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This engineering evaluation/cost analysis supports the Comprehensive Environmenlal Response, 
Compensarion, and Liability Act of 1980 removal action activities for the contaminated 
Plutonium Finishing Plant sub-grade structures (i.e., building slabs, vaults, pipe tWUlel~ 
ductwork. and diversion boxes) and installations (i.e., buried pipelines, French drains, injection 
wells, and known unplanned releases). The requirement for this process is described in the 
M-083-00A milestone series of the Plutonium Finishing Plant transition milestones as recorded 
in the Hanford Federal Facility Agreement and Consen/ Order (Ecology et al. 1989). 

In 2002, the U.S. Department of Energy, Richland Operations Office, the U.S. Environmental 
Protection Agency, and the Washington State Department of Ecology developed milestones for 
the transition of the Plutonium Finishing Plant facility. The result of the milestone development 
is documented in Hanford Federal Facility Agreement and Consent Order Change Request 
M-83-00-01-03. The driver for the development of the Plutonium Finishing Plant sub-grade 
engineering evaluation/cost analysis is the Hanford Federal Facility Agreement and Consent 
Order Interim Milestone M-083-22 which requires that the Plutonium Finishing Plant facility 
develop engineering evaluations and cost analyses for the purpose of transitioning the facility 
from the operations phase to the disposition phase as described in the Hanford Federal Facility 
Agreement and Consent Order Action I>lan Section 8. Interim Milestone M-083-22 states in 
part: Submit to Ecology an Engineering Evaluation/Cost Analysis(es)[EF/CA (s)] for 
Approval ... Complelion of this milestone shall also require DOE to perform an evaluation of 
actions necessary to address below-grade structures or other structures or hazardous 
substances, dangerous waste of dangerous consliluents remaining after completion of. .. [the 
Plutonium Finishing Plant major milestone]. In addition to supporting decisions for interim 
actions at these sites, the analyses of sub-grade structures and installations performed through 
this engineering evaluation/cost analysis will contribute to the remedial investigation feasibility 
study(s) and subsequently to the final records of decision for the relevant operable units 
responsible for site closure. 

The scope of activities for this engineering evaluation/cost analysis is to identify the sub-grade 
items to be evaluated, determine the Comprehensive Environmental Response, Compensation. 
and Liability Act of 1980 haz.ardous substances through process history and available data, to 
evaluate these hazards and, as necessary, identifies the available alternatives to reduce the risk 
associated with the contaminants against the criteria of effectiveness, implementability, and cost. 
Additionally it is to provide information that will assist in remedial investigation for the 
200-PW-1, 200-PW-3, 200-PW-6, 200-CW-S, 200-IS·l, and any other applicable operable units. 

The sub-grade engineering evaluation/cost analysis considered four alternatives for an interim 
removal action: (1) No Action, (2) Surveillance and Maintenance, (3) Stabilize and Leave in 
Place, and (4) Remove, Treat and Dispose. Within Alternative 4, the evaluation considered three 
options for the removal of building slabs; Option A would remove all building slabs, Option B 
would remove only those building slabs with known plutonium inventory, and Option C would 
not remove any building slabs. Each alternative was evaluated against the Comprehensive 
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Environmental Response, Compensation, and Liability Act of 1980 criteria for effectiveness, 
implementability, and cost Each criterion was given equal weight in the evaluation process. 

The Surveillance & Maintenance alternative (Alternative 2) was detennined to be the most 
efficient approach to address contamination concerns for the sub-grade structures and 
installations for an interim action until final records of decision detennine final remedial actions. 
This is the preferred alternative. 
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Inches 
Inches 
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miles (statute) 

square inches 
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Pounds 
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(U.S., liquid) 
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METRIC CONVERSION CHART 

Into metric units Out of metric units 
Multiply by To~et If you know Multiply bv To S?et 

Lene.th Lene.th 
2S.40 millimeters millimeters 0.03937 inches 
2.54 centimeters centimeters 0.393701 inches 
0.3048 meters Meters 3.28084 feet 
0.9144 meters Meters 1.0936 yards 
1.60934 kilometers kilometers 0.62137 miles (statute) 
Area Area 

6.4516 square square 0.15S square inches 
centimeters centimeters 

0.09290304 sauare meters Square meters 10.7639 SQuare feet 
0.8361274 sauare meters Square meters 1.19S99 sauare yards 
2.59 square square 0.386102 square miles 

kilometers kilometers 
0.404687 hectares hectares 2.47104 acres 

Mass (weieht) Mass (weieht) 
28.34952 srrams Grams 0.035274 ounces (avoir) 
0.4S359237 kilomms kilo~s 2.204623 oounds (avoir) 
0.9071847 Tons (metric) tons (metric) 1.1023 tons (short) 

Volume Volume 
29.S7353 milliliters milliliters 0.033814 ounces 

(U.S., Jiauid) 
0.9463529 liters Liters 1.0567 quarts 

(U.S., liquid) 
3.1854 liters Liters 0.26417 gallons 

(U.S .• liquid) 
0.0283168S cubic meters cubic meters 35.3147 cubic feet 
0.764S549 cubic meters cubic meters 1.308 cubic yards 

Temperature Temperature 
subtract32 Celsius Celsius multiply by Fahrenheit 
then 9/5ths, then 
multiply by add32 
S/9ths 

Encl1!V Encl1!V 
3,412 British thcnnal British thcnnal 0.000293 kilowatt hour 

unit unit 
0.94782 British thennal British thcnnal 1.0SS kilowatt 

unit a>er second unit per second 
Force/Pressure Force/Pressure 

6.894151 kilopascals kilopascals 0.14504 pounds per 
square inch 

°"'2001 

Source: Engineering Unit Conversions, M. R. Lindeburg. PE., Third Ed., 1993, Professional Publications, Inc., 
Belmont. California. 
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This document presents the results of an engineering evaluation/cost analysis (EE/CA) 
addressing contaminated sub-grade structures (i.e., building slabs, vaults, pipe tunnels, ductwork, 
and diversion boxes) and installations (i.e., buried pipelines, French drains, injection wells, and 
known unplanned releases) at the Hanford Site Plutonium Finishing Plant (PFP). 

The PFP sub-grade structures and installations may contain hazardous substances regulated 
under the Comprehensive Environmental Response, Compensation, and Liability Act of J 980 
(CERCLA) including residual radionuclides and hazardous chemicals. This EE/CA captures 
available knowledge of processes at PFP that might have contributed to contamination and 
evaluates the PFP sub-grade structures and installations to evaluate the potential hazards 
associated with these items and detennine the basis and need for a removal action under 
CERCLA. Final remedial action goals for sub-grade structures and installations are planned for 
inclusion in the scope of decision documents for the relevant CERCLA operable units (OU), as 
described in the 200 Areas Remedial Investigation/Feasibility Study Implementation Plan -
Environmental Restoration Program (DOFJRL-98-28). Possible mapping of PFP sub-grade 
structures and installations to Central Plateau OUs is suggested in Section 1.3. 

This report is organized in the following manner: 

• Chapter 1.0 provides an overview of the regulatory pathway for the removal action, tne scope 
of the removal action and relationship of the removal action to other response actions. 

• Chapter 2.0 provides relevant background infonnation and describes the structures and 
installations within the scope of the removal action. Also provided is a description of the 
nature of known hazardous substances and the risks associated with these substances. 

• Chapter 3.0 establishes the removal action objectives (RAOs) which are to be attained to 
complete the removal action. 

• Chapter 4.0 identifies the removal action alternatives to be evaluated. 

• Chapter 5.0 analyzes each removal action alternative relative to the U.S. Environmental 
Protection Agency (EPA) suggested criteria and compares each alternative. The sections of 
this chapter are used to compare the effectiveness, implementability, and cost of each 
alternative. 

• Chapter 6.0 presents the recommended alternative. 

• Attachment I lists sites historically associated with the PFP complex and provides a brief 
rationale for excluding specific sites from the scope of this EE/CA. 

• Attachment 2 illustrates the major process pipelines and the facilities they serviced over the 
operating life of the PFP. 
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• Attachment 3 provides infonnation on sensitivity analyses conducted to test cost estimate 
assumptions and conservatisms in assessing the alternatives. 

I.I PURPOSE 

The purpose of the EFJCA is to identify, document, and evaluate the potential threats associated 
with contamination of sub-grade structures and installations at PFP, and recommend a preferred 
removal altemative(s), as necessary. Furthennore, the evaluation conducted through this EE/CA 
will identify any conditions that may require attention through an interim removal action prior to 
the final remedial action. This EFJCA was prepared in accordance with CERCLA, Title 40, 
Code of Federal Regula1ions (CFR), Section 300.41S (40 CFR 300.41S), EPA guidance 
documents, Conducling Non-Time Critical Removal Actions under CERCLA 
(EPA/540/F-94/009) and Guidance on Conducting non-Time-Critical Removal Actions Under 
CERCLA (EP A/S40-R-93-0S7), and the Hanford Federal Facility Agreement and Consent Order 
(HFFACO) (Ecology et al. 1989). 

The driver for the development of the PFP Sub-Grade EFJCA is HFFACO Interim Milestone 
M-083-22 which requires that the PFP Facility to develop EFJCA(s) for the purpose of 
transitioning the facility from the operations phase to the disposition phase as described in the 
HFF ACO Action Plan Section 8. Interim Milestone M-083-22 states in part: Submil Jo Ecology 
an Engineering Evaluation/Cost Analysis(es)[EEICA (s)] for Appro,:al ... Completion of this 
milestone shall also require DOE to perform an evaluation of actions necessary to address 
be/ow-grade structures or other strucrures or hazardous substances, dangerous waste or 
dangerous constituents remaining after completion of M-083-00A. 

This milestone was developed and agreed to by the U.S. Department of Energy (DOE), EPA, and 
Washington State Department of Ecology (Ecology) to create an efficient and cost-effective way 
to eliminate the bulk of the hazards from PFP by demolishing the facility to a slab-on-grade 
configuration consistent with CERCLA Action Memoranda and the approved PFP endpoint 
criteria. Included in Interim Milestone M-083-22 was the directive to analyze the remaining 
sub-grade of the PFP Facility. 

1.2 REGULATORY BACKGROUND AND REMOVAL ACTION AUTHORITY 

Four areas of the Hanford Site, including the 200 Areas, were placed on the EPA CERCLA 
National Priorities List (NPL) in November 1989. The NPL identifies sites that pose a 
significant or potential threat to human health and the environmenL The PFP Facility is located 
within the 200 Areas. Cleanup of NPL sites at the Hanford Site is in accordance with the 
HFFACO and the National Contingency Plan, found at 40 CFR 300. In addition, the "Policy on 
Decommissioning Department of Energy Facilities Under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA)" issued jointly by the DOE and EPA on 
May 22, l 99S(DOE and EPA, 199S), documents an approach for decommissioning surplus DOE 
facilities consistent with the CERCLA requirements. The Policy is based on the provisions of 
Executive Order 12580, Superfund Implementation, which delegates to the U.S. Secretary of 
Energy certain CERCLA response authorities for facilities under DOE jurisdiction, custody, or 
control. 

1-2 
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The HFFACO documents the agreement among the DOE, EPA, and Ecology on how CERCLA 
will be implemented at the Hanford Site. The HFF ACO specifies in Interim Milestone 
M-083-22 that DOE shall submit an EF./CA(s) for decommissioning the PFP. 

In response to Interim Milestone M-083-22, three CERCLA EE/CAs have been performed. 
The 232-Z Waste Incinerator Facility and the 241-Z-361 Settling Tanlc were evaluated under 
separate CERCLA actions: Engineering Evaluation/Cost Analysis for the Removal of the 
Contaminated Waste Recovery Process Facility, Building 232-Z (DOE/RL-2003-29) and Tank 
241-Z-361 Engineering Evaluation/Cost Analysis (DOE/RL-2003-S2), respectively. 
The remaining above-grade portions of structures at PFP have been evaluated through · 
DOF./RL-2004-05, Engineering Evaluation/Cost Analysis/or the Plutonium Finishing Plant 
Abo\.'e-Grade Structures. Those EF./CAs and associated Action Memoranda (for the 232-Z and 
other above-grade structures) confirmed a slab-on-grade end point as the preferred alternative for 
transition of the buildings at PFP. They did not evaluate removal alternatives for contamination 
in, on or beneath building slabs, other than to require stabilization or cover, as needed, for 
protection of workers, the public and the environment. This sub-grade EE/CA completes the 
analysis required by Interim Milestone M-083-22 by evaluating the remaining building slabs, 
sub-grade ductwork and structures, and buried pipelines associated with these buildings and the 
241-Z-361 Settling Tanlc. 

Risks associated with the PFP sub-grade include potential threats to persoMel and the 
environment due to the possibility of hazardous material releases of CERCLA hazardous 
substances contained in the sub-grade structures and installations. DOE has determined that an 
evaluation of these hazards through a non-time critical removal action is appropriate to manage 
the risk associated with the PFP sub-grade installations. Timely evaluation through an EF./CA 
will allow the site to take advantage of the currently available expertise to identify potential 
concerns. Evaluation of the sub-grade structures and installations through an EE/CA will help to 
ensure the timely remediation of any current threat to human health or the environment 

The DOE has the authority and responsibility for conducting this removal action. and is 
designated the lead agency. Under the single regulatory agency concept on the Hanford Site, 
Ecology has been designated as the lead regulatory agency for this removal action and is 
assigned oversight responsibility with respect to the action being taken. The designation of a 
lead regulatory agency does not change the jurisdictional authority of other parties. 

In accordance with the Secretarial Policy on the National Environmental Policy Act 
(DOE 1994), and as implemented by DOE through DOE Order 451.1 ll, Change I, National 
Environmental Policy Act Compliance Program, National Environmental Policy Act of 1969 
(NEPA) values have been incorporated into this EF./CA to the extent practicable. Under the 
aforementioned CERCLA/NEPA policy, DOE relies on the CERCLA process for review of 
actions to be taken under CERCLA; i.e., no separate NEPA document or NEPA process is 
ordinarily required. 

1-3 
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1.3 SCOPE OF REMOVAL ACTION Al'JD RELATIONSHIP TO FUTURE CERCLA 
ACTIONS 

The scope of the PFP sub-grade structures and installations removal action is to evaluate and 
recommend interim mitigation, as appropriate, of the risks associated with CERCLA hazardous 
constituents in, on, or within building slabs, buried pipelines, contaminated soil resulting from 

• spills, and other buried structures and installations associated with PFP chemical processes, 
waste transfers, and disposal activities, prior to final remedial action. The items addressed by 
this EE/CA include evaluating interim removal actions prior to their final remedial action. For 
example, interim removal action activities may in part address removal of a building slab, but 
may defer removal of all underlying contaminated soil, if any, to final remediation. Proposed 
interim removal actions are discussed in Chapter 4.0. Final remediation will be determined as a 
result of remedial investigation/feasibility study (RI/FS) evaluations and ultimately a record of 
decision (ROD) for the appropriate OU. A complete listing of the structures and installations 
considered in-scope for this EE/CA is identified in Table 1-1. If a structure or installation listed 
in Table 1-1 is later detennined to be uncontaminated, that item will be deleted from the ongoing 
scope of the removal action and be addressed under existing DOE authority. If other structures 
or installations at PFP are identified during deactivation activities that are sufficiently similar to 
the structures and installations addressed by this EE/CA (i.e., contaminated with hazardous 
substances that present a threat of release), they will be added to the scope. 

This EE/CA examines PFP structures and installations not being addressed through other 
remedial action analyses that could potentially require interim measures prior to their final 
remedial action. 

The Pf P complex covers approximately 25 acres, more than 60 structures, numerous sub-grade 
structures and installations, and a wide variety of waste sites and unplanned release sites. 
As discussed earlier, many of these were the subject of previous CERCLA interim removal 
action evaluations and others are within the scope of in-progress and planned final remedial 
action evaluations. The RI/FS activities for the 200-PW-1, 200-PW-3, 200-PW-6, 200-CW-S, 
and 200-IS-1 OUs are currently in-progress and a proposed plan for those OUs is expected in the 
near future. Sub-grade structures and installations within the PFP complex have been evaluated 
for inclusion in this removal action scope through the following screen: 

1. Is the structure/installation part of the PFP Complex? If yes, it potentially is within the scope 
of this EE/CA. For example, the sub-grade (crib) portion of the 216-Z-9 Facility received 
waste from processes at PFP, but has been assigned to the Central Plateau Project for 
remedial action. Therefore, the 216-Z-9 Crib is not included in the scope of this EFJCA. 

2. Is the structure/installation contaminated or potentially contaminated with CERCLA 
hazardous substances? Ifyes, it is potentially included in the scope of this EE/CA. If not, 
there is no basis for response action under CERCLA (e.g., building slabs that are not 
contaminated, electric lines, service and clean water pipelines, telecommunications, cathodic 
protection, etc.) and the structure/installation is excluded from the scope. 
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3. Is the structure/installation situated in the sub-grade (e.g., contaminated buried pipelines)? If 
yes, it is potentially within the scope of this EE/CA. 

4. Has the structure/installation previously been or is it currently being evaluated under 
CERCLA? If yes, it does not belong within the scope of this EE/CA (e.g., Tanlc 241-Z-361). 

S. Is the structure/installation scoped in by HFFACO Interim Milestone M-083-22? 
For example, contaminated building slabs, though not buried, are in the scope of the EE/CA 
to satisfy the conditions of Interim Milestone M-083-22. 

These five criteria were applied to identified structures and installations associated with the PFP 
complex. Attachment I lists sites historically associated with the PFP complex and provides a 
brief rationale for excluding specific sites from the scope of the EE/CA. Table 1-1 identifies the 
sub-grade structures and installations remaining after the application of these screening criteria to 
the sites identified in Attachment 1. 

Details for the buried pipelines and other sub-grade structures and installations addressed by this 
EE/CA are included in the appropriate discussions found in Chapter 2.0. Attachment 2 illustrates 
the major process pipelines and the facilities they serviced over the operating life of the PFP. 

Disposal facilities outside the scope of this EE/CA are also described in this docwnent to help 
assess the hazards associated with related pipelines, but these disposal facilities generally will 
not be evaluated as part of this removal action. Because these cribs, ditches, French drains, and 
tile fields are already being managed through an established OU, their remediation will be 
through other site programs. 

Table 1-1. Structures and Installations in Removal Action Scope.1 (6 pages) 
Structure/ 
Installation Description Comment 
Designation 

Contaminated Building Slabs 

232.z Contaminated Waste Recovery Process Facility. Building slab and sul).grade 
including bwied ductwork between 232.z and 291·2 ductwork contaminated. 

Ductwork is filled with 
concrete. 

234-SZ Plutonium Fabrication Facility. includes below-grade Building 
tunnels and pipe trenches slab/tunnels/trenches 

contaminated • 
• 236-Z Plutonium Reclamation Facility. including bwied Building slab and ductwork 

ductwork between 236-Z and 291-Z contaminated. 
241•Z Tank Farm Waste Disposal Building. includes below- Building slab. vault, pipe 

grade vault and tanks, pipe trench, and ductwork trench, and ductwork 
contaminated. 

241-ZA Sample Building Building slab contaminated. 
241-Z-RB Retention Basin and valve pit Retention basin/valve pit 

(also known as contaminated. Retention 
207-2) Basin/valve pit arc filled with 

controlled-density fill 
242-Z Waste Treatment Facility Building slab contaminated. 
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Table 1-1. Structures and Installations in Removal Action Scope.1 (6 pages) 
Structure/ 
Installation Description Comment 
Designation 

243-Z Low-Level Waste Treatment Facility Building slab contaminated. 

243•ZA Low-Level Waste Storage Facility Building slab contaminated. 

2736-Z Plutonium Storage Building Building slab contaminated. 

2736-ZA Plutonium Storage Ventilation Structure Building slab contaminated. 

2736-ZB Plutonium Storage Support Facility Building slab contaminated. 

2904-ZA Radiation and Flow Monitoring Station Building slab contaminated. 

2904-ZB Monitoring Building Building slab contaminated. 

291-Z Exhaust Air Filter Buildin;. includes below-grade fan Building slab/below-grade 
house, exhaust plenum. and ducting to 291-Z-O0 l portions contaminated. 

(Assume structure not filled 
by above-grade structures 
removal action activities.) 

291•Z.001 Stacie, includes below-grade portion of stack structure Stack slab/structure 
contaminated. (Assume 
structure not filled by above-
grade structures removal 
action activities.) 

Contaminated French Drains and Injection Wells 
216-Z.13 French Drain. east of 291 •Z Also identified as an 

injection well at 
miscellaneous stream number 
261. 

216-Z.14 French Drain. west of291-Z Also identified as an 
injection well at 
miscellaneous stream number 
262. 

216-Z.15 French Drain, north of291-Z Also identified as an 
injection well at 
miscellaneous stream number 
263. 

Contaminated Injection Wells 
Miscellaneous Stream 241-Z Building - Eyewash/safety shower. Location: 

Number232 East side of24l•Z 
Miscellaneous Stream 24 I •Z Building - Main steam line trap 

Number234 
Miscellaneous Stream 241-Z Building-Waste tank steam supply trap. Five 

Number235 steam traps discharge to the same injection well. 
Unplanned Releasts 

Undocumented UPR In February 1969, the D-6 waste pipeline from the 234- As of this writing, this 
@24l•Z Trench Sand 236-Z Buildings to the 24 l•Z Sump failed in release has not been recorded 

concrete pipe trench resulting in a release to soil of an in the Waste tnfonnation 
estimated 3,000 gal of process waste. Data System. 

Undocumented UPR Potential releases may have occurred from direct As of this writing, this 
@ beneath 234-SZ buried piping or from pipe trenches located beneath the release has not been recorded 

234-SZ building slab and may have leaked into the in the Waste Information 
soils beneath the slab. Data System. 

UPR-200-W-23 In June 1953, a fire in a waste box contaminated A 1999 walkdown could not 
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Table 1-1. Structures and Installations in Removal Action Scope.1 (6 pages) 
Structure/ 
Installation Description Comment 
Designation 

approximately 28 m~ (300 fr) of ground. Plutonium locate this site. The 
contamination resulted in readings up to 10,000 dpm. contaminated area was 
This release is located near the south wall of234•5Z. covered with blacktop and 
approximately 61 m (200 ft) north of the 29l·Z stack posted. 

UPR-200.W-103 In April. 1971, the line from the 234-5Z complex to the An area measuring 7.6 m (25 
216-Z- l 8 crib broke near the southeast comer of the ft) by 1.8 m (6 ft) by 2.1 m (7 
236-Z Building. The release contained approximately ft) deep was excavated 
IO grams of plutonium with gross alpha contamination around the leak. 
>6,000,000 dpm. This release Is located 1.8 m (6 ft) Approximately JOO 55-gal 
south and 3.7 m (12 ft) west of the SW comer of the barrels of contaminated soil 
236-Z building. was removed and buried. A 

considerable amount of 
contaminated soil remained 
when the excavation was 
backfilled. The site is posted 
with underground radioactive 
material area warning signs. 

Contaminated Buried Pipelines & Diversion Boxes a 

Pipeline Desli:nation 
Route Material Comments 

Diversion Box No. I NIA Concrete Includes adjacent drain field. 
(200.W-.SS) (Assume filled with 

controlled-density fill by 
Above-Grade Structures 
EF./CA.) 

Diversion Box No. 2 NIA Concrete Includes adjacent drain field. 
(200.W-59) (Assume filled with 

controlled-density fill by 
Above-Grade Structures 
EE/CA.) 

½•-M9 24 J-Z east wall to 241-ZA SST Pipeline has a 6• SST pipe 
encasement 

½"-Supply & Return 241-Z to 2•-s• from west wall of 241- SST Pipeline has a 2• SST pipe 
ZA encasement. 

3"-DR-M24 2736-ZB to pipe tie-in approximately cs 
20' from west side of241-Z 

t •-CUU-5030-M9 236-Z west wall to 241-ZB SST Pipeline has a 4" SST pipe 
encasement 

J•-06 232-Z south wall to concrete SST 
encasement north of241-Z 

2"~LSW/HSW-M9 234-SZ south wall to 241-Z west wall SST Pipeline has a 6• SST pipe 
encasement. 

2"-LSW/HSW-M9 236-Z west wall to tie-in SST In concrete trench. 
approximately 59' west of 236-Z 

3"-D8-1085 234-SZ south wall (Tunnel 3) to 241- SST In concrete trench. 
Z north wall 

3"-D7-1084 234-.SZ south wall (Tunnel 3) to 241- SST In concrete trench. 
Znorth wall 
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Table 1-1. Structures and Installations in Removal Action Scope.1 (6 pages) 
Structurt/ 
Installation Description Comment 
Designation 

8"-D6 234-SZ south wall (Tunnel 3) to 241- SST In concrete trench. 
Znorth wall 

4"-04-1081 234-SZ nonh wall (Tunnel 3) to 241• SST In concrete trench. 
Z north wall 

4"-DS-1082 234-SZ south wall (Tunnel 3) to 241- SST In concrete trench. 
Znorth wall 

4"&6"-Process Waste 241-Z south wall (04, OS, and D6 SST Pipe size changes from 4" to 
Drain cells) to 24 t-Z-361 Settling Tank 6". 241-Z-361 Settling Tank 

north wall is addressed in separate 
EE/CA. 

6"-Waste Water 241-Z-RB Retention Basin (west cs 241-Z.361 Settling Tank is 
wall) to 241-Z-361 Settling Tank addressed in separate EF.ICA. 
(nonh wall) 

6"-Waste Water 241-Z.RB Retention Basin (south cs 
wall) to manhole #Z7 (near 2904-ZA) 

8"-D3 South wall of234•SZ to 241-Z-RB cs 
Retention Basin (west wall) 

6"-Process Waste Diversion Box No. 2 to 216-Z-12 Crib SST 
fence 

8"-Process Waste 24 t-Z-361 Settling Tank to Diversion SST 24 t-Z-361 Settling Tank is 
Box No. 1 (north wall) addressed in separate EE/CA. 

6"&12"-Process Waste Diversion Box No. 2 to 216-Z-12 Crib SST& VCP Pipe material changes to 
Drain fence VCP from SST at 12" x 6" 

reducer. 
6"-Process Waste Diversion Box No. l to Diversion SST 

BoxNo.2 
4"&12"-Drain ' Diversion Box No. 1 (southeast VCP Pipe size changes from 4" to 

corner) to adjacent drain field 12". 
8"-Process Waste Diversion Box No. I (south wall) to SST 
Drain 216-Z-2 Crib fence 
4"&12"-Drain Diversion Box No. 2 (northwest VCP Pipe size changes from 4" to 

comer) to adjacent drain field 12". 
S"•VCP Tie-in location into s• pipe between VCP 

216-Z-2 Crib and Diversion Box No. 
J, to2l6-Z-3 Crib fence 

1·½"&2"-M-21·1036 Near 242-Z Airlock to 216-Z-l A Tile SST 
Field fence 

l-½"&2•-M-21-1035 West of242-Z Airlock to 216-Z-I A SST Near 242-Z. a portion of 
Tile Field fence pipeline is located inside a 

concrete trench. Pipe sizes 
change from 1-1/2" to 2". 

l•½"-Hood 42 Tic-in at 1-1/2" P-M21-1036 Process SST In concrete trench. 
drain pipe near 242-Z Airlock to 234-
sz 

l•½"-M-21-1036 242-Z Airlock to exit point from SST In concrete trench. 
buried concrete trench 

4"-P-M21-1081 242-Z west wall to 234-SZ south wall SST In concrete trench. 

1-8 

. I 



r~-

DOF/RL-2006-S3 
Rev.O 

Table 1-1. Structures and Installations in Removal Action Scopc.1 (6 pages) 
Structure/ 
lnstAllation Description Comment 
Designation 

4"-P-M21-1082 242-Z west wall to 234-SZ south wall SST In concrete trench. 

3"-P-M21·1084 242-Z west wall to 234-SZ south wall SST In concrete trench. 

3"-P-M21-1085 242-Z west wall to 234-SZ south wall SST In concrete trench. 

4"-M21-D6 242-Z west wall to 234-SZ south wall SST In concrete trench. 

2·-11s w-202-Ms 241-Z south wall to Tanlc Farms (up SST Pipeline has a 4" SST pipe 
to PFP outer fence) encasemenL 

2"-HSW-203-MS 241-Z south wall to Taruc Fanns (up SST Pipeline has a 4" SST pipe 
to PFP outer fence) encascmenL 

1-½"-Drain 234-5Z east wall to 216-Z-9 Crib SST 
1-½"-Drain 234-5Z east wall to 216-Z-9 Crib SST 
l•½"-Drain 234-SZ east wall to 241-Z-8 Settling SST 

Tanlc 
1-½"-Drain 234-5Z cast wall to 24 I -Z.8 Settling SST 

Tank 
3"-D6-Drain3 232-Z south wall to 241-Z north wall SST Drawing shows pipeline in 

6" pipe encasemenL This 
line may not actUally exist. 

l-½"-P-M21- 242-Z west wall to 241-Z north wall SST Partially routed through 
1020-HNOJ concrete trench. · 

J-½"-P-M21- 242-Z west wall to 241-Z north wall SST Partially routed through 
1011-ANN concrete trench. 

1-½"-P-MIO- 242-Z west wall to 241-Z north wall cs Partially routed through 
1014-NAOH concrete trench. 

IS~VCP Manhole #ZI (near 232-Z) to 216-Z. VCP 
20 Crib (through manholes #Z2, #Z7. 
#28 and #2). 

lS"•VCP Manhole #26 (north of241-ZB) to VCP 
manhole #27 (near 2904-ZA) 

15"-VCP Manhole #ZS (south of243-ZA) to VCP 
manhole #26 (southwest of243-ZA) 

15"-VCP Manhole #ZA (west of236-Z) to VCP 
manhole #ZS (south of243-ZA) 

3"-H22 236-Z to manhole #ZA (west of236- unknown 
Z) 

6"-VCP 236-Z to manhole #ZA (west of236- VCP 
Z) 

4"-Cl 236-Z to manhole #Z4 (west of236- Cl 
Z) 

6"-ABS 243-ZA sump to manhole #ZS (south ABS In encasement pipe. 
of243-ZA) 

10"-CS 243-Z to 243-ZA sump cs 
4"-CS 243-ZB to 243-ZA sump VCP 

3"-CS 243-ZA sump to manhole #26 VCP 
(southwest of 243-ZA) 
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Table 1-1. Structures and Installations in Removal Action Scope. 1 (6 pages) 
Structure/ 
Installation Description 
Designation 

15"-VCP Manhole #Zl (west of291-Z) to VCP 
manhole #Z6 (southwest of243-ZA) 

6"-VCP 291-Z to manhole #Z3 (west of29t- VCP 
Z) 

3"-Acid Proof 234-SZ to manhole #Z3 (west of291- unknown 
Chemical Drain Z) 

4"-VCP 232-Z to tic-in east of232-Z VCP 

15"-VCP Cleanout point (nonh of 232-Z) to VCP 
manhole #Zl (south of232-Z) 

1s·-vcP Clcanout point (south of2731-ZA) to VCP 
manhole #Zl (south of232-Z) 

1s•-vcP Cleanout point (north of 2736-ZB) to VCP 
cleanout point (south of2731-ZA) ' 

6"-VCP 2736-ZB to tee west of2736-Z VCP 
6"-CS Manhole (un-numbered. east of2734- cs 

ZJ) to tee east of2721-Z) 

6"-CS 234-SZ to manhole (un-numbered, cs 
east of 2734-ZJ) 

4"-C( 2736-ZB to tee (north of 2736-ZB)) Cl 
IS"-VCP Cleanout point (south of234-SZ) to VCP 

Cleanout point (north of2736-ZB) 
10"-VCP 234-SZ to tee south of cleanout point VCP 

(south of234-SZ) 
12"-VCP 234-SZ to tee south of cleanout point VCP 

(south of234-SZ) 
12"-VCP 234-SZ to tee (south of234-SZ) VCP 
12"-VCP 234-SZ to tee (south of 234-SZ) VCP 

12"-VCP 234-SZ to tee (south of 234-SZ) VCP 
I Reference H-2-832896. Rev. 0. 
2 Pipeline may not exist. 
ABS • aaylonitrilc butadicne st)Tcne 
Cl • cast iron 
CS • carbon steel 
DR •drain 
EE/CA• engineering evaluation/cost analysis 
HSW • high salt waste 
LSW • low salt waste 

NIA • not applicable 
OU • operable unit 
P • process 
PFP • Plutonium Finishing Plant 
SST • stainless steel 
VCP • vitrified clay pipe 
UPR • unplanned release 
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Table 1-2, "Suggested Mapping of PFP Sub-Grade Items to Central Plateau Operable Units," 
provides a suggested path forward for the sub-grade structures and installations that are within 
the scope of this EE/CA. Once the interim removal action is complete, any future remediation of 
these sub-grade structures and installations will be integrated with other Central Plateau activities 
and addressed through the CERCLA process. The suggested operable units identified in 
Table 1-2 may change as CERCLA remediation activities are performed in the Central Plateau. 

Table 1-2. Suggested Mapping of PFP Sub-Grade Items to Central Plateau Operable Units.1 

(5 Pa2es) 
Designation Description Operable Unit Comment 

or Suggested 
Operable Unit 

(" •• indicalcs 
5Ut!t!CS1ed nu\ 

Bulldlne Slabs 
232-Z Contaminated Waste Recovery Process Facility, NewOU Remaining building slabs, 

including buried ductwork between 232-Z and 291-Z including potential 

234-SZ Plutonium Fabrication facility, includes below-grade NewOU operable unit 

tunnels and pipe trenches assignments, to be 
addressed with other 

236-Z Plutonium Reclamation Facility, including buried NewOU Central Plateau structures 
ductwork between 236-Z and 291-Z as part of facility 

241-Z Tanlc Farm Waste Disposal Building. includes below- NewOU disposition discussions 
grade vault and tanks, pipe trench. and ductwork between DOE and 

241-ZA Sample Building NewOU regulators expected to 
occur in FY 2007. 

241-Z-RB Retention Basin and valve pit 200-SC-l 
(also known as 
207..z) 

242-Z Waste Treatment Facility NewOU Remaining building slabs, 

243-Z Low-Level Waste Treatment Facility NewOU including potential 

243-ZA Low-Level Waste Storage Facility NewOU 
operable unit 
assignments. to be 

2736-Z Plutonium Storage Building NewOU addressed with other 

2736-ZA Plutonium Storage Ventilation Structure NewOU Central Plateau structures 

2736-28 Plutonium Storage Support Facility New OU as part of facility 
disposition discussions 

2904-ZA Radiation and Flow Monitoring Station NewOU between DOE and 
2904-ZB Monitoring Building NewOU regulators expected to 

291-Z Exhaust Air Filter Building. includes below-grade fan NewOU occur in FY 2007. 

house. exhaust plenum. and ducting to 291-Z-O0 I 
291-Z-001 Stack. includes belOW•l'J'3dC nortion of stack structure NewOU 

French Drains 
216-Z-13 French Drain. east of291-Z 200-MW-1 Also identified as an 

injection well at 
miscellaneous stream 
number 261. May be 
mapped to 200-MG-2 
OU. 

216-Z-14 French Drain. west of291-Z 200-MW-1 Also identified as an 
injection well at 
miscellaneous stream 
number 262. May be 
manned to 200-MG-2 
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Table 1-2. Suggested .Mapping of PFP Sub-Grade Items to Central Plateau Operable Units.1 

(5 Paecs) 
Designation Description Operable Unit Comment 

or Suggested 
Operable Unit 

("•" indicalCS 
SU!!~lcdOU} 

OU. 

216-Z.15 French Drain, north of29l-Z 200-MW-1 Also identified as an 
injection well at 
miscellaneous stream 
number 263. May be 
mapped to 200-MG-2 
OU. 

lniection Wells 
Miscellaneous 241-Z Building- Eyewash/safety shower. Location: 200-PW-J• 

Stream No. 232 East side of241-Z 
Miscellaneous 241-Z Building - Main steam line trap 200-PW-I• 

Stream No. 234 

Miscellaneous 241-Z Building-Waste tank steam supply trap. Five 200-PW-1• 
Stream No. 235 steam traps discharge to the same injection well. 

Unolanned Releases 
Undocumented In February 1969, the D-6 waste pipeline from the 234- 200-PW-t• 
UPR@241-Z 5 and 236-Z Buildini;s to the 241-Z Sump failed in 

Trench concrete pipe trench resulting in a release to soil of an 
estimated 3,000 gal of process waste. 

Undocumented Potential releases may have occurred from direct buried 200-PW-1• 
UPR@ beneath piping or from pipe trenches located beneath the 234-SZ 

234-SZ building slab and may have leaked into the soils beneath 
the slab. 

UPR-200-W-23 In June 1953, a fire in a waste box contaminated 200-UR-l May be mapped to 200-
approximately 28 m2 (300 ft2) of ground. Plutonium MG-l OU. 
contamination resulted in readings up to 10,000 dpm. 
This release is located near the south wall of234-5Z, 
approximately 61 m (200 ft) north of the 291-Z stack 

UPR-200-W-103 In April, 1971, the line from the 234-SZ complex to the 200-PW-l May be mapped to 200-
216-Z-18 crib broke near the southeast comer of the MG-2OU. 
236-Z Building. The release contained approximately 
IO grams of plutonium with gross alpha contamination 
>6,000,000 dpm. This release is located 1.8 m (6 ft) 
south and 3.7 m (12 ft) west of the SW comer of the 
236-Z building. 

Buried Pipelines & Diversion Boxes 
Diversion Box Includes adjacent drain field. 200-1S-I 
No. I 
(200-W-58) 
Diversion Box Includes adjacent drain field. 200-IS-l 
No.2 
(200-W-59) 

½"-M9 241-Z east wall to 241-ZA 200-IS-t• 

½"-Supply&: 241-Z to 2•.3• from west wall of 241-ZA 200-1s-1• 
Return 

3•.OR-M24 2736-ZB to pipe tie-in approximately 20' from west side 200-1s-1 • 
of241-Z 
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Table 1-2. Suggested Mapping of PFP Sub-Grade Items to Central Plateau Operable Units.1 

(5 Paees) 
Designation Description Operable Unit Comment 

or Suggested 
Operable Unit 

("•" indicates 
SU"-lcdOln 

I "-CUU-S030-M9 236-Z west wall to 241 •ZB 200-IS-I• 

3"-06 232-Z south wall to concrete encasement north of241-Z 200-IS-l• 

2"-LSW/HSW- 234-SZ south wall to 241-Z west wall 200-1s-1• 
M9 
2"-LSW/HSW- 236-Z west wall to tie-in approximately 59' west of 236- 200-1s-1• 
M9 z 
3"-08-1085 234-SZ south wall (Tunnel 3) to 241-Z nonh wall 200-IS-t• 
3"-D7-1084 234-SZ south wall (Tunnel 3) to 241-Z nonh wall 200-IS-t• 
8"-06 234-SZ south wall <Tunnel 3) to 241-Z north wall 200-IS-t• 
4"-D4-1081 234-SZ north wall <Tunnel 3 l to 24 I •Z nonh wall 200-IS-t• 
4"-DS-1082 234-SZ south wall (Tunnel 3) to 241-Z north wall 200-1s-1• 

4"&6"-Process 241-Z south wall (04, D5, and D6 cells) to 241-Z-36 I 200-IS-t • 
Waste Drain SenJing Tank north wall 
6"-Waste Water 241-Z-RB Retention Basin (west wall) to 241-Z-361 200-IS-t• 

Settling Tank (north wall) 
6"-Waste Water 241-Z-RB Retention Basin (south wall) to manhole #Z7 200-1s-1 • 

(near 2904-ZA) 
8"-D3 South wall of234-SZ to 241-Z-RB Retention Basin 200-IS-t• 

(west wall) 

6"-Process Waste Diversion Box No. 2 to 216-Z-12 Crib fence 200-1s-1 • 

8"-Proccss Waste 241-Z-36 I Settling Tanlc to Diversion Box No. I (north 200-1s-1• 
wall) 

6"&12"-Process Diversion Box No. 2 to 216-Z-12 Crib fence 200-1s-1• 
Waste Drain 
6"-Proccss Waste Diversion Box No. I to Diversion Box No. 2 200-IS-l• 

4•&f2•-Drain Diversion Box No. 1 (southeast comer) to adjacent 200-IS-l• 
drain field 

8"-Process Waste Diversion Box No. I (south wall) to 216-Z-2 Crib fence 200-1s-1• 
Drain 
4"&12•-Drain Diversion Box No. 2 (northwest comer) to adjacent 200-IS-t• 

drain field 
8"-VCP Tie-in location into s• pipe between 216-Z-2 Crib and 200-1s-1• 

Diversion Box No. I, to 216-Z-3 Crib fence 

l-½"&2"-M-21- Near 242-Z Airlock to 216-Z-IA Tile Field fence 200-1s-1• 
1036 
1-½"&2"-M•21- West of242-Z Airlock to 216-Z-l A Tile Field fence. 200-1s.1• 
1035 
l•½"-Hood 42 Tie-in at 1-1/2" P-M21·1036 Process drain pipe near 200-IS-t• 

242-Z Airlock to 234-SZ 
l-½"-M-21·1036 242-Z Airlock to exit point from buried concrete trench 200-IS-I• ' 

4"-P-Mll-1081 242-Z west wall to 234-SZ south wall 200-1s-1• 

4"-P-Mll-1082 242-Z west wall to 234-SZ south wall 200-1s-1 • 

3"-P-Mll-1084 242-Z west wall to 234-SZ south wall 200-1s-1• 
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Table 1-2. Suggested Mapping or PFP Sub-Grade Items to Central Plateau Operable Units.• 
(5 Paees) 

Designation Description Operable Unit Comment 
or Suggested 
Operable Unit 

r•• indkaacs 
SLl".,_led om 

3"-P-Mll-1085 242-Z west wall to 234-SZ south wall 200-1s-1 • 

4"-M21-D6 242-Z west wall to 234-SZ south wall 200-1s-1• 

2"-HSW-202-MS 24 l-Z south wall to Tank Fanns { up to PFP outer fence) 200-1s-1• 

2"-HSW-203-MS 241-Z south wall to Tank Farms {up to PFP outer fence) 200-1s-1• 

1-½"-Drain 234-SZ east wall to 216-Z-9 Crib 200-1s-1• 

1-½"-Drain 234-SZ east wall to 216-Z-9 Crib 200-1s-1• 

1-½"-Drain 234-SZ east wall to 24 t-Z-8 Sealing Taruc 200-1s-1• 

1-½"-Drain 234-SZ east wall to 24 l-Z-8 Settling Taruc 200-1s-1• 

3 "-D6-Drain2 232-Z south wall to 241-Z north wall 200-1s-1• This line may not actually 
exist. 

l-½"-P-M21· 242-Z west wall to 241-Z north wall 200-1s-1• 
1020-HNOJ 

l·½"•P-M21- 242-Z west wall to 241-Z north wall 200-1s-1• 
1011-ANN 

1-½"-P-MlO- 242-Z west wall to 241-Z north wall 200-1s-1• 
1014-NAOH 

IS" VCP Manhole #Zl (near 232-Z) to 216-Z-20 Crib (through 200-1s-1• 
manholes #Zl, #27, #ZS and #2). 

JS"-VCP Manhole #Z6 (north of 241-ZB) to manhole #Z7 (near 200-1s-1 • 
2904-ZA) 

15"-VCP Manhole #ZS (south of243-ZA) to manhole #26 200-1s-1 • 
(southwest of243-ZA) 

15"-VCP Manhole #ZA (west of236-2) to manhole #ZS (south of 200-1s-1• 
243-ZA) 

3"-H22 236-Z to manhole #ZA (west of236-2) 200-IS-t• 

6"-VCP 236-Z to manhole #ZA (west of236-Z) 200-IS-I• 

4"-CI 236-Z to manhole #Z4 (west of236-Z) 200-1s-1• 

6"-ABS 243-ZA sump to manhole #ZS (south of 243-ZA) 200-1s-1 • 

10"-CS 243-Z to 243-ZA sump 200-1s-1• 

4"-CS 243-ZB to 243-ZA sump 200-IS-l• 

3"-CS 243-ZA sump to manhole #26 (southwest of 243-ZA) 200-1s-1• 

15"-VCP Manhole #23 (west of29l•Z) to manhole #26 200-1s-1• 
(southwest of 243-ZA) 

6"-VCP 291-Z to manhole #Z3 (west of291-Z) 200-1s-1• 

3,.•Acid Proof 234•5Z to manhole #ZJ (west of291-Z) 200-1S-t• 
Chemical Drain 
4"-VCP 232-Z to tic-in east of 232-Z 200-IS-t• 

15"-VCP Cleanout point (north of232-2) to manhole #ZI (south 200-lS-t • 
of232-Z) 

1S"-VCP Cleanout point (south of2731-ZA) to manhole #Zl 200-1s-1• 
(south of232-Z) 
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Table 1-2. Suggested Mapping of PFP Sub-Grade Items to Central Plateau Operable Units.' 
(5 Pa2es) 

Designation Description 

1s·-vcP Clcanout point (nonh of2736-Z8) to cleanout point 
(south of2731-ZA) 

6·-vcP 2736-ZB to tee west of2736-Z 
6·-es Manhole (un-numbercd. east of 2734-ZJ) to tee east of 

2721-Z) 
6"-CS 234-SZ to manhole (un-numbered. east of2734-ZJ) 
4"-C[ 2736-ZB to tee (nonh of2736-ZB) 
15"-VCP Clcanout point (south of234-SZ) to Cleanout point 

(north of2736-ZB) 

10"-VCP 234-SZ to tee south of cleanout point (south of234-SZ) 
12·-vcP 234-SZ to tee south of cleanout point (south of 234-SZ) 
12"-VCP 234-.SZ to tee (south of234-SZ) 
12·-vcP 234-SZ to tee (south of 234-SZ) 

12"-VCP 234-SZ to tee (south of 234-SZ) 

• Reference 11·2-832896, Rev. O. 
2 Pipeline may not cxisL 

1.4 CERCLA/RCRA INTEGRATION 

Operable Unit Comment 
or Sug&ested 

Operable Unit 
<·•·indicaics 
suggcslcd ot n 

200-1s-1• 

200-1s-1 • 
200-1s-1• 

200-1s-1 • 
200-1s-1• 
200-IS•l• 

200-JS-l• 
200-1s-1• 
200-1s-1• 
200-IS-t • 
200-1s-1• 

The Hanford Facility Dangerous Waste Closure Plan, 241-Z Treatment and Storage Tanks, 
(DOE/RL-96-82, Rev. I) provides the process for closing the Resource Conservation and 
Recovery Act of 1976 (RCRA) Storage Facility Pennit for the 241-Z Tank system at PFP, and 
describes the process for the integration of the closure activities with CERCLA as appropriate. 
Under this closure plan, the 241-Z Facility is undergoing clean closure to the performance 
standards of Washington Administrative Code (WAC), with respect to dangerous waste 
contamination from RCRA operations. The unit will be clean closed based on the physical 
closure activities under the closure plan and achieving clean-closure standards as described 
within the plan. 

The 241-Z treatment, storage, and disposal (TSD) unit consists of below-grade tanks D-4, D-S, 
D-7, and D-8, an overflow tank located in a concrete containment vault, and associated ancillary 
piping and equipment Waste managed at the TSD unit was received through underground 
piping from various PFP sources. The portions of the tank system and any remnants not 
removed after undergoing RCRA closure can remain in the 24 l-Z vault area and may be 
stabilized within the vault as necessary, pending further CERCLA actions. Tank D-6 is a past­
practice tank that also is undergoing decontamination activities under CERCLA. Tank D-6, its 
containment vault cell, and soils beneath the vault that were contaminated during past-practice 
activities (HNF-30654,An Estimate of the Leakage from the 2./1-Z Liquid Waste Treatment 
Facility) are evaluated as part of this EE/CA. Ancillary piping related to the TSD unit is also 
evaluated under this EE/CA. 
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Integration of RCRA and CERCLA activities is consistent with HFF ACO Section 6.0 and the 
WA 7890008967, Hanford Facility Resource Conservation and Recovery Act Permit, Section 
II.K. 7, which encourage coordination of RCRA unit closure with other statutorily mandated 
cleanups to avoid duplication of cffo~ and with HFF ACO Interim Milestone M-083-32 which 
reflects coordination of CERCLA actions(s) with 241-Z closure activities as needed. 
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This chapter provides relevant background information and describes the physical features of the 
PFP Facility. It also describes the sub-grade structures and installations, including the buried 
pipelines, and the hazardous substances and risks associated with destination waste disposal 
sites. Information is provided for waste disposal sites and facilities that are not within the scope 
of this EE/CA in order to evaluate the potential risk associated with leaks from the pipelines that 
carried waste to those locations. 

2.1 BACKGROUND AND SITE CONDITIONS 

The PFP Facility is located on the Hanford Site in the 200 West Area (Figures 2-1 and 2-2) 
approximately 51 km (32 mi) northwest of the city of Richland, Washington. This section 
briefly describes the history and setting of PFP operations. 

Figure 2-1. Hanford Site and Washington State. 
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The PFP Facility was used to conduct plutonium processing, storage, and support operations for 
national defense, including the following activities: 

• Plutonium conversion and processing 
• Fabrication of weapons components 
• Production and blending of plutonium and uranium feed materials for advanced reactor fuel 
• Plutonium and americium recovery 
• Special nuclear material handling and storage 
• Laboratory support 
• Process waste 

handling. 

Fii.mre 2-2. 200 West Area. 
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plutonium-bearing material stabilization activities in order to transition the PFP Facility to a 
low-risk/low-cost surveillance and maintenance (S&M) condition. Through fiscal year 1999, the 
life-cycle baseline for the PFP complex called for deactivation of the process facilities by 2014, 
offsite shipment of the special nuclear material inventory by 2027, deactivation of the storage vault 
facilities by 2028, and demolition of the complex and final remediation by 2038. 
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In 1997, an initial draft of an accelerated decommissioning plan was developed. The 1997 
preliminary plan called for PFP to be deactivated by 2014, and the process and vault facilities to be 
transitioned to a dismantled state by 2016. The dismantlement end point would be removal of 
above-grade structures to the first floor concrete slab (clean slab-on-grade). The remaining 
concrete slabs and below-ground items (e.g., ducts, pipelines, French drains, etc.), utilities, and 
systems were planned for transferal to the decontamination and decommissioning (D&D) program 
pending final disposition in accordance with a CERCLA decision document The DOE was unable 
to support the plan at that time, and it was not until the plan was expanded in May of 1999 
(HNF-3617, Iniegrated Project Management Plan for 1he Plutonium Finishing PlanJ Stabilization 
and Deactivation Project) into a comprehensive project plan that integrated stabilii.ation, special 
nuclear material de-inventory and D&D planning that DOE could utilize the acceleration concepts 
as the basis for a new PFP decommissioning plan. The May 1999 acceleration plan was ultimately 
implemented as the new PFP project baseline in fiscal year 2000, providing for demolition of the 
complex to slab-on-grade and transition of the remaining site to a safe, low-cost S&M condition by 
September 2016. 

Despite a number of perturbations of the basic decommissioning plan since that time, the cWTent 
plan for PFP Facility transition planning retains the September 2016 completion date for transition, 
as provided for in the Plutonium Finishing Plant (PFP) Closure Project Execution Plan {NMS-
30425, Rev. 0). 

2.1.2 Site Access 

Public access to the Hanford Site, including the 200 Areas, is controlled at the Wye Barricade on 
Route 4, and the Yakima and Rattlesnake Barricades on State HighY.-ay 240. The Hanford Patrol 
is responsible for control at the barricades. 

2.1.3 Current Land Use 

All current land use activities associated with the 200 Areas and the Central Plateau are 
industrial in nature. The facilities located in the Central Plateau were built to process irradiated 
fuel from the plutonium production reactors in the 100 Areas. Most of the facilities directly 
associated with fuel reprocessing are now inactive and awaiting final disposition. Several waste 
management facilities operate in the 200 Areas, including permanent waste disposal facilities 
such as the Environmental Restoration Disposal Facility (ERDF), low-level radioactive waste 
burial grounds, and a RCRA-permitted, mixed-waste trench. Construction of tank waste 
treatment facilities in the 200 Areas began in 2002, and the 200 Areas are the planned disposal 
location for the vitrified low-activity tank wastes. Past-practice disposal sites in the 200 Areas 
are being evaluated for remediation and are likely to include institutional controls (e.g., deed 
restrictions or covenants) as part of the selected remedy. Other federal agencies, such as the 
U.S. Department of the Navy, also dispose of materials at the Hanford Site 200 Areas nuclear 
waste TSD facilities. A commercial low-level radioactive waste disposal facility, operated by 
US Ecology, Inc., currently operates on a portion of a tract in the 200 Areas leased to the state of 
Washington. 
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The DOE-identified reasonably anticipated future land use for the area surrounding the PFP 
Complex and waste sites, documented through the land use ROD (64 FR 61615, Hanford 
Comprehensive Land-Use Plan Environmental Impact Statement, Hanford Site, Richland, 
1Y ashington: Record of Decision), is industrial (exclusive) for sites located within the 
exclusive-use boundary (core zone). 

According to DOFJEIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental 
Impact Statement (CLUP-EIS), industrial (exclusive) land use would preserve DOE control of 
the continuing remediation activities and would use the existing compatible infrastructure 
required to support activities such as dangerous waste, radioactive waste, and mixed-waste TSD 
facilities. The DOE and its contractors, and the U.S. Department of Defense and its contractors, 
could continue their federal waste disposal missions; and the Northwest Low-Level Radioactive 
Waste Compact could continue using the US Ecology site for commercial radioactive waste. 
Research supporting the dangerous waste, radioactive waste, and mixed-waste TSO facilities 
also would be encouraged within this land-use designation. 

The CLUP-EIS was written to address the growing need for a comprehensive, long-tenn 
approach to planning and development on the Hanford Site because of the DOE's separate 
missions of environmental restoration, waste management, and science and technology. 
The CLUP-EIS analyzes the potential environmental impacts of alternative land use plans for the 
Hanford Site and considers the land use implication of ongoing and proposed activities. 

Under the preferred land use alternative selected in the ROD (64 FR 61615), the reasonably 
anticipated future land use for the area inside the core zone of the Central Plateau is industrial 
(exclusive) use. The current vision for the 200 Areas is that it will continue to be used for the 
TSD of hazardous, dangerous, radioactive, and nonradioactive wastes. The CLUP-EIS and ROD 
incorporate this vision in the selected alternative, describe the means by which new projects will 
be sited, and focus on using existing infrastructure and developed areas of the Hanford Site for 
new projects. 

To support the current vision, the 200 Areas projects will maintain current facilities for 
continuing missions, remediate soil waste sites and groundwater to support industrial land uses, 
lease facilities for waste disposal (i.e., US Ecology), and demolish facilities that have no further 
beneficial use. Based on the CLUP-EIS and associated ROD, and consistent with other 
Hanford Site waste management decisions, this EE/CA report assumes an industrial (exclusive) 
land use for the sub-grade structures and installations because they are within the core zone. 

2.1.S Flora and Fauna 

Details regarding the Hanford Site can be found in the Hanford Site 2004 Environmental Report 
(PNNL-15222) and Hanford Site National Environmental Policy Act (NEPA) Characterization 
(PNL-6415). 

The PFP Facility is not located within a wetland or a floodplain. PFP is in an industrialized area 
\\1th ongoing construction, processing, decommissioning and demolition activities. What little 
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plant community does exist consists primarily of semi-arid species common to disturbed areas, 
such as cheatgrass, rabbitbrush, and other non-native plant species. Threatened and endangered 
plants and animals identified on the Hanford Site. as listed by the federal government (50 CFR 
17) and Washington State (Washington National Heritage Program 2002), generally are not 
found in the vicinity of PFP and are discussed in PNL-6415. However, migratory birds 
(including the house finch, Say's phoebe, barn swallow, violet-green swallow, American robin, 
and western kingbird) and/or their nests have been observed within the PFP area (50 FR 13708). 
No plants or animal species protected under the Endangered Species Act of 1973, candidates for 
such protection, or species listed by the Washington State government as threatened and 
endangered have been observed in the vicinity of the PFP Facility. There are, however, two 
species of birds (Aleutian Canada goose and bald eagle) on the federal list of threatened and 
endangered species that have been observed on the Hanford Site. Additional details regarding 
the protection and enhancement of the bald eagle Hanford Site habitat are provided in the Bald 
Eagle Sile ManagemenJ Plan/or the Hanford Sile, South-Central Washington 
(DOE/RL-94-150). 

Deactivation activities will be consistent with the Hanford Site Biological Resources 
Management Plan (DOE/RL-96-32) and Hanford Sile Biological Resources Mitigation Strategy 
(DOFJRL-96-88). An ecological resource review is conducted annually at the PFP Facility. 
As appropriate, certain restrictions might be applied as a result of these reviews. For example, 
during nesting periods (i.e., late April through late July), active nests for species protected under 
federal and state Jaws should not be moved/destroyed or the structure supporting the nest should 
not be deactivated/dismantled until the young have fledged (left the nest) without consultation 
with Pacific Northwest National Laboratory (PNNL). 

2.1.6 Cultural Resources 

General infonnation regarding cultural resources on the Hanford Site can be found in PNL-6415. 
A number of site•specific cultural resource reviews for deactivating and dismantling the PFP 
Facility have been conducted. Findings and/or restrictions have been identified in these reviews 
and are summarized below. In addition, activities to locate, identify and tag artifacts within PFP, 
and to document the history and role of PFP, have been perfonned. 

In January 2003, the State Historic Preservation Office (SHPO) (Griffith 2003, Interpretive Plan 
and Curation Plan/or the Deactivation and Decommissioning of Historic Buildings at the PFP 
Complex, HCRC 2002-200-021) agreed that because of public health and safety concerns posed 
by high radiological contamination levels, public access to the PFP would be unlikely; therefore, 
transition (deactivation and demolition) activities could proceed. In September 2003, the SHPO 
concurred that no historic properties would be affected by extending deactivation activities 
approximately 305 m (1,000 ft) laterally outside the PFP Complex fence line, with associated 
e,ccavation to approximately 6 m (20 ft). 

2.2 GEOLOGY 

The PFP is located in the 200 West Area which is in the Pasco Basin, a topographic and 
structural depression in the southwest comer of the Columbia Basin physiographic subprovince. 
Generally, this subprovince is characterized as relatively flat, low-relief hills with moderately 
incised river drainages. 
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Major chemical components of the waste are carbon tetrachloride, TBP, dibutylbutyl 
phosphonate (DBBP), which played a minor role in RECUPLEX processes, and degradation 
byproducts. As the carbon tetrachloride/fBP solvent degraded, it was replaced with fresh 
solvent and the degraded mixture was discharged to the 216-Z-9 Crib through two stainless steel 
pipelines. Operating procedures indicate that the waste to the 216-Z-9 Crib was neutralized prior 
to discharge and that the pipeline was flushed with clean rinse water after each waste discharge 
batch (HW-35030, RECUPLEX Operating Manual, Jl./-5 Development Plant Processes 
Sub-Section). 

The waste silica gel from RECUPLEX was sent to the 241-Z-8 Settling Tank through a pair of 
stainless steel pipelines. Overflow from the settling tank was discharged to the 216-Z-8 French 
Drain. This waste was neutralized by the addition of NaOH prior to discharge from RECUPLEX 
and the pipeline was flushed to the settling tank after each release {RHO-RE-EV-46P, 216-Z-8 
French Drain Characterization Study). 

The RECUPLEX waste streams are unique among those at PFP in that each of these waste 
streams was discharged to a dedicated facility, facilitating an understanding of the waste 
characteristics for those pipelines. In addition, records indicate that the waste pipelines from 
RECUPLEX were routinely flushed with clean rinse water, significantly reducing the likelihood 
of corrosion or residual waste constituents in these pipelines. 

PFP Analytical and Development Laboratories. The PFP Laboratory areas produced three 
types of waste: 

• Laboratory process wastes 
• Used or discarded analytical reagents and chemicals 
• Wastewater from laboratory sinks and emergency showers. 

Laboratory process wastes were characterized as slightly acidic, low-salt radioactive waste. 
These wastes were routed along with process wastes through the 241-Z-361 Settling Tank to 
various cribs. The 216-Z-3 and 216-Z-12 cribs received laboratory process wastes after the pH 
was adjusted to between 8 and 10 in the 241-Z treatment tanks. 

Small quantities of a large number of chemicals were used or stored in the laboratories. Little 
infonnation is available on the disposition of used or discarded analytical reagents. The 
laboratories operated under procedures that included inventory management of the raw 
chemicals, however, and it is unlikely that significant volumes were discharged through waste 
lines. 

Nonradiological laboratory sinks and emergency showers in the laboratory areas drain to the 
main wastewater system in the 234-SZ Building. This wastev.-ater likely contained intennittent 
releases from laboratory procedures, glassware cleaning, and chemical spins. 

Non-Contact Wastewater. Non-contact wastewater (i.e., wastewater that does not come into 
direct contact with any of the plutonium separations processes) was generated through multiple 
activities and sources at PFP. It can be characterized as low in salt, low organic, neutral to basic 
aqueous waste. Although pipelines that carried such liquids should not have received 
contaminated effluent, records suggest that some inadvertently received chemical or radionuclide 
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waste. Because these lines did not routinely transport high concentrations of hazardous or 
radioactive wastes, leaks from these pipelines or remaining residues should not contain sufficient 
concentrations of CERCLA hazardous substances to present a threat to human ealth or the 
environment and will not be further evaluated in this EE/CA. Nonetheless, discharge pipelines 
for this system composed mostly of vitrified clay pipe, which could potentially retain some 
radionuclides and would be more prone to cracks, leaks, and split joints, will be retained for 
evaluation through this EE/CA. 

2.4.1.2 232-Z Building. The 232-Z Building housed a dry waste incinerator, which 
incinerated plutonium-contaminated solid wastes in preparation for plutonium recovery. The 
building also housed equipment for leaching of solid wastes not suitable for incineration, as well 
as off gas treatment. Historically, the 216-Z-1 A Tile Field received aqueous wastes from the 
232-Z Building. 

Spills of incinerator ash, leaching solution, and scrubber solution contaminated the building slab. 
This structure was evaluated under its own EE/CA (DOE/RL-2003-29). The building was 
demolished to slab-on-grade in June 2006 and the transite, belowground exhaust duct to the 
291-Z Building was filled with a concrete. The building slab has been stabilized with a 
contamination control cap (see Figure 2-6). 

Figure 2-6. 232-Z Building Slab-on-Grade. 
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2.4.1.3 236-Z Building. The 236-Z Building houses the PRF process equipment, which 
recovered plutonium from scrap solutions within PFP and other DOE facilities. PRF wastes 
were similar to RECUPLEX wastes, with the addition of more significant volumes ofDBBP as a 
process chemical. Plutonium recovery process wastes were routed to the 241-Z-361 Settling 
Tank via a stainless steel pipeline before being discharged to cribs and trenches (e.g., 216-Z-lA 
Tile Field, 216-Z-1 and 216-Z-2 cribs, and 216-Z.18 Crib). Spills and leaks of process liquids 
and wastes contributed to contamination of the 236-Z Building slab. The slab below the Cell 12 
floor pan is expected to be very highly contaminated due to leaks in the stainless steel pan. 
Based on infonnation provided in HNF-22064, it is estimated that more than SO grams of 
plutoniwn may remain on the slab of the 236-Z Building at this location after building 
demolition. It is anticipated that the 236-Z Building slab will be stabilized with a contamination 
control cover after building demolition. 

A 132 cm to 213 cm (S2-in. by 84-in.) sub-grade duct carries exhaust air from the 
236-Z Building to the 291-Z Exhaust Facility and another smaller exhaust duct, 122 cm by 
122 cm ( 48 in. by 48 in.), extends from Stairway 2 to Room 18 beneath the 236-Z Building. 

Low-level wastewater from equipment cooling water; heating, ventilation, and air conditioning 
(HV AC) condensate; process cooling water; and steam condensate discharged to three piping 
headers which routed the effluent to the 216-Z-20 Crib. 

2.4.J.4 241-Z Building. The 241-Z Building housed equipment that was used to temporarily 
store and treat process effiuents from the PFP. The facility includes five, IS,900-L (4,198-gal) 
below-grade tanks housed in concrete vaults that will remain after implementation of 
recommendations in the PFP above-grade structures EE/CA. The tanks are discussed in more 
detail later in this chapter. There is a history ofleaks from one of the tanks, which contaminated 
the interior of the concrete vaults and may have contributed to soil contamination beneath the 
vaults. The nature and extent of this contamination has not been quantified; however, it is 
estimated that approximately 200 grams ofplutoniwn are present in the vaults. Upon completion 
of the activities to implement the recommendations in the PFP above-grade structures EFJCA, it 
is anticipated that the 241-Z Facility will receive a gravel cover and a contamination control 
cover. Figure 2-7 shows the 241-Z Facility during construction. The pipe trench from 234-SZ to -
241-Z is also visible. 



Figure 2-7. 241-Z Facility during Construction. 
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The 241-ZA Sample Building is located just east of the 241-Z Building and houses a sampling 
glovebox for process waste. Spills from the sample piping have contaminated the 241-ZA 
Sample Building concrete slab. 

Pipelines from the south side of the 234-SZ Building carried process wastes to the 
241-Z Facility. After treatment, many of these wastes were routed through the 241-Z-361 
Settling Tank before discharge to cribs. Transfer line D-8 was flushed after its last use; the line 
that discharged waste to tank farms was double-flushed before the line was isolated 
(HNF-30205, 241-Z D-8 Cell RCRA Closure). 

2.4.1.5 241-Z-RB Retention Basin. The 241-Z-RB retention basin, also called the 
207-Z Facility, was built in 1949 and is located to the south and east of the 241-Z Building. This 
structure is comprised of two, side-by-side concrete wastewater retention basins that are each 
approximately 12 m ( 40 ft) long, 7 m (24 ft) wide, and 4 m (12 ft) deep. Adjacent to the west 
wall of the basin is the 241-Z-RB valve pit. This valve pit measures approximately 5 m ( 16 ft) 
long by 4 m (12 ft) wide and is 4.4 m (14.5) ft deep. 

The structure was used to hold wastewater from the 241 -Z complex. Wastewater having low 
levels of radioactivity was discharged to the 216-Z-19 Trench or the 216-U-10 Pond. The basins 
and valve pit have been filled with controlled-density fill and covered with a contamination 
control cap. Figure 2-8 shows the retention basin before, during, and after being filled. 
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2.4.1.6 242-Z Building. The 242-Z Building housed the americium recovery process line and 
operated from 1964-1976. Liquid wastes from this facility consisted of nitric acid with traces of 
transuranic elements and metals; DBBP also was used in this process. The waste stream 
included waste organic solvent and un-recovered americium. The waste stream was routed to the 
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241-Z-36I Settling Tank via the 241-Z Building, and then discharged to the 216-Z-lA Tile Field 
and the 216-Z-18 Crib. Beginning in 1973, the wastes were routed to the tank farms. 

A chemical explosion at the 242-Z Building in 1976 stopped operations and resulted in extensive 
contamination of the building interior, including the building slab. Based on infonnation 
provided in HNF-22064, it is estimated that approximately 20 grams of plutonium will remain on 
the slab of the 242-Z Building after building demolition. It is anticipated that the building slab 
will be covered with a contamination control cover after building demolition. · 

2.4.1.7 243-Z Building Description. The 243-Z Building, kno\\n as the Low-Level Waste 
Treatment Facility, was constructed in 1994 and is located east of the 291-Z Building. 
The building is approximately 21 m (70 ft) long, 11 m (35 ft) wide and 4.S m (15 ft) high, is 
constructed of corrugated steel, and sits on a concrete slab. The process area included two media 
trains consisting of tanks, pumps, filters, and the necessary piping and instrumentation for 
operation and monitoring the equipment and incoming waste streams, and treatment of the PFP 
effluents to remove low-level radioactive and chemical contamination. The 243-ZA structure, 
located east of the 243·2 Building. is a sump that is divided into an upper and lower sump. 
The lower sump is a concrete pit that is 5 m (17 ft) by 5 m (17 ft) and approximately S.S m 
(18 ft) deep. The upper sump is a tank basin at grade level that is surrounded by a 1-m (3-ft) 
retaining wall. Each of these facilities is considered to be contaminated. It is anticipated that a 
contamination control cover will be installed at this location as part of the implementation of the 
PFP above-grade structures EE/CA. 

2.4.1.8 291-Z Building. The 291-Z Building houses ventilation exhaust fans, instrument air 
compressors, and vacuum pumps to handle exhaust from the 234-SZ, 232-Z, 236-Z, and 242-Z 
buildings. Routine effiuents from the 291-Z Building include non-contact cooling and 
condensate wastewater from HV AC equipment, cooling water for compressors, and vacuum 
pump seal water. These wastes discharged to the following units: 

• 216-Z-13 French Drain 
• 216-Z-14 French Drain 
• 216-Z-15 French Drain. 

The plenum, ductwork, and sections of the interior, below-grade slab and concrete of the 
291-Z Building are contaminated from constituents in the exhaust from process areas. Based on 
infonnation provided in HNF-22064, it is estimated that less than 20 grams of plutonium will 
remain on the slab of Room 501, with an equivalent amount in Room SOS. 

Two belowground exhaust chambers from the 291-Z Exhaust Building are connected to the 
291-Z-001 Stack by a tapered duct, which transfers exhaust air into the stack through a S-m 
(16-ft) diameter concrete elbow. Figure 2-9 shows the turning elbow that is now enclosed in the 
stack base. The entirety of the exhaust system lying do\\nstream of the final banks ofhigh­
efficiency particulate air filters is estimated to be contaminated with between 2 and 20 grams of 
plutonium from exhaust gases. This ductwork is not expected to be filled as part of the 
implementation of the PFP above-grade structures EE/CA. 



Figure 2-9. 291-Z Stack Turning Elbow. 
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2.4.1.9 2736-Z Building. The 2736-Z Building is used for plutonium storage. Routine 
effluents from the building are limited to cooling and condensation wastewater from HV AC 
equipment and air compressors. The 2736-ZA Plutonium Storage Ventilation Structure and the 
2736-ZB Plutonium Storage Support Facility are located immediately west and south, 
respectively, of the 2736 Building. The building slab at each of these locations is considered to 
have some level of contamination. It is anticipated that each of these building slabs will receive 
a contamination control cover after building demolition. 

2.4.2 Tanks 

In general, below-grade tanks (settling tanks, diesel fuel tanks) will be addressed under another 
regulatory program or interim action (e.g., the 241-Z-361 Settling Tank is evaluated through its 
own EE/CA [DOE/RL-2003-52]). Nonetheless, they are described here because the sub-grade 
process pipelines that transferred waste to these tanks are evaluated through this EE/CA for 
residual hazardous constituents or leakage of hazardous substances to surrounding soils. The 
decontaminated 241-Z vault tanks are evaluated by this EE/CA. 
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2.4.2.1 241-Z-8 Settling Tank. The 241-Z-8 Settling Tanlc is an underground inactive waste 
management unit located east of the 234-SZ Building. The approximately 57,500-L (15,444-gal) 
carbon steel tank was used as a settling tank for the backflush of feed filters for the RECUPLEX 
process, which was routed to the tank via two stainless steel pipelines. Liquid waste overflowed 
from the settling tank to the 216-Z-8 French Drain (discussed in Section 2.4.3). In April 1974, 
the tank was estimated to contain 29,081 L (7,677 gal) of liquid and 1,888 L ( 498 gal) of sludge. 
The plutoniwn content of the tank was estimated at approximately 1.6 kg. The tank was pumped 
in the fall of 1974 to remove the liquid portion of the contents; the majority of the sludge remains 
in the tank (RHO-RE-EV-46P). This tank is undergoing investigation as part of the 200-PW-6 
OU. 

The PFP sub-grade structures and installation EE/CA is concerned with the stainless steel 
pipelines that carried waste from RECUPLEX to the settling tanlc. Process records for 
RECUPLEX indicate that these pipelines were flushed with rinse water after each waste 
discharge (RHO-RE-EV-46 P), which would significantly reduce the potential for hazardous 
residues in the pipeline. There is no reason to believe that these pipelines leaked significant 
volumes of waste, based on process history. 

2.4.2.2 241-Z-361 Settling Tank. The 241-Z-361 Settling Taruc is an underground, 
steel-lined, concrete tank located south of the 234-SZ Building. It served as a settling tank for 
liquid wastes from the 234-SZ, 236-Z, and 242-Z buildings via the 241-Z building and the 
241-Z-RB retention basin. The liquid wastes from the settling tank were routed through the 
216-Z-l, 216-Z-2, and 216-Z-3 cribs to the 216-Z-IA Tile Field, and to the 216-Z-12 and 
216-Z-18 cribs. This tank has been characterized and evaluated in the 241-2-361 Tanlc EE/CA 
(DOE/RL-2003-52) and assigned to the 200-PW-1 OU for remediation. The PFP sub-grade 
structures and installation EF./CA is concerned with the pipelines that carried waste to and from 
the settling tank. This tank contains about 29 kg of plutoniwn. 

2.4.2.3 241-Z Vault Tanks. The 241-Z Vault Tanks received and treated corrosive liquid 
waste from the 232-Z, 234-SZ, 236-Z and 242Z Buildings. A common underground concrete 
pipe trench housed multiple stainless steel lines from the south side of the 234-SZ Building to the 
241-Z Facility; the pipe trench was later replaced by several double-walled, encased pipelines. 
Corrosive liquid waste was treated at the 241-Z Facility to increase the pH of the liquid by the 
addition of soda ash in the early years, and subsequently with caustic soda. After treatment, 
wastes were routed to the 216-Z•l, 216-Z-2, and 216-Z-3 cribs and then to the 216-Z-IA Tile 
Field, or,through Diversion Boxes No. 1 & 2 to the 216-Z-12 and 216-Z-18 cribs. In 1973, 
discharges to ground of contaminated water ceased and effiuent from the 241-Z Treatment 
Facility was routed to the 244-TX Receiver Taruc, and then transferred to various tank fanns. 

There also is the potential for contaminated soils, associated with leaks from tanks and piping, 
beneath the concrete vault that houses the 241-Z tanks. 

2.4.2.4 2721-Z-2 Diesel Fuel Tank. There is an underground storage tank adjacent to the 
2721 Building for the emergency generators. This tank is active and permitted and has no 
history of releases. It is expected that this tank will undergo the appropriate RCRA closure 
process when it is no longer required. 

2-21 



DOFJRL-2006-53 
Rev.O 

2.4.3 Liquid \Vaste Disposal Sites 

A variety ofliquid waste disposal sites (e.g., cribs, French drains, and trenches) received 
low•level waste for disposal from PFP processes. Waste disposal sites that are outside of the 
scope of this EE/CA are mentioned here for context only as waste was routed to them via i.e., 
buried pipelines that are the subject of this EE/CA. The following waste disposal sites are 
included in this discussion in order to understand the hazard potential associated with the 
relevant pipelines and French drains: 

• 216-Z-l A Tile Field 
• 216-Z-lD/216-2-11/216·2-19 Ditch and 216-2-20 Crib 
• 216-2-1 Crib 
• 216-Z-2 Crib 
• 216-2-3 Crib 
• 216-2-8 French Drain 
• 216-2-9 Crib 
• 216-2-12 Crib 
• 216-2-13 French Drain 
• 216-2-14 French Drain 
• 216-2-15 French Drain 
• 216-Z-18 Crib 

Miscellaneous Units. 

2.4.3.1 216-Z-lA Tile Field. The 216-Z-lA Tile Field is located approximately 152.5 m 
(500 ft) south of the 234-5Z Building and immediately south of the 216-Z-l and 216-Z-2 cribs. 
The 216-Z-IA Tile Field operated from June 1949 to April 1969. The unit originally received 
liquid waste overflow from the 216-2-1 and 216-2-2 cribs. In later years, liquid waste was 
routed directly to the tile field. This site is being evaluated as part of the 200-PW-l OU. 

2.4.3.2 216-Z-1D/216-Z-11/216-Z-19 Ditch and 216-Z-20 Crib. The 216-2-20 Crib is 
located south of the 216·2-IA Tile Field and replaced the 216-2-ID/216-Z-11/216-Z-19 ditch 
sequence in 1981. The trenches were each backfilled as they were replaced. These facilities 
received process cooling water and steam condensate from the 231·2, 234-52, and 291-Z 
buildings. As noted, the contamination levels associated with these waste streams were 
generally quite dilute . 
• 

These waste sites received low-level waste effluent from a common, 38-cm (15-in.) diameter 
vitrified clay pipe process waste line from buildings within the PFP protected area. Although 
there was no significant inventory that was routinely discharged through these lines, the ditch 
bottom sediments from the predecessors to the 216-2·20 Crib contain americium•241, 
cesium•137, plutonium-239, and plutonium-240. This pipeline was retained for evaluation 
because of the concerns associated with the vitrified clay pipeline potential to retain some 
radionuclides. The vitrified clay pipe is more fragile that stainless or ductile iron pipeline, so it 
would be more prone to leaks. In addition, the vitrified clay pipe is larger diameter than the 
metal pipelines, so there is a greater potential for pipeline collapse, resulting in higher potential 
for infiltration and hazards associated with the collapse. These waste discharge sites are being 
evaluated as part of the 200-CW-S OU. 
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2.4.3.3 216-Z-1 and 216-Z-2 Cribs. The 216-Z-1 and 216-Z-2 cribs are located 
approximately 122 m (400 ft) south of the 234-SZ Building, within the overall structure of the 
216-Z-l A Tile Field, near its north end. The cribs received liquid process waste from the 
234-SZ Building via the 214-Z Building from June 1949 until June 1952. They also received 
aqueous and organic wastes from the PRF for one month in 1966 and one month in 1967. 
The cribs received PRF process waste and americium recovery line wastes from the 236-Z and 
242-Z buildings from March 1968 to April 1969. From March 1968 to April 1969, the cribs also 
received uranium wastes from the 236-Z Building (PNL-6456, Hazard Ranking System 
£1,•alualion ofCERCLA. Inactive Waste Sites at Hanford). Pipelines from the 241-Z Building to 
the 241-Z-361 Settling Tank transferred waste from the 234-SZ Building to these cribs. As noted 
above, effiuent from these cribs cascaded to the 216-Z-lA Tile Field. These sites are being 
evaluated as part of the 200-PW-l OU. 

2.4.3.4 216-Z-3 Crib. The 216-Z-3 Crib is located approximately 122 m (400 ft) south of the 
234-SZ Building, and due east of the 216-Z-l and 216-Z-2 cribs. The 216-Z-3 Crib also is 
within the footprint of the 216-Z-IA Tile Field. The 216-Z-3 Crib received neutral/basic process 
waste and analytical and development laboratory wastes from the 234-SZ Building via the 
241-Z Building and the 241-Z-361 Settling Tank from June 1952 to March 19S9. This site is 
being evaluated as part of the 200-PW-l OU. 

2.4.J.S 216-Z-8 French Drain. The 216-Z-8 French Drain is located 41.S m (300 ft) east of 
the 234-52 Building and 61 m (200 ft) south of 19111 Street The unit received neutral to basic 
RECUPLEX process waste via the adjacent 241-Z-8 Settling Tank between July 1955 and 
April 1962. A pair of stainless steel pipes carried the waste from REC UP LEX to the 
241-Z-8 Settling Tank. This site is being evaluated as part of the 200-PW-6 OU. 

2.4.3.6 216·Z-9 Crib. The 216-Z-9 Crib is located approximately 213 m (700 ft) west of the 
234-SZ Building and 152 m (S00 ft) south of 19th Street. The 216-Z-9 Crib operated from 
June 1955 to June 1962, receiving solvent and aqueous wastes from the RECUPLEX Facility in 
the 234-SZ Building. 

Two stainless steel pipelines carried waste to the 216-Z-9 Crib. Procedures for the RECUPLEX 
indicate that waste to the 216-Z-9 Crib was pH-adjusted to minimize solids precipitation prior to 
discharge. In addition, the procedure required that the line be flushed with rinse water after 
every load was sent to the crib. These requirements suggest a limited potential for residual waste 
to be present in the pipeline to the 216-Z-9 Crib. There are no records that indicate any 
significant leaks from this pipeline. A remote camera survey was completed in 1993 of portions 
of these pipelines. Although the survey did not indicate breaks or major cracks in the pipes, both 
lines exhibited areas of severe pitting and corrosion. It could not be detennined whether the 
pining broke through the pipe walls. Small holes could have created a pathway for leakage, but 
the volume would have been minimal (WHC-SD-NR-ER-103, Final Report for the Remote 
CCTV Survey of Abandoned Process Eflluent Drain Lines 8./0 and 8./0D in Support of the 200 
West Area Carbon Tetrachloride Era). Studies perfonned as part of the investigation of the 
dispersed carbon tetrachloride vadose zone plume did not find evidence of leakage in the 
pipeline leading to the 216-Z-9 Crib (CP-13514, 200-PW-J Operable Unit Report on Step 1 
Sampling and Analysis of the Dispersed Carbon Tetrachloride Vadose Zone Plume). This site is 
being evaluated as part of the 200-PW-l OU. 

2-23 



DOE/RL-2006-53 
Rev.0 

2.4.3.7 216-Z-12 Crib. The 216-Z-12 Crib is located approximately 122 m (400 ft) southwest 
of the 234-SZ Building. The crib received PFP process waste and analytical and development 
laboratory waste from the 234-52 Building via the 241-Z-361 Settling Tank from 1959 to 1973. 
The slightly acidic, low-salt waste was adjusted to a pH range of 8 to IO before disposal. 
A stainless steel pipeline located inside the PFP fence line carried waste to this crib via the 
Diversion Box No.2. In July 1968, because the original pipeline was plugged, a replacement 
pipe was run parallel to and 9.2 m (30 ft) west of the original pipeline (RHO-LD-114, Existing 
Data on the 216-Z Liquid Waste Sites). The replacement pipe bypassed 30 m (100 ft) of the 
original pipeline. Because there is a record of plugging in this pipe, there is a greater potential 
for residues in this pipe than the others considered in this EF/CA. This site is being evaluated as 
part of the 200.PW-l OU. 

2.4.3.8 216-Z-13 French Drain. The 216-2-13 French Drain is a non-contact wastewater 
management unit located 58.0 m (190 ft) south of the 234-SZ Building on the southeast side of 
the 291-Z Building. The 216-Z-13 French Drain consists of two, 90-cm (36-in.) diameter tile 
culverts stacked on end in a 4.6 m (15 ft) deep, gravel-filled excavation. The unit received steam 
condensate from the ET-8 exhaust fan turbine and floor drainage from the 291-Z Building. 

The site is reported in the Waste Infonnation Data Systems (WIDS) as a radiological hazard. 
No releases of hazardous materials or radionuclidcs have been reported for this unit; however, 
due to the possibility of accidents or unusual events in the process areas, RHO-LD-114 reported 
that low-level contamination can be assumed (DOF/RL-91-58). This French drain is in close 
physical proximity to the building slabs addressed by this EFJCA. Therefore, this site has been 
retained for evaluation through this EE/CA. This site is part of the 200-MW-1 OU. 

2.4.3.9 216-Z-U French Drain. The 216-Z-14 French Drain is a non-contact waste·water 
management unit located 58.0 m (190 ft) south of the 234-SZ Building on the southwest side of 
the 291-Z Building. The 216-Z-14 French Drain consists of two, 90-cm (36-in.) diameter tile 
culverts stacked on end in a 4.6 m (15 ft) deep, gravel-filled excavation. The unit received steam 
condensate from the ET-9 exhaust fan turbine and floor drainage from the 291-Z Building. 

Trace beta activity has been reported for the 216-2-14 French Drain (DOE/RL-91-58), and the 
site is reported in WIDS as a radiological hazard. No releases of hazardous materials or 
radionuclides have been reported for this unit; however, due to the possibility of accidents or 
unusual events in the process areas, RHO-LD-114 reported that low-level contamination can be 
assumed (DOFJRL..91-58). This French drain is in close physical proximity to the building slabs 
addressed by this EF/CA. Therefore, this site has been retained for evaluation through this 
EF/CA. This site is part of the 200.MW-l OU. 

2.4.3.10 · 216-Z-15 French Drain. The 216-Z-15 French Drain is a non-contact wastewater 
management unit located approximately 6.1 m (20 ft) south of the 234-SZ Building on the north 
side of the 291-Z Building. The 216-Z-15 French Drain consists of two, 90-cm (36-in.) diameter 
tile culverts stacked on end in a 4.6 m (15 ft) deep, gravel-filled excavation. The unit received 
steam condensate from the S-12 evaporator cooler. 

The site is reported in WIDS as a radiological hazard. No releases of hazardous materials or 
radionuclides have been reported for this unit; however, due to the possibility of accidents or 
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unusual events in the process areas, RHO-LD-114 reported that low-level contamination can be 
assumed (DOFJRL-91-58). This French drain is in close physical proximity to the building slabs 
addressed by this EE/CA. Therefore, this site has been retained for evaluation through this 
EE/CA. This site is part of the 200-MW-1 OU. 

2.4.3.11 216-Z-18 Crib. The 216-Z-18 Crib is located approximately 183 m (600 ft) south of 
the 234-SZ Building. The 216-2-18 Crib received wastes from the 236-Z Building. The inlet 
pipeline to this crib is the same pipeline that is used by 216-Z-IA Tile Field and then branches 
out to the 216-Z-l, 216-Z-2, and 216-2-18 cribs. Only the inlet pipeline will be evaluated by this 
EE/CA. 

The crib received both extraction colwnn solvent and acidic aqueous waste from the PRF in the 
236-Z Building from April 1969 to May 1973. The 216-Z-18 Crib is being evaluated as part of 
the 200-PW-l OU. 

2.4.3.12 Miscellaneous Units. Records for PFP indicate a number of shallow miscellaneous 
disposal units (e.g., injection wells) around the buildings. These sites received steam and HVAC 
condensate, as well as water from eyewash stations and other generally non-process sources. 
Miscellaneous units that received streams from the 291-Z and 241-Z buildings are considered to 
be potentially contaminated because ofkno\\n contamination at these locations and, therefore, 
are within the scope of this EE/CA. Records indicate that the remaining units at PFP generally 
received steam condensate and other sources derived from potable water or storm water. 

2.4.4 Septic Tanks and Drain Fields 

Septic tanks and drain fields at PFP do not have a history of contamination. These sites are 
reported as having received only sanitary wastes. Although no sampling data arc reported in 
DOE/RL-91-58 for the septic tan4 radiological and chemical contaminants from PFP arc not 
suspected at these locations. Although it can not be stated conclusively that no CERCLA waste 
was sent to these sites, the risk associated with any such discharge would be minimal. Neither 
these septic tanks, drain fields, or pipelines to the septic tanks are in the scope of this EE/CA. 
The following septic tank and drain field sites have been assisned to the 200-ST-t OU for final 
remediation: 

• 2607-WA Septic Tank 
• 2607-WB Septic Tank 
• 2607-WS Septic Tank 
• 2607-Z Septic Tank and Drain Field 
• 2607-Z-1 Septic Tank and Drain Field 
• 2607-28 Septic Tanlc. 

2.4.5 Pipelines and Diversion Boxes 

Process waste transfer pipelines connect the major processing facilities with each other and with 
the various waste disposal and storage facilities. Process waste transfer pipelines generally are 
stainless steel pipes with welded joints, ranging from approximately 3.8 to 20 cm (1.5 to 8 in.) in 
diameter. Although some wastewater pipelines were constructed of a variety ofmateria1s, 
including vitrified clay that ranged up to approximately 38 cm (15 in.) in diameter, process waste 
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