill~ n::, .. ,. "-1tA 
GP-7. GP-I I. 7.5-8 .5, 10-11 radionuclides and radionuclides and 

GP- 12 15-1 6, 20-2 1 metal s listed in metals li sted in t:l 
• 24-25 Table A2- 1 Table A2-2 0 
(.;) 

Test Pits G P-2, GP-3 25 11 bgs 0-1 , 2.5-3 .5, 5-6, 14-15. 24-25 Table A2- I t:l tT1 
I Table A2-2 NIA NIA 

~ - '""1 
7.5-8.5, 10- 11 , J:>) 

V, ::i:, 
15- 16, 20-2 1. I 

24-25 to \C) 
\C) 

I 

Test Pits GP-4. Gl'-5. 25 n bgs 0-1 , 2.5-3.5, 5-6 14- 15, 24-25 Table A2- 1, Table /\ 2-2, NIA NIA 0 
-...J 

GP-8. GP-9, 7.5-8.5, I 0-11 except Np-23 7 except Np-237 
G P- I0, GP- 13. 15- 16, 20-2 1 
GP- 14, Gl'-1 5 24-25 

Max imum Number 
162 

o f Samples 

Approximate 
Number of Fie ld QC 32' 
Samples 

Approximate Total 
194 

Number o f Samples 

BBP = below bottom o f pond 
bgs = below ground surface 
NIA = not applicable 
" If sample interval BBP intersects with interval bgs. the BBP sample interval will not be co ll ected. 
"See Table A2 -I fo r detection limits and other analyti cal parameters. 

' See Table A3-6 fo r detail s of QC samples. 

-
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Table A3-3. 8 Pond Sampling Schedule. 

Sample Sample Collection Location Methodology 

Borehole B8758 B8758 

Test Pits BP- I. BP-2. 

Test Pits BP-3. 
BP-4. BP-5 

Max imum Number of 
Samples 

Approx imalc Number 
of Field QC Samples 

Approx imate Total 
Number of Samples 

BBP = below bollom of pond 
bgs = below ground surface 
NIA = not applicable 

Maximum 
Depth of 

Investigation 

177 I\ 

25 fl bgs 

25 fl bgs 

65 

16' 

81 

Sample Interval Depth (ft) 

BBP bgs' 

0-2. 2.5-4 .5, 13- 15 , 23-25, 
5.0-7.0, 7.5-9.5, 157-159 

10-1 2, 15-1 7, 
20-22, 23 -25 , 

50-52, I 00-1 02, 
150- 152, 175- 177" 

0-1. 2.5-3.5, 5-6. 14- 15, 24-25 
7.5 -8.5, I 0- 11 , 
15-1 6, 20-21, 

24-25 

0- 1, 2.5-3 .5, 5-6, 14- 15, 24-25 
7.5-8.5, 10- 11 , 
15- 16. 20-2 1, 

24-25 

" If sample interval BBP intersects with interval bgs, the BB P sample interval will not be collecled. 
b See Table A2-1 fo r detection li mi ts and other analytical paramelers. 
' See Table A3-6 fo r details of QC samples. 

Analyte Lisf 

<IS ft bgs >IS ft bgs 

Table A2- I Table A2-2 

Table A2- I Table A2-2 

Table A2- I, Table A2-2 
except Np-237 

Physical Properties 

Sample 
Interval, bgs Parameters 

I sample from Bulk density, 
I Ian fo rd moisture content. 
formation. Unil I part icle size 

I sample from distribul ion 

Hanford 
fo rmation. Unit 2 

NIA Nii\ 

NIA Nii\ 
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Table A3-4. 216-B-2-2 Ditch Sampling Schedule. 

Sample Sample Maximum 
Collection Depth of Location 

Sample Interval Depth (ft) Analytc Listb 
Physical Properties 

MPthntlnlnlO'.- lnvestieation Sample Parameters 
-------+--''-"-'--""-'-"""= '----1----A;;B;-- --+--~-- bg·,.,._----+-- _,,,_'f-5--frl,g,..--- t-----,>t:-S--frl,gs----1ntenat...hg._• --1--------+---------

Boreho le N/J\ N/A N/A N/A N/A N/A N/A 

Test Pits TP- 1, TP-2, 
TP-3 

Maximum Number of 
Samples 

Approximate Number of 
Fie ld QC Samples 

Approx imate Total 
Number of Samples 

BBP = below bottom of pond 
bgs = below ground surface 
N/A = not applicable 

25 fl bgs 

30 

7' 

37 

0- 1, 2.5-3.5 , 5-6, 
7.5-8.5, 10- 11 , 
15-16, 20-2 1, 

24-25 

14- 15, 24-25 Table A2-I , 
except Np-23 7 

" If sample interval BBi' intersects with inte rval bgs , the BBP sample interval will not be col lected. 
h Sec Table A2-I for detection limits and other analyti cal parameters. 

'See Table A3-6 for details of QC samples. 

Table A2-2 , 
except Np-237 

NIA 

N/A 

N/J\ 
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Table A3-S. 216-8-3-3 Ditch Sampling Schedule. 

Sample Sample Collection Location Methodology 

Borehole NIA 

Test Pits T-7, T-8, 
T-9. T-10 

Max imum Number of 
Samples 

Approx imate Number 
ofField QC Samples 

Approxi mate Total 
Number of Samples 

BBi' = below bollom o f pond 
bgs = below ground surface 
NIA = not applicable 

Maximum Sample Interval Depth (ft) 
Depth of 

Investigation BBP bgs• 

NIA NIA NIA 

25 fi bgs 0-1, 2.5 -3 5, 5-6, 14- 15, 24-25 
7.5-8.5, 10- 11 , 
I 5- 16, 20-2 1 , 

24-25 

40 

7' 

47 

" If sampl e interval BBP intersects with interval bgs , the BBP sample interval will not be co ll ected. 
b See Table A2- 1 fo r detection limits and other analytical parameters. 

' See Table A3-6 fo r deta il s of QC samples. 

Analyte Listi" 

<IS ft bgs >IS ft bgs 

NIA NIA 

Table A2-I , Table A2-2, 
except Np-23 7 except Np-237 

Physical Properties 

Sample 
Interval, bgs Parameters 

NIA NA 

NIA NA 
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Table A3-6. Summar y of Projected Sample Collection Requirements. 
Gable 

216-B-2-2 216-B-3-3 Project ]\I fountain BPond 
Pond 

Ditch Ditch Total 

Chemical Parameters 

Maximum number of 162 65 30 40 299 
characterization samples 

Detai l of QC samples 

Collocated duplicates 8 4 2 2 16 
Splits 8 4 2 2 16 
Equipment blanks 8 4 2 2 16 

Trip Blanks 8 4 I I 14 

Approximate number of fie ld 32 16 7 7 62 
QC samples 

Approximate tota l number of 194 81 37 47 359 
samples 

Physical Properties 

Bu lk density, moisture 
content, particle size 
distr ibution 1 2 0 0 3 

Approximate tota l number of 
I 2 0 0 3 

samples 

A3- 19 



DOE/RL-99-07 
Draft B 

Table A3-7. List of Boreholes for Spectral Gamma Ray Logging. 
Coordinates 

Borehole Approximate Location (Wash. State Plane, NAD83[91]) 
Number 

Northing Easting 

B87583 Near inlet to B Pond 136652.8 576744.4 

B875?3 Near inlet to Gable Mountain Pond 139384.7 575344.8 
699-53-47A Northeast of Gable Mountain Pond, near east 139485.3 575416.1 

end of site 
699-54-49 Northeast of Gable Mountain Pond near the 139825.7 574988.0 

center of the site 
699-55-50D Northeast of Gable Mountain Pond, west end 140248.4 574596.5 

of the site 
.. 

NOTE: Initial selection of existing wells was based on a review of well construction as-built 
diagrams . A single casing in contact with the formation is the preferred configuration for logging. 
A field inspection of the well configuration will be performed for final selection of boreholes. 
a Planned boreholes. 

A3-20 
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A4 0 HEALTH AND SAFETY 

All field operations will be perfo ed in accordance with BHI health and safety requirements 
outlined in BHI-SH-01 , Hanford C Environmental, Safety, and Health Program, and in 
accordance with the requirements f the Hanford Site Radiological Control Manual (DOE-RL 
1996b). In addition, a work contr 1 package will be prepared in accordance with BHI-MA-02, 
ERC Project Procedures, which w 11 further control site operations. This package will include an 
activity hazard analysis, site-speci 1c health and safety plan, and applicable radiological work 
permits. 

The sampling procedures and asso iated activities will take into consideration exposure 
reduction and contamination contr l techniques that will minimize the radiation exposure to the 
sampling team as required by BHI QA-01 , ERC Quality Program, and BHI-SH-01. 

A4-1 
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AS.0 MANAGEM , NT OF INVESTIGATION-DERIVED WASTE 

Investigation-derived waste (IDW generated by characterization activities will be managed in 
accordance with BHI-EE-10, Was Management Plan , and Appendix E of the Implementation 
Plan. Containment, labeling, and ,racking requirements are specified in BHI-FS-03 , Field 
Support Waste Management Instr ctions, Section W-011 , "Control of CERCLA and Other Past 
Practice Investigation Derived Wa te," and BHI-EE-01 , Procedure 5.2, "Test Pit Excavation in 
Contaminated Areas." These proc dures have been prepared to implement the requirements of 
the Washington State Department f Ecology, found in Strategy for Management of Investigation 
Derived Waste (Ecology et al. 199 ). Management ofIDW, minimization practices, and waste 
types applicable to 200-CW-1 wa e control will be described in the waste control plan. 

Unused samples and associated la oratory waste for the analysis will be dispositioned in 
accordance with the laboratory coq.tract, which in most cases will require the laboratory to 
dispose of this material. The appr0val of the remedial project manager is required before 
returning unused samples or waste from offsite laboratories. 

A5-1 
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Pl•-• pnnt or type in the un• haded area• onty 
(fill-in •tt1•• .,,, UJ•ced for •lire r~•. ,. e.. 12 ch•r•ct11rlin hi. 

Page I of 7 
I 1. EPA/STATE 1.0 . NUMBER · -,RM 

l DANGEROUS W, P.STE PERMIT APPLICATION j wjAj 7 je j 9 j o j o j o j e j 9 j 5 

FOR OFFICIA L USE ONLY 
APPLICATION DA TE RECEIVED 

COMMENTS APPROV ED Im o. da v. & vr. I 

w I I I I I 
. 

II. FIRST OR REVISED APPLICATION 

Place an • x • in the appropnau, box in A or B bek)w tmark pne box only) to indicate whether this 1s the hrst •00 licat1on you are submit ting for vour tacd1tv or a rev,aed 
l~~:!:.~r i~ t~:,t~~u:b~':!. apphcation and yoU alr•• d', know your t1cilitv ' • EPA/STATE 1.0 . Number. or if this i• • revtaed apphcat10n. enter your tac ihtv ' a EPA/S TA 

A. FIRST APPLICATION /pJ.t:• •n ·x• b9/ow •nd provide rhe appropnate d•te/ • 1. EXISTING FACILrTY /See in•trut:tion• for df finition of "e1ti•ting • f•,:j/jty. 0 2. NEW FACILrTY /C,,mp/ere ,tem below/ I 
CompMt• item below. 

~ ~ ~ FOR EXISTING FACILIT1ES. PROVIDE THE DATE Imo .• day. a,lcr.J µ: ~ ~ FOR NEW FACILrTIES. 
PROVIDE THE DATE. 4 5 OPERATION BEGAN 0~ THE DATE CONSTRUCTION COMME CED Imo .. day, a yr/ OPERA· (uu the box•• to the l it/ TION BEGAN OR IS 
EXPECTED TO BEGIN 

e. REVISED APPLICATION /pJ.t:• •n •x• b•Jow •nd com,ilere Set:t,on I •bove/ 

IX) 1. FACILrTY HAS AN INTERIM STATUS PER~ IT 0 2. FACILliY HAS A FINAL PERMIT 

Ill. PROCESSES • CODES ANO CAPACIT1ES 

A. PROCESS CODE • Enter the code from the lict of proce1• code• below that beat de•cnbea each procea• to be u•ed at the facilitv. Ten line• • re provKted tor entenn 
code• . If more fine• • re needed . enter the codelal in t ~e apace provtded . If a proc••• will be uaed that ia not included in the hat of code• below. then deacnbe the 
procea• (including i ts design c.p•CJtyJ in the apace provided on the (Section Ill-CJ . 

8 . PROCESS DESIGN CAPACITY · For Mch code entered ii column A enter the capacity of the proceaa . 

1. AMOUNT • Enter the amount. 

2. UNrT OF MEASURE • For each amount entered 1n col mn 811 I. enter the code from the hat of unit meeaure code• bek,w that deacnbe• the unit of me •• ure u• ed. 
Only the unrt• of me-• ure that ••• nt9d below •hot be ue9d. , 

Pl'IO- APPROPl'IIATE UNITS OF PRO- APPROPRl1'TE UNITS OF 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PROCESS CODE DESIGI CAPACITY PROCESS CODE DESIGN CAPACrTY 

.oreve: Treatment: 

CONTAINER (barrel , drum. etcl SOI GALLONS OIi LITERS TANK TOI GALLONS PER DAY OR 
TANK S02 GALLONS OIi LITERS LITERS PER DAY 
WASTE PILE S03 CUBIC YARQS OR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR 

CUBIC METEJ'IS LITERS PER DAY 
SURFACE IMPOUNDMENT S04 GAUONS Or LITERS INCINERATOR T03 TONS PER HOUR OR 

METRIC TONS PER HOUR; 
0'8poeal: GALLONS PER HOUR OR 

LITERS PER HOUR 
INJECTION WELL DBO GALLONS o: LITERS 
LANDFIU DBI ACRE-FEET the volurrN that OTHER (UH for phv1ic1I. chemic• I. T04 GALLONS PER DAY OR 

would coV'e~n• ecr• ro • thermal or bio~gacal traatment LITERS PER DAY 
procn••• not occumno in t • nka . gt:~Wr ARE~~

0Jln •urface impoundment• or mciner• 
LAND APPLICATION DB2 ACIIES OR H,ECTARES ators. Oeacnbe the proce•••• in 
OCEAN DISPOSAL DB3 GALLONS PER DAY OR the apace provided ; Section 11I-C.I 

LITERS PER DAY 
SURFACE IMPOUNDMENT 084 GALLONS O ~ LITERS 

UNIT OF UNIT OF UNIT OF 
MEASURE MEASURE MEASURE 

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CODE 

GALLONS . • •••.•. • ••••.•• • • . •• G LITERS PER DAY .••••••••••• • • • • V ACRE-FEET . . . . . . • . • . . • • . • . . . • . ~ 
LITERS .... .. •. . •••••••••• • •• • L TONS PER HOUR . . . . . . . • • • . • • • . . D HECTARE-METER ' CUBIC YARDS ... ... •• • • •• ••• • • • y METRIC TONS PER HOUR ... . •••• • • W ACRES . . . . . •.• : : : : : : : : : : : : : : : E 
CUBIC METERS .......•••• • ••••• C GALLONS PER HOUR • •..•••• •• • • • E HECTARES .... .. . . .... . . . . .. ,, C 
GAUONS PER DAY ......•• . . . ••. u LITERS PER HOUR . . • . • • • • • • • • • . • H 

EXAMPLE FOR COMPLETING SECTION III fshown ,n liml numoers X· 1 •nd X•2 b-'owJ: A f•cili ry h•• two •tar•8• t•nka. one tenk cen 
hold 200 gelJon, end the oth,rw c•n hold 4po r,•llon• . The tacilitv •••o ha• an incinerator that can bum uo to 2 g • Uona c,er hour. 

B. Pl'IOCESS DESIGN CAPACIT B. PROCESS DESIGN CAPACrTY 
N A. PRO- FOR N A. PRO· FOR L u CESS 2 . UNIT OFFICIAL L U CESS 2. UNIT OFFICI, . I M CODE 1. AMOUNT OF MEA· USE I M CODE 1. AMOUNT OF MEA· USE N B (from list /,pecify/ SURE ONLY N B (from Jist /,pecify/ SURE ONL'I E E eboveJ ,.,,,., E E ebov•J ,.,,,., 
R code} R code} 

._ ._ ---
X•I s 0 2 600 G 6 

X-2 T 0 3 20 E 6 

T 0 2 840,000 u 7 · 

2 D 8 4 840,000 G 8 

3 s 

4 ,o 
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I UL PROCESSES lcontlnuedl 

S%9: Fiffi}. ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS lcodo "T04") . FOR EACH PROCESS ENTERW HERE INCt.UDE DESIGN CAP, 

The 216·8·3 Hain Pond (Hain Pond) consists of __ the 2161·3_ e,o,:,d and the 216·8·3·3 [lj~..2.16·8· 3 Pood,_wb.i.ch began 
service in 1945, currently covers an area of'°'35 acres14 hectares) to a depth ofP2 to 8 feet (.71 to 2.4 meter;) . The 
216·8·3 Po"':1 rec~ ives effluent from the 2)6·B·3::3-D.itcJi.._w~1cn was ~~ed_ln_l_£70 to rep lace an earlier di tch . The 
.2U.~•.3"3_0 _1tch 1s approx1mately'(),70!Liee..t....(1,128 meter s> · lonq,"'30 feet t9.1 meters) wide at ground level,"6fee't) 
((1.8 meters) wide at t he bottom, and'4 to 8 feet l f.2 to 2.4 meters) deep. The 216·8·3·3 Ditch received 1110st of its 
~~aste from the 216•A•29 Ditch, which drained the Plutoniun.JJr_.ani1111 Ex-tl"Jctioo telJ..~EX) Plant chemical sewer line . 
The 216-A-29 Ditch discharged into the 216·8·3·3 Di tch approximatel)<l'l,500 feet \(460 meter~) west of the 216·8·3 Pond. Th 
216·A·29 Ditch was shut down and interim stabilized in July 1991. 

The Main Pond receives waste water (pri11111rily process and cooling water) from the PUREX Plant, the 8 Plant CaJl>lU, the 
242-A Evaporator, and other 200 East Area Lnits. The Main Pond received corrosive waste aa a result of the regeneration o 
the PUREX Plant demineralizer columa (D84). Treatment of the waste occurred by the successive discharge of acidic and 
c-tic waste, which served to neutralize the corrosivity of the waste before and upon reaching the Main Pond. Residual 
corroaivity waa neutralized by the calcareous nature of the Main Pond soil (T02). 

Jb4i:.ocaaa~..capatitieyilt.en for waste pro~ess codes TOZ"tf~0,000 gallons (3 180,000 liters) per dayf and 084 
1 1:840,000 gallons ~l80,00~ l1~e~~ represent Hain Pond's proportional share (based on percolation capac i ty) of the proce: 

design capacity o t e entire System (which includes t~e- ~16·8·3 E~ilu:l_Po~s a separate. dangerous waste treat1111 
and disposal Lnit). At the peak of operations, epproximately-122,000,000 gallons tllr,280 1000 liters) per day of liquid were 
discharged to the ent i re 216-B-3 Pond Systeni. Interim stabilization of the 216-B·J Main Pond began in feb:-uary 1994. The 
216·8·3 Hain Pond has been pennanently isolated fraa all liquid effluent sources and will be closed under interim status. 

IV. DESCRIPTION OF DANGEROUS WASTES 

A. DANGEROUS WASTE NUMBER • Enter the four digit number from O110tor 173-303 WAC for ooch lillod donoorouo WHUI vou will hondle . 11 you handle 
•-•rouo WHUIO which orw not ~llod in Choptor 173-303 WAC. on••• the four digit numborlol thot deocnbeo the charoc:toriotico and/or the toxio con
tanw\lnll of tho•• dang•rou1 wa1te1. 

8. ESTIMATED ANNUAL QUANTITY • For eoch Motod woote entorwd In column A onimoto the QUontity of thot wooto th• t will be hondlod on on ennuol bHlo. 
For eoch charoc:t• ri1tic or toxic conuminont ontorwd in colunv1 A HUfflate the IOUI annuol quantity of oil the non-lioud wHul1) that will be h-lod which 
po ... •• that characteri,tic or conlamlnant. 

C. UNIT OF MEASURE • For eeeh quantity entar9d In column 8 enter the unit of meHurw code. Unlb of meH,n which muot be uoed ond the 1111propriote cod" 
-= 

ENGLISH UNIT OF MEASURE CODE MElRIC UNIT OF MEASURE CODE 

POUNDS • . • • • • • •• •• • ••• •• •• • • P KILOGRAMS ..•. • • • •• • • • •• • • •• • IC 
TONS . . .. .. .. .... . . . . .. .. . .. T METRIC TONS • •• • •• • • •••• • • • •• • M 

• facility record• u •• any other ...,;t of mea•we for Quantity. tha unit• of me••..,,. mu• t b• conv.nad Into one of the ,.quirad unit• of maa•un taking Into account 
app,apnate density or •pecihc gravtty of the wa• te. 

D. PROCESSES 

1. PROCESS CODES: 

For loted donoerouo waoto: For eoch lioted donoerouo wooto ontorwd in column A Hlact the codolol from the ~It of procon codoo contoined In Sec:tlon Ill to 
ndioate how UM wa•t• w"' be • tared. tnated. andi or d i• poaed af at tn. facility. 

For nol'Histed danoeroua waata•: For each characteriatic or toxM: contaminant entered in Column A. •elect the codet• I fr,:,m the li•t of proc••• coda, contained 
Section Ill to indicate aJ.i the proce• M • that will De uaed to • tore. treat. andlor di• po•e of au UM no~Mll•d dangeroue w • 1te1 that po••••• that chMacteri• tlC or 
toxio contwninant. 

Nola: Fo..- OPOCH .,. provided for entenno Pn>COH codoo. If ,...,,. .,. needed: (11 Enter the flrwt three oo dHcribed obow; 121 Enur ·ooo· In the extreme riot 
bo• af IUlm IV•Dll ); ond (31 Enter In the opoce prolrided on po,ie 4 , the line number - the additionel c:O11010). 

1. PflOCESS DESCRIPTION: II • code lo not Motad for o pracooo that will be uoed. doocrib• the pracon In the opoc• provided on the fonn . 

NOTE: DANGEROUS WASTES DESCR18ED BY MORE lliAN ONE DANGEROUS WAST£ NUMBER · D-•rouo WHUIO thot con be deocribod by rnon th_, - Wor 
Number oholl be doocribed on the lonn •• followo: ,. Select ono of the Donvorou• Woot• Numben and enter it in column A. On the ume lino complete column• B, C, - D by ootimoting the totol ennual quantlt-; 

the wait.a and deacritung aU the prace• MI to De uMd to tnat. 1tor11. and/or di• poee of the waete. 

2. In column A of the no,rt Uno ontor the other Donv-u• Woote Number thot can be uood IO doocribe the wooto. In column DI 21 on thot line enter • Included will 
aoow · and make no other antrie• on that line. 

3.. Repeat otop 2 for eoch other Donoorouo Woote Number that con be uoed to doocribo the d-•rouo woote. 

EXAMPLE FOR COMPlETlNG SECTION IV /uoo-, in ut1e numben X-1, X-2. X-3. end X-4 b~w/ • A foclllty wiU tr.et ond dlOJtOH of an ootim•ted 1100 po,-e per l 
et chn:ame 1ha':m1 from 6e• thef tannino and fini• hina operation. Ml addition. th• facilitv w iU traat and :;:roH of thrH non-6i1te_d w • •t••· Two waat•• _. corrallh, 
onlv onct therw w i bo •n ootlmotod 200 poun•h por year of ooch wnto. The other wHto lo com,11ve Ignitable - there will be an ootlmeted 100 po.-• per\ 
of that W • ltl . Treatment wiU be in an incinerator and di• poaal will ba in • landfill. 

D. PROCESSES 

L N 
A. C. UNIT 

DANGEROUS B. ESTIMATED ANNUAL OF MEA· 
~o WASTE NO. QUANTITY OF WASTE SURE 1. PflOCESS CODES 2. Pfl0CESS DESCRIPTION 
E. • ,.,,., ,.,,,.,, (If• code i• not •ntered in D/1 JI /-,r•cod•I cod•/ 

900 ,. r 1 o 1
3 o 1 s 1 o . I I 1 I 

IC 0 6 4 

x-a D 0 0 z 400 ,. r 1 o 1
3 o 1s 1o I 1 1 I 

100 ,. r 1o1
3 o 1 a 1 o I ' I I 

~ D 0 0 , 
· )(.4 D 0 0 z r 1o 1

3 o 1s 1o I I I I 
ittclllded witlt - .. 
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I-LO. NUMBER lt1ntt1rttd from p•gt1 I I 

- \j 7 jsj 9 jojojojejejsj 7 j 

IV. DESCRIPTION OF DANGEROUS WASTES !continued 

0 . PROCESSES 
. 

L N 
A . . UNIT 

bANGEROUS B. ESTIMATED ANNUAL ~F MEA· 
~ 0 WASTE NO. SURE QUANTITY OF WASTE tenter 1. PROCESS CODES 2. PROCESS DESCRIPTION E • 

tenter cod11J codeJ fenterJ Iii • code is not entered in D(1 IJ 

,-
I I I I I I I I 

1 D 0 0 2 3. 500 000 p T02 084 Neutralized/Percolation If lf I I I I 
2 WT 0 2 77,000 Included with Above 

I I 1 I I I I I 
3 U 1 3 3 77,000 p T02 084 Neutralization/Percolation 

I I 1 I I I 1 I 
4 W T 0 1 19,000 p T02 084 Neutralization/Percolation 

I If If I I I I 
5 D O 0 6 169,000 Included wfth Above 

I I I 1 1 I I I 
8 

I I 1 I I I I I 
7 

I I 1 I I I I I 
e 

1 I I I I I I I 

• 
I I l I I I I I . ., 
l l l I I I I I .. 
I I l I I I I I 

12 

7 1 I I I I I I 
13 

I I I I I I I I 
14 

I I I I I T 1 I 
15 

I I I I I I I I 
Ill 

I I I I I I I I 
17 

l l l I I I I I 
18 

1 l 1 l I I I I 
18 

I I I I I I I I 
20 

. 
I I I I I I I I 

21 

I I I I I I I I 
. 22 

I I I I I I I I 
23 

I I I I I I I I , 

I I I I I I I I 
25 

I I 7 I I I I I 
28 
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The Main Pond received dangerous waste from two primary sources : (1) corrosive and toxi c 
dangerous waste resulting from the regeneration of demineralizer columns at the PUREX 
Plant, and (2) spills of dangerous or mixed waste at the PUREX Plant. Backwash from the 
regeneration of the demineralizer columns was frequently corrosive (0002) and sometimes 
contained toxic concentrations of chemicals used in the regeneration process, including 
nitric acid, sulfuric acid, sodium hydroxide, and potassium hydroxide (WT02). Spills at 
the PUREX Plant included hydrazine (Ul33), cadmium nitrate (WTOl/0006), and ammonium 
fluoride/ammonium nitrate (WTOl). Since 1984, administrative and engineering barriers 
have been put in place at the PUREX Plant to prevent dangerous waste from being discharged 
into the Main Pond. 

The quantity of waste listed for 0002/WT02 is an estimated annual quantity based on the 
Main Pond's proportional share (based on percolation capacity) of the amount of corrosive 
and toxic waste received by the entire 216-B-3 Pond System (which includes the 
216-B-3 Expansion Ponds, a separate dangerous waste treatment and disposal un i t) . The 
quantities of waste listed for U133 and WTOl/0006 represent the Main Pond's proportional 
share (based on percolation capacity) of the total recorded amount of hydrazine, cadmium, 
and ammonium fluoride/ammonium nitrate received by the entire 216-B-3 Pond System from the 
time the PUREX Plant resumed operations in 1983 until the last known chemical discharge 
occurred in 1987. 

The quantities of waste listed for Ul33 and WTOl/0006 include the water in wh i ch the 
.emicals were discharged . Water makes up most of the weight of these discharges. 

V. FACILITY DRAWING 

AU exiating taciliti•• muat ,nciud• in the apace provided on p•g• 5 • • cate dr•wing of the facility (.s~tt ,n.svuction.s for mortt d11ta1IJ. 

VI. PHOTOGRAPHS 

All exiatmg fac:alitie1 mu• t include pho~ograph1 l•eri•I or ground--lflve/1 that ciearlv ~•lineate all existing structure• : • Justing atorage. treatment and diapoaal are.a• : and 
1ite1 ot future 1tor119e. tr11tm1nt or d11po11I •re•• ls•e ,n.strucuon.s lor more dt1r•1II . 

JS intormat1on 1s prov1ae 

VIII . FACILITY OWNER 

0 A. If the facility owner it 1110 th• facility operator a1 li1ted in Section VII on Form 1. "'General Information"' . place an ·x· In the box to the left and akip to Section I 
bek>w. . 

B. If th• facility owner i1 not the facility operator •• li1ted in Section VU on Form 1. complete the following item,: 

IX. OWNER CERTIFICATION 

I cl!ftify under pen•Jty of f•w rh•r I h•ve person•lly ez•mined •nd •m_f•mili•r _with rhe _inform•tion submi~ted if! thi.J •n~ •I! •tt•ched documents, •nd th•t b•s.d on my 
inquiry of tho.se individu•I.J immedi•tely responsible for obt•ining the ,nform•t1on. _I !J.ell11ve !h•t the _.sub'!'ttted mform•tion 1s true, •ccur•te, •nd compl•t•. I •m •w•r• ti 
there •re s,gnific•nt pen•lties for submitting l•Ue inform1tion. me ing the pou,bihty of fm11 •nd 1mpr,sonm11nt. 

NAME /print or tYP•I 
•~hn 0. ~agoner, Manager 

Department of Energy 
and 0 erations Office 

" · uPERA TOR CERTIFICATION 

DATE SIGNED 

t /;o/::, 
I ce,tify und111 p•n•uv of l•w th•t I h•ve person•lly e111mined nd •m f•m1"/i•t with theJnform•tion su mi~ted ff! thi.$ •n~ •I! •tt•ched docum•nt.s. •nd rh•t bued on my 
inquiry of those indivN:JuMS immttdi•tely resoon&ible for obt• ing the inlorm•rion. _I !J.eh11Ve fh•t the _sub'!71tted tnlorm1oon i.s ttue. 11Ccut•t•. Md comp,.,., I.,,, •wM• ti 
th.,. Mtt .a1gn,lit:ant p,,naltiu lot $Ubmirting l•Ue inform•tion. ,ncJuding the po~bility ol f,ne •nd ,mpnsonment. 

SIGNATURE DATE SIGNED 
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I certify under penalty of aw that I have personally examined and am familiar 
with the information submit ed in this and all attached documents, and that 

· based on my inquiry of thos individuals immediately responsible for obtaining 
the information, I believe }hat the submitted information is true , accurate , 
and complete. I am aware t nat there are significant penalties for submitting 
false information, includin ! the possib i lity of fine and imprisonmen t . 

er/Operator 
n D. Wagoner, Manager 

.S. Department of Energy 
Richland Operations Office 

a-operator 
Edward S. Keen, President 
Bechtel Hanford, Inc. 
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The 216-8-3 Main Pond (Main Pond) was use , from-~---- to ______ The 216-8 -3 Main Pond 
• consists of the 216-8 -3 Pond and the 216-~-3 -3 Ditch . The 216-8-3 Pond . which began se rvice in 1945 . currently 

covers an area of 14 hectares (35 acres) j o a depth of .71 to 2.4 meters (2 to 8 feet) . The 216-8-3 Pond 
receives effluent from the 216-8-3-3 Ditc~. which was excavated in 1970 to replace an earlier ditch. The 
216-8-3-3 Ditch is approximately 1. 128 me ers (3 .700 feet) long . 9.1 meters (30 feet) wide at ground level . 1.8 
meters (6 feet) wide at the bottom. and 1 2 to 2.4 meters (4 to 8 feet) deep. · The 216-8-3-3 Ditch recei ved most 
of i t s dangerous waste from the 216-A-29 itch . which drained the Plutonium Uranium Extraction (PUREX) Plant 
chemi cal sewer line. The 216 -A- 29 Ditch ischarged into the 216-8-3-3 Ditch approximately 460 meters 0.500 
feet) west of the 216-8 -3 Pond . The 216- -29 Ditch was shut down and i nterim stabilized in Jul y 1991 . 

The Ma in Pond receives waste water (prima ily process and cooling water) from the PUREX Plant . the 8 Plant 
Complex. the 242-A Evaporator . and other 00 East Area units . The Main Pond received corrosive waste as a 
result of the regene ration of the PUREX Plant deminera li zer co l umns (084 ). Treatment of the waste occurred by 
the successive discharge of acidic and ca 

1
stic wa ste. which served to neutralize the corrosivity of the waste 

before and upon reach i ng the Main Pond . esidual corrosi vity was neutralized by the calcareous nature of the 
Main Pond soil (T02 ). 

The process design capacities given fo r waste process codes T02 3. 180 .000 l i ters (840.0D0 gallons) per day and 
084 3.180.000 li ters (840.000 gallons) represent Main Pond 's proportional share (based on percolat ion capacity ) 
of the process design capaci ty of the enti~e 8 Pond System (which includes the 216-8-3 Expansion Ponds . a 
separate dangerous waste treatment and dis osal unit ) . At the peak of operations. approximatel y 83 .280.000 
lite rs (22 .000 .000 gallons) per day of liq id were discharged to the entire 216-8-3 Pond System . Interim 
stabilizat ion of the 216-8-3 Ma in Pond begbn i n February 1994 . The 216-8-3 Main Pond has been permanent ly 
isolated from all liquid effluent sources nd will be closed under i nteri m status . 
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The Main Pond received dangerous waste from two primary sources: (1) corrosive and tox ic 
dangerous wa st e res ulting from the regeneration of demineralizer columns at the PUREX 
Plant. and (2) spill s of dangerous or mi xed waste at the PUREX Plant . Backwash fr om the 
regeneration of the demineralizer columns was frequently corrosive (D002 ) and sometimes 
contained toxic concentrations of chemicals used in the regeneration process. inclu~ng 
nitri c acid . sulfuri c acid, sodium hydroxide. and potassium hydroxide (WT02) . Spill s at 
the PUREX Plant included hydrazine (Ul33 ). cadmium nitrate (WTOl/D006 ). and arrmonium 
fluoride / ammonium nitrate (WTOl) . Since 1984 . administrative and engineering barr iers 
have been put in place at the PUREX Plant to prevent dangerous waste from being discharged 
into the Main Pond . 

The quantity of wa ste li sted for D002 /WT02 is an estimated annual quantity based on the 
Main Pond' s proportional share (based on percolation capacity) of the amount of corros ive 
and toxic waste received by the entire 216-B-3 Pond System (which includes the 
216-B -3 Expansion Ponds. a separate dangerous waste treatment and disposal unit). The 
quantities of waste listed for Ul33 and WTOl /D006 represent the Main Pond' s proportional 
share (based on percolation capacity ) of the total recorded amount of hydrazine . cadmium. 
ind arrmonium fluoride /arrmonium nitrate received by the entire 216 -B-3 Pond System from the 
time the PUREX Plant resumed operations in 1983 until the last known chemical discharge 
occurred in 1987. 

The quant ities of wa ste l isted for Ul33 and WTOl /D006 include the water in which the 
chemi ca l s were di scharged . Water makes up most of the weight of these discharges. 
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