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. FACILITY EFFLUENT MONITORING PLAN DETERMINATION
FOR THE 200 AREA FACILITIES

ABSTRACT

The following facility effluent monitoring plan determinations document
the evaluations conducted for the Westinghouse Hanford Company 200 Area
facilities (chemical processing, waste management, 222-S Laboratory, and
laundry) on the Hanford Site in south central Washington State. These
evaluations determined the need for facility effluent monitoring plans for the
200 Area facilities. The facility effluent monitoring plan determinations
have been prepared in accordance with A Guide for Preparing Hanford Site

Facility Effluent Monitoring Plans, WHC-EP-0438 (WHC 1991).

The Plutonium/Uranium Extraction Plant and U0y facility effluent
monitoring plan determinations were prepared by Los Alamos Technical
Associates, Richland, Washington. The Plutonium Finishing Plant, Transuranic
Waste Storage and Assay Facility, T Plant, Tank Farms, Low Level Burial
Grounds, and 222-S Laboratory determinations were prepared by Science
Applications International Corporation of Richland, Washington. The B Plant.
Facility Effluent Monitoring Plan Determination was prepared by ERCE |

Environmental Services of Richland, Washington.
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Forty-three Westinghouse 200 Area fécilfties were evaluated. Facility
effluent monitoring plans need to be prepared for 15 facilities. The

following 1ist summarizes the result of the facility effluent monitoring plan

determinations.

Facility FEMP Required
B Plant yes
PUREX ' yes
uo ‘ yes
] %Iant no
PFP yes
T Plant no
222-S Laboratory yes
233-S no
Laundry yes
GROUT facilities no
244-T TRUSAF no
Central Waste Complex no
Low Level Burial Grounds no
E/W Tank Farms

241-A yes
241-AX no
241-B no.
241-BX no
241-BY no
241-C o yes
241-S no
241-SX yes
241-U no
241-TX no
241-TY no
241-U no
241-AN no
241-AP yes
241-AW yes
241-5Y yes
244-A no
244-TX no
244-U no
244-S no
244-BX no
241-AY yes
241-AZ yes

iv
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Vaults FEMP Required
204-AR no
244-AR ' no
244-CR no
Evaporators

242-A yes
242-5 ' no

242-T no
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B PLANT FACILITY EFFLUENT MONITORING PLAN DETERMINATION

1.0 INTRODUCTION

This report presents material required for the facility effluent
monitoring plan (FEMP) determination for B Plant. This report was prepared in
accordance with A Guide for Preparing Hanford Site Facility Effluent
Monitoring Plans, WHC-EP-0438 (WHC 1991a). This report includes a brief

facility/process description, characterization of potential source terms, and
a description of effluent paths.

1-1



WHC-EP-0440

This page intentionally left blank.

1-2



- WHC-EP-0440
2.0 FACILITY DESCRIPTION/STATUS OF OPERATION

The B Plant fac111ty is located in the 200 Easf Area of the Hanford Site,
which is located in the south-central region of wash1ngton State (Figure 2-1).

B Plant was originally des1gned to chemically process spent nuclear
fuels. Radiological containment and confinement features were incorporated
into the various facilities and support systems to prevent exposure of plant
personnel and the general public to excessive radiation. After this initial
mission was completed, the plant was modified to provide for the separation of
strontium and cesium, individually, from the fission-product waste stream
following plutonium and uranium recovery from irradiated reactor fuels in the
Plutonium Uranium Extraction (PUREX) Plant. The recovered, purified, and
concentrated strontium and cesium solutions were then transferred to the Waste
Encapsulation and Storage Facility (WESF) for conversion to solid compounds,
encapsulation, and interim storage. After strontium and cesium removal, the
remaining waste was transferred from B Plant to the Tank Farms.

- B Plant is an operating facility that is required to ensure safe storége

- and management of the WESF cesium and strontium capsules, as well as a

substantial radiological inventory remaining in the plant from previous
campaigns.. There are currently no production activities at B Plant, but
several operating systems are required to accomplish the current B Plant
mission. B Plant receives and stores various chemicals from commercial
suppliers for treatment of low-level waste generated at WESF and B Plant,
generation of demineralized water, and conditioning of water used in heat1ng,
ventilation, and air conditioning (HVAC) units. B Plant is the reference
facility for pretreatment of selected double-shell tank (DST) wastes into low-
level and high-level waste streams. This pretreatment is in support of the
final DST waste stabilization.

2.1 PHYSICAL DESCRIPTION

B Plant's main and supporting structures are shown in Figure 2-2, and
their functions are listed in Table 2-1.

B Plant contains three main buildings--the 221-B Processing Building, the
271-B Service and Office Building, and the 225-B Building WESF--and various -
support buildings. The 221-B Building and its attached service building, -
271-B, were constructed in 1943. Construction of the WESF was completed in

-1974.

2.2 THE 221-B BUILDING

The 221-B Building is a reinforced-concrete structure. The processing
portion of the 221-B Building consists of a canyon and craneway, 40 process
cells, a hot pipe trench, and a ventilation tunnel. The service and operating
portion of the building consists of an operating gallery, a pipe gallery, and
an electrical gallery (Figure 2-3). The canyon deck elevation is 711 ft 6 in.

2-1
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Figure 2-1. Location of B Plant Within the 200 East
Area of the Hanford Site.
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Table 2-1. B Plant Structures and Their Functions. (2 sheets)

Facility

Function

151-BA Pump Pit

Pump for the BCE neutra]ization facility

207-B Retention Basin

Receives CBC discharged from B Plant

207-BA Sampling Building

Contains flow totalizer and flow proportional
sampler for CBC stream

211-B Chemical Tank Farm

Bulk storage area for liquid chemicals used
for processing

211-BA

BCE Neutralization Facility

212-B Building

Cask station

216-B-2-3 Ditch

CBC discharge route to the 216-B-3 Pond

216-B-55 Steam Condensate
Crib

Covered trench for the disposal of process
condensate (BCP) from E-23-3 low-level waste
concentrator and/or 114 header

216-B-59 Retention Basin

Emergency receiver for 15-in. cooling water
line discharge

216-B-62 Process
Condensate Crib

Covered trench for the disposal of process
condensate (BCP) from E-23-3 low-level waste
concentrator

216-B-63 Ditch

Open ditch for the disposal of BCE; emergency
receiver for CBC from 207-B

216-B-64 Retention Basin

Diversion basin for BCS

217-B Demineralizer

Demineralized process water supply

221-B Building

Canyon facility for processing waste to
isolate selected fission products

221-BA Monitor Building

Primary beta and gamma radiation monitor
station for 15-in. cooling water stream

221-BB Condensate Building

Provides housing for process and steam
condensate receiving tanks and effluent
monitoring instrumentation; also primary
enviranmental monitor for BCS stream

221-BC SWP Change House

Provides SWP clothes-change area for personnel

221-BD Laundry Shed

Provides interim storage area for all used SWP
laundry

221-BF Effluent Control
Building

Provides batch retainment/sampling for BCP
liquid waste stream

221-BG Monitor Building

Primary beta and gamma radiation monitor
station for 24-in. CBC

2-4
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~ Table 2-1. B Plant Stfuctures and Their‘Funcpions. (2 sheetsj

Facility

Function

222-B Office Building -

Retired facility used for administrative
offices '

224-B Retired Facility - -

Storage and first floor offices

225-B WESF

Processing, encapsulation, and interim storage
of strontium and cesium capsules

225-BC Compressor Building

Compressor building for WESF

225-BD Sample Building

Sampling for WESF cooling water

241-B-154 Diversion Boxes

Retired (boxes sealed and lines blanked)

241-BX-154 Diversion Boxes

Retired (boxes sealed and 1lines blanked)

241-ER-151 Diversion Boxes

Route waste and other streams to and from
221-B -

 271-B Support Building .

Annex to 221-B containing maintenance shops,
administration offices, and AMU facilities for
waste processing :

272-B Electrical Shop

Provides area for electrical maintenance

272-BA Material Storage
Shop

Provides area for procured material storage

272-BB Insulation Shop

Provides area for insulation work

272-BC Building

Pipe and electrical stofage

276-B Organic Makeup and
Storage

Not in use

282-B Pump Houses

Deep well pump for emergency raw water supply

282-BA Pump Houses

Deep well pump for emergency raw water supp1y

291-B Fans, Stack, and
Filters :

Exhaust and air filtration for 221-B canyon

292-B Instrument Building

Provides the stack monitoring station for
B Plant main stack

2902-B Water Tank

Provides emergency sanitary water supply

2904-EA Monitoring

Primary beta radiation and pH monitor station

Building for BCE stream
SWP = Special worker protection.

BCE = B Plant chemical sewer

CBC = cooling water

BCP = process condensate

BCS = steam condensate

2-5
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Figure 2-3. 'B Plant Schematic (221-B and 271-B Cut-away).

above mean sea level (MSL). It is 303 ft above the underlying water table at
408 ft MSL, and 253 ft above the elevation of the Columbia River at
458 ft MSL.

The 221-B canyon is 810.5 ft long, 77 ft 2 in. high (with partial
embedments of 22.5 ft and 16 ft on the south and north sides, respectively)
and has a cross-sectional width of 66 ft 2 in., which is constant to a height
of 59.75 ft and then increases to a maximum of 68 ft 2 in. at the roof top.
The roof slab is of varying thicknesses from 3 ft at midspan to 4 ft at the
edges where it is supported by the exterior walls. The building is supported
on a 6-ft-thick concrete slab.

2.3 THE 271-B BUILDING -

The 271-B Building, consisting of a basement and three floors, is a
reinforced concrete and cement block structure 160 ft long, 45 ft wide, and
60 ft high. This building is attached to the north and center of the
221-B Building (Figure 2-2). Al]l levels are serviced by a freight elevator.

The basement contains the building maintenance pipe and instrument shops,

process air compressor room, filters for the building ventilation air supply,
and electrical motor control renters for the building.

2-6 .
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The first floor provides space for offices, a Tocker room, and restrooms.
Also located on the east.end of the first floor 1s the AMU and a loading dock
for 1ncom1ng chemicals and supplies.

The second floor conta1ns adm1n1strat1ve off1ces, a lTunch room, and the
dispatcher's office containing a Facility Process Monitoring Control System
and Operator Interface Unit.

_ The third floor contains the aqueous make-up area, including the bulk of
the chemical make-up tanks, space for dry chemical storage, and a poktab]e_
breathing air compressor. Approximately at the center of the 271-B Building
adjacent to the canyon is a stairway to the roof of the 271-B and

221-B Buildings and access to the 221-B canyon.

There are three personnel doors and one 1arge equipment door to the
outside on the ground level and two doors on each of the four floors to the
corresponding floor levels of the 221-B Building. Basement doors include one
personnel door at the pipe maintenance shop and one large equipment door to

-and from the-air compressor room. :

2.4 THE 225-B BUILDING

The 225-B Building (WESF) is a two-story structure 157 ft long by 97 ft
wide by 40 ft high at the outside d1men51ons The building has A combined
floor area of approx1mate1y 20,000 ft%, which includes 14,000 ft2 on the first
f]oor and 6,000 ft? on the second floor. :

The floor plan is partitioned into several areas according to the
functional requirements of each area. These areas include: (1) the process
hot cell area, (2) the hot cell service areas, (3) the operating areas,

(4) the building service areas, and (5) the storage pool area. The
partitioned floor plan regulates the flow of personnel and material traffic
throughout the building and limits access in those areas where potential
contamination or radiation exposure is high.

2-7



WHC-EP-0440

This page intentionally left blank.

2-8



WHC-EP-0440
3.0 BRIEF PROCESS DESCRIPTION -

B Plant is an operating facility that is required to ensure safe storage
and management of the WESF cesium and strontium capsules, as well as a
substantial radiological inventory remaining in the plant from previous
campaigns. There are currently no production activities at B Plant, but there
are several operating systems required to accomplish the current B Plant ‘
mission. B Plant receives and- stores various chemicals from commercial
suppliers for treatment of low-level waste generated at WESF and B Plant,
generates demineralized water, and conditions water used in HVAC units.
B Plant is the reference facility for pretreatment of selected DST wastes into
Tow-Tevel and high-level waste streams. This pretreatment is in support of
the final DST waste stabilization.

The cesium and strontium feed materials to WESF were purified and
concentrated in B Plant before actual processing in WESF. The cesium process
system converted aqueous cesium carbonate feed solution to cesium chloride. N
The strontium process system converted strontium nitrate solution to strontium
fluoride. Waste streams were returned to B Plant for recycling. The products
were doubly encapsulated and stored underwater in storage pools. Some of
these products have been shipped offsite.

- Processing of cesium and strontium was completed in 1984. The WESF is
currently returning capsules from offsite host facilities. Processing is
limited to decontamination of equipment used in return of capsules and
surveillance of stored capsules. . o

31
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4.0 SOURCE TERMS -

4.1 LIQUID EFFLUENTS

The FEMP determination is not necessary for B Plant's liquid streams.
Previous analysis has determined that the inventory at risk for 1iqu1d ,
effluents would be much higher than the FEMP. determination 1imit in the
unlikely event of an accident condition. '

In addition, the FEMP determination was also predetermined for
nonradioactive, hazardous gaseous. inventory ‘at risk. Without analysis,
B Plant contains hazardous constituents that exceed the limits of 40 CFR 302.4
(EPA 1989a), although engineering controls have been installed to prevent '
discharge of these materials.

~The FEMP determination forms for both radioactive and hazardous
discharges for liquid streams, as well as hazardous components for gaseous
streams, are provided in Attachment 1. :

As a basis for this liquid streams determination, B Plant requests that
_EP refer to the current liquid streams FEMPs: Effluent Monitoring Plan for
the B Plant Steam Condensate (WHC 1990a), Effluent Monitoring Plan for the
B Plant Chemical Sewer (WHC 1990b), Effluent.Monitoring Plan for the B Plant
Cooling Water (WHC 1990c), Effluent Monitoring Plan for the B Plant Process
Condensate (WHC 1990d). The EP should. note that though historical discharges
are within environmental limits, the radionuclide inventory at risk documented
in each FEMP exceeds the Derived Concentration Guidelines (DCG). In addition,
the nonradioactive hazardous materials listed in any FEMP are above the
reportable quantities in 40 CFR 302.4, (EPA 1989a), although engineering
controls prevent these discharges. Therefore, B Plant is required to issue a
FEMP for all liquid streams.

Although a similar result is indicated for gaseous effluents, historical
data and projected radionuclide inventory at risk, are .attached in support of
EPs ongoing negotiations with the U.S. Environmental Protection Agency (EPA).

4.2 SUMMARY OF GASEOUS EFFLUENTS

In support of EPs ongoing negotiation with the EPA regarding compliance
with national emission standards for emissions of radionuclides [40 CFR 61
Subpart H (EPA 1989b)], B Plant will provide the necessary radiological data
and projections for gaseous eff]uents

With the assistance of the 222-S Laboratory statisticians, B Plant
environmental engineering has evaluated the five B Plant/WESF stacks to
determine the expected emissions during neutralized current acid waste (NCAW)
processing. This evaluation is based on 1983 and 1984 historical em1551ons
data because these were the last 2 yr of processing.

4-1
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The study determined that there was no‘correlation between a]pha and beta
emissions for gaseous streams and the following parameters:

o Stack flow rate
e Facility radionuclide inventory
e The month (time of year).

Because no statistical correlations exist for the above parameters, it is
expected that the alpha and beta emissions will be.similar to the 1983 and
1984 data.

These projections represent a conservative (high) estimate for B Plant
emission during future processing and a very conservative estimation for its
‘present extended maintenance outage. The data are summarized in Tables 4-1,
4-2, and 4-3.

4-2
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296-B-5

] 291-8B-1 296-8-10 296-8-13 296-8-14
Stack -
Alpha Beta Alpha Beta Alpha Beta Alpha. Beta Alpha Beta
Mean Value 3.48 E-13} 1.41 E-09 (e) 9.84 E-14| (e) 1.37 €-10 (e) 2.67 E-14| 1.30 E-15] .7.04 E-13
MCi/mo .
Standard 2.82 E-13| 4.38 E-09 (e) 9.35 E-14] (e) 5.18 E-10 (e) | 1.9 E-14] 2.10 E-16] 2.66 E-12.
Deviation or o
s MCi/mo _
ot (a) 2.18 2.07 (e) 2.20 (e) 2.13 (e) | 2.20 2.78 2.16
n (b) 13.00 24.00 (e) 12.00 (e) 116.00 (e) }12.00 5.00 14.00
-L95%C1 (d) 1.78 E-13| 4.37 E-10 (c)| (e) 3.90 E-14] Ce) | 1.39 E-10 (c) | (e) | 1.46 E-14] 1.04 E-15{ 7.97 E-13 (c)
MCi/mo ) ' :
u9sxCl (d) 5.19 E-13| 3.26 E-09 (e) 1.58 E-13] (e) | 4.13 E-10 (e) | 3.91 E-14] 1.56 E-15] 2.28 E-12
MCi/mo '

(a)Value from student's t test for the 95% confidence interval.

© (b)Number of data points.
(c)Indicates a negative value for the number.
(d)The lower (L) and upper (U) 95X confidence interval.

(e)Indicates that the values were below the detection limits, however, the following assumptions also apply.

X (+or-) t (s/(SQRT(n)).

296-B-5 - one value slightly exceeded the Hetection limit of 8.0 E-15, but was considered suspect data.

296-8-10 - one value sl%ghtly exceeded the detection limit of 9.0-E-14, but was considered suspect data.

296-B-13 - all values were less than the detection Llimit.
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Table 4-2. Projected Emissions Based on the Mean Value of Attachment 1.

Stack Alpha (Ci/yr) Beta (Ci/yr)
291-B-1 4.18 E-06 1.69 E-02
296-B-5 < Detectable 1.18 E-06
296-B-10 < Detectable 1.60 E-03
296-8-13 | < Detectable 3.20 E-07
206-B-14 1.56 E-08 8.88 E-06

4-4
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Potent1a1 Emissions - Assum1ng

No Filtration. (2 Sheets)
. Potential .
Quantity . . | Potential :
(a?tzgkor released re]ea;s W1Ph Type/ dose if Totals
: bgta) (histprica]) filtration Ci/yr ' |unfiltered| (mrem/yr)
(Ci/yr) (Ci/yr) o (mrem/yr)
'291-B-1 | 4.18 E-06- | 8.36 E-03 2%y | 1.53 £-02
(Alpha) 6.44 E-03
%'am | 6.89 E-03
1.92 E-03 -
219-B-1 | 1.69 £-02 33.8 e 1.32 £-01
(beta- ‘ 10.1
gamma)
1378 Included |
10.1 above
05 1.62 E-01
6.76
90y Included | 3.17 E-01
‘ 6.76 above |
296-B-5 | 1.18 E-06 | 2.36 E-03 37cs 1.05 E-04
(beta- : "7.08 E-04
gamma)
13784 Included
7.08 E-04 above
05y Included
4.72 E-04 above
90y Included | 1.05 E-04
4.72 E-04 above
296-B-10 | 1.60 E-03 3.2 B7cs  |3.04 E-02
(beta- : 0.96
gamma)
13783 Included
0.96 above
D5y Included
0.64 above ,
90y Included | 3.02 E-02
_ 0.64 above
293-B-13 | 3.20 E-07 | 6.40 E-04 W 2.63 E-05
(beta- 1.92 E-04
gamma)
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Table 4-3. Potential Emissions - Assuming
No Filtration. (2 Sheets)
. Potential .

(a?tﬁgkor 82?22225 re]eazﬁ with Type/ P3§§2t131 Totals
bgta)' (historical) £iltration Ci/yr |unfiltered| (mrem/yr)
(Ci/yr) (Ci/yr) (mrem/yr)

3783 Included
1.92 E-04 above
Ngp Included
1.28 E-04 above
0y Included | 2.63 E-05
1.28 E-04 above
296-B-14 | 1.56 E-08 3.12 E-05 2%y 2.08 E-04
(alpha) 2.40 E-05
X 9.39 E-05
7.17 E-06
(beta- 8.88 E-06 1.78 E-02 37 7.08 E-04
gamma) 5.32 E-03
13784 Included
5.32 E-03 above
gy Included
3.57 E-03 above
%0y Included | 1.08 E-03
3.57 E-03 above
Grand 3.56 E-01
Total
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5.0 SUMMARY

Table 4-1 shows the 1983 and 1984 mean monthly discharges, which are well
within discharge limits and statistical confidence levels for each figure. It
should be noted that the alpha emissions for three of the stacks were
considered less than detectable, because both positive data po1nts were within
roundoff error of the lower deduct1b111ty limit.

~Table 4-2 shows the expected emissions based ‘on the historical mean
values listed in Table 4-1. The emissions are expected to be well within
environmental discharge limits. As stated above, in the evaluation performed,
no correlation was found to exist between the above-noted parameters.

Table 4-3 shows the potential emissions if the existing engineering
controls were not in place to mitigate such a release. These were calculated
using the following assumptions: '

. The HEPA filter banks have a minimum efficiency of 99.95% as
required, therefore a scaling factor of 2,000 was used in
calculating the result of failed HEPA filters. A factor of 3,000 is
used in the WHC-EP-0498, Unit Dose Calculation Methods and Summary
of Facility Effluent Monitoring Plan Determinations, (WHC 1991b) as
suggested by EP. The differences between the two factors are
insignificant and both show that the main stack exceeds the EPA
threshold 1imit of 0.1 mrem/yr at the point of discharge.

. Beta-gamma emissions consist of 30% Cs, 30% Ba, 20% Sr, 20% Y as
proposed in B Plant's draft Low Level Waste Certification Plan and
as confirmed by sampling.

. Alpha emissions consists of 77% 239, and 23% Am as determined by
1989 sampling.

The B Plant main stack offsite dose calculation shows that the stack
exceeds the EPA 1imit of 0.1 mrem. The B Plant liquid effluent streams
require continual sampling and monitoring because of the discharge of
radionuclide constituents. Therefore, a FEMP will be required to address
these effluent discharges.
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ATTACHMENT 1
DETERMINATION OF FACILITY EFFLUENT MONITORING PLAN REQUIREMENT

FACILITY B Plant DISCHARGE POINT Gaseous Effluents as listed
on_letter, attached

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

Radionuclide Physical/ Quantity Quantity Projected
dose Chemical form (Ci) re1&§§ed (mrem)

See:

1. WHC-SD-WM-EMP-027 dated October 7, 1990

2. WHC-SD-WM-EMP-028 dated October 7, 1990

3; WHC-SD-WM-EMP-029 dated February 22, 1990

4. WHC-SD-WM-EMP-030 dated January 25, 1990

Total

FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
Regu]aﬁed - Quantity (1b) Quantity Reportab]e repzrg:b1e
material released quantity (1b) quantity/yr

1.
2.

Identification of Reference Material

If the total projected dose from radionuclides exceeds 0.1 mrem EDE from any
one discharge point or if any one regulated material discharged from a
facility exceeds 100% of a reportable quantity or a permitted quantity, a
FEMP is required for that facility. Check the appropriate space below.

FEMP is required X FEMP is not required

EVALUATOR SEE _ATTACHED LETTER DATE
MANAGER, ENVIRONMENTAL DATE
FACILITY MANAGER DATE

Al-3
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ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT MONITORING PLAN REQUIREMENT

FACILITY B Plant DISCHARGE POINT Liquid Effluents as listed
on letter, attached

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

Radionuclide Physical/ Quantity '2ﬂi;il;f Projected
dose Chemical form (Ci) (C1) (mrem)
See:

1. WHC-SD-WM-EMP-027 dated October 7, 1990
2. WHC-SD-WM-EMP-028 dated October 7, 1990
3. WHC-SD-WM-EMP-029 dated February 22, 1990
4. WHC-SD-WM-EMP-030 dated January 25, 1990
Total

FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS

. % of
iiﬂi;iiﬁﬁ Quantity (1b) 8:?22;:5 qigﬁﬁﬂqgfb?fi) ngﬁg?ﬁgigi
1. See Table 1
2. See Table 1
3. See Table 1
4. See Table 1

Identification of Reference Material

If the total projected dose from radionuclides exceeds 0.1 mrem EDE from any
one discharge point or if any one regulated material discharged from a
facility exceeds 100% of a reportable quantity or a permitted quantity, a
FEMP is required for that facility. Check the appropriate space below.

FEMP is required X FEMP is not required

EVALUATOR SEE ATTACHED LETTER DATE
MANAGER, ENVIRONMENTAL DATE
FACILITY MANAGER DATE
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Westinghouse = | ~ Internal
- Hanford-Company : Co o Memo
fom: B Plant Engineering | 85150-90-MMP-022 |
Phone:  3-2445  $6-70 | 4 ,

Date: December 13, 1990

Subject: NEED FOR B PLANT FACILITY EFFLUENT MONITORING PLAN

To: Distribution. .

cc: . W. W. Bowen ' S6-65
M. L. Grygiel $6-65
L. Jenson 76-18
K. A. Peterson S6-70
D. R. Pratt - T1-30
M. W. Stevenson S6-70
R..D. Weissenfels  S6-70
MMP:MWS File/LB -

References: (1) WHC-SD-WM-EMP-027, "Effluent Monitoring Plan for the B Plant
: Steam Condensate,” dated October ?, 1990.

(2) WHC-SD-WM-EMP-028, "Effluent Monitoring Plan for the B Plant
Chemical Sewer,"” dated October 7, 1990.

(3) WHC-SD-WM-EMP-029, "Effluent Monitoring Plan for the B Plant
.~ Cooling Water," dated February-22, 1990.

(4) WHC-SD-WM-EMP-030, “Effluent Monitoring Plan for the B Plant
Process Condensate (BCP)," dated January 25, 1990.

This letter provides WHC Environmental Protection (EP) the Facility Effluent
Monitoring Plan (FEMP) determination for B Plant. B Plant Environmental
Engineering has determined that a FEMP is required for B Plant.

The FEMP determination is not necessary for B Plant’s 1iquid streams.

Previous analysis has determined that the "inventory at risk" for liquid
effluents would be much higher than the FEMP determination limit in the
unlikely event of an accident condition.

In addition, the FEMP determination was also pre-determined for non-
radioactive, hazardous gaseous "inventory at risk.* Without analysis, B Plant
contains hazardous constituents that exceed the limits of 40 CFR 302.4, though
enginee;ing controls have been installed to prevent discharge of these
materials., :

The FEMP determination forms for both radioactive and hazardOus discharges for
liquid streams as well as hazardous components for gaseous streams are
attached and marked appropr1ate1y
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Page 2 _ ’
December 13, 1990

However, in support of EP’s ongoing negotiation with the Environmental
Protection Agency (EPA) regarding compliance with National Emission Standards
for Emissions of Radionuclides (40 CFR 61 Subpart H), B Plant will provide the
necessary radiological data and projections for gaseous effluents. The
necessary data is attached. '

Introduction.

As a basis for this determination for liquid streams, B Plant requests that EP
refer to the current liquid FEMPs (refs 1-4). EP should note that though
historical discharges are within environmental Tlimits, the radionuclide
"inventory at risk" documented in each of these FEMP exceeds the Derived
Concentration Guidelines (DCGs). In addition, the non-radioactive hazardous
materials listed in any one of these FEMP's are above the reportable
quantities in 40 CFR 302.4 though engineering controls prevent these
discharges. Therefore, B Plant is required to issue a FEMP for all liquid-
streams liquid streams.

Though a. similar result is indicated for gaseous effluents, historical data.
and projected radionuclide "inventory at risk" are attached in support of EP’s
on going negotiations with the EPA. -

Summary- of Gaseous Effluents

With the assistance of the 222-S Labs Statisticians, B Plant Environmental
Engineering has completed an evaluation of the five B Plant/WESF stacks to
determine the expected emissions during NCAW processing. This evaluation used .-
1983 and 1984 historical emissions data as a basis, since these were the last

two years of processing.

The study determined that there was no correlation between alpha and beta
emissions for gaseous streams and the following parameters:

1. Stack Flow Rate
2. Facility Radionuclide Inventory
3. The month (time of year)

Since no statistical correlations exist for the.above parameters; it is
expected that the alpha and beta emissions will be similar to the 1983 and
1984 data.

These projections represent a conservative (high) estimation for B Plant
emission during future processing and a very conservative estimation for its
present extended maintenance outage. A summary of the data is presented in .
the attached table (Attachment 1).
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Discussion of Data

The preliminary data is presented in the three tables attached and will follow
under a separate cover in the near future.

Attachment 1 is the 1983 and 1984 mean monthly discharges which are well
within discharge 1imits and statistical confidence levels for each figure. It
should be noted that the alpha emissions for three of the stacks were
considered less than detectable, since both (two) positive data points were
within roundoff error of the lower deductibility limit.

Attachment 2 is the expected emissions based on the- historical mean values in
attachment 1. The emissions are expected to be well within environmental
discharge limits. As stated above, in the evaluation performed, no
correlation was found to exist between the above noted parameters.

Attachment 3 is the potential emissions if the existing engineering controls
e were not in place to mitigate such release. These were calculated using the
= y following assumptions:

ek

1. HEPA filter banks have a minimum efficiency of 99.95% as required,
therefore a scaling factor of 2000 was.used in calculating the
result of failed HEPA filters as suggested by EP.

2. Beta- gamma emissions consist of 30% Cs, 30% Ba, 20% Sr, 20% Y as
propased in B Plant’s draft Low Level Waste Cert1f1cat1on Plan and
as confirmed by sampling.

3. Alpha emissions consist of 77% Pu-239 and 23% Am as determined by
1989 sampling.

ou have any question please contact me on 3-2445.

T~

//zﬁgz

L. P. Diediker
\ B P]an Manager Environmental
kb Protection Manager

M. M. Pereira, Engineer
B Plant Environmental Eng.

Attachments 4
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291-8-1 296-B-5 296-B-10 296-8-13 296-B-14
Stack
Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
Mean Value 3.48 E-13{ 1.41 E-09 (e) 9.84 E-14| (e) 1.37 E-10 (e) 2.67 E-14] 1.30 E-15| 7.40 E-13
MCi/mo
Standard 2.82 E-13} 4.38 E-09 (e) 9.35 E-14| (e) 5.18 E-10 (e) 1.94 E-14| 2.10 E-16] 2.66 E-12
Deviation or
s MCi/mo
t (a) 2.18 2.07 (e) 2.20 e) | 2.13 (e) 2.20 2.78 2.16
n (b) 13.00 24.00 (e) 12.00 (e) |16.00 (e) |12.00 5.00 14.00
L95%CI (d) 1.78 E-13| 4.37 E-10 (&) | (e) 3.90 E-14| (e) | 1.39 E-10 (c) | (e 1.46 E-14] 1.06 E-15] 7.97 E-13 (c)
MCi/mo .
U9s%c1 (d) 5.19 E-13| 3.26 E-09 (e) 1.58 E-13] (e) | 4.13 E-10 (e) 3.91 E-14| 1.56 E-15] 2.28 E-12
MCi/mo :

(a)value from student’s t test for the 95X confidence interval.

(b)Number of data points.
(c)Indicates a negative value for the number.

(d)The lower (L) and upper (U) 95X confidence interval.
(e)Indicates that the values were below the detection limits, however, the following assumptions also apply.

X (+or-) t (s/(SQRT(n)).

296-8-5 - one value slightly exceeded the detection limit of 8.0 E-15, but was considered suspect data.

296-B-10 - one value slightly exceeded the detection Limit of 9.0 E-14, but was considered suspect data.

296-B-13 - all values were less than the detection limit.
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- ATTACHMENT 2

PROJECTED EMISSIONS BASED ON THE MEAN |
' VALUE OF ATTACHMENT 1
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Projected Emissions Based on the Mean
Value of Attachment 1.

Alpha Beta
Stack (Ci/yr) (Ci/yr)
291-B-1 4,18 E-06 1.69 E-02

296-B-5 < Detectable 1.18 E-06

296-B-10 | < Detectable 1.60 E-03

296-B-13 | < Detectable 3.20 E-07

296-B-14 1.56 £-08 8.88 E-06
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ATTACHMENT 3
POTENTIAL EMISSIONS - ASSUMING NO FILTRATION

A3-1



WHC-EP-0440

This page intentionally left blank.

A3-2



WHC-EP-0440

Potential Emissions - Assuming

No Filtration. (2 Sheets)
P Potential | . :
Quantity . Potential
t : 1 th .

(a?pggkor re]ea§ed re ea;g W1_ Type/ ‘do§e if Totals
beta) (historical)l ciqination Ci/yr |unfiltered| (mrem/yr)
(Ci/yr) ' (Ci/yr). (mrem/yr)

291-B-1 | 4.18 E-06 | 8.36 E-03 29y 1.53 E-02
(Alpha) | - ‘ 6.44 E-03
2'am | 6.89 E-03
1.92 E-03
219-B-1 | 1.69 E-02 33.8 B7cs | 1.32 E-01
(beta- : 10.1 . ‘
gamma)
13784 Included
10.1 above _
sy |1.62 E-01
6.76 | ,
0y Included | 3.17 E-01
6.76 7 above
296-B-5 | 1.18 E-06 2.36 E-03 | ™'Cs | 1.05 E-04
(beta- 7.08 E-04
gamma) :
3784 Included
7.08 E-04 above
gy Included
4,72 E-04 above
0y Included | 1.05 E-04
4,72 E-04 above
296-B-10 | 1.60 E-03 3.2 37¢cs 3.04 E-02
(beta- 0.96
gamma)
37834 Included
0.96 above
D5y Included
0.64 above
90y Included | 3.02 E-02
0.64 above
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Potential Emissions - Assuming

No Filtration. (2 Sheets)
. Potential .
Quantity . Potential
(a?tzgkor released re]ea:g With Type/ dose if Totals
bzta) (histprica1) Filtration Ci/yr [|unfiltered| (mrem/yr)
(Ci/yr) (Ci/yr) (mrem/yr)
293-B-13 | 3.20 E-07 | 6.40 E-04 137¢cs 2.63 E-05
(beta- 1.92 E-04
gamma)
3782 Included
1.92 E-04 above
gy Included
1.28 E-04 above
90y Included | 2.63 E-05
1.28 E-04 above
296-B-14 | 1.56 E-08 3.12 E-05 2%y | 2.08 E-04
(alpha) 2.40 E-05
#am | 9.39 E-05
7.17 E-06
(beta- | 8.88 E-06 | 1.78 E-02 ¥7cs | 7.08 E-04
gamma) 5.32 E-03
13784 Included
5.32 E-03 above
gy Included
3.57 E-03 above
90y Included | 1.08 E-03
3.57 E-03 above
Grand 3.56 E-01
Total
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PLUTONIUM/URANIUM EXTRACTION PLANT IN STANDBY STATUS
FACILITY EFFLUENT MONITORING PLAN DETERMINATION

1.0 INTRODUCTION

This report documents the determination of whether a Facility Effluent
Monitoring Plan (FEMP) is required for the Plutonium/Uranium Reduction (PUREX)
Plant. The PUREX Plant has been placed in a standby mode. No processing
activities are occurring, the majority of the tanks have been emptied, and one
previous air discharge (ammonia offgas exhaust) and two previous wastewater
discharges (ammonia scrubber waste and process condensate) have been
eliminated. The PUREX Plant has 11 active potentially contaminated air
exhaust stacks and 3 wastewater discharges.

1-1
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2.0 FACILITY DESCRIPTION

The PUREX plant is located in the 200 East Area of the Hanford Site,
which is located in the south central region of Washington State. The
PUREX plant consists of the main 202-A Building, plus ancillary buildings and
facilities. The 202-A Building contains equipment used for processing the
irradiated nuclear fuel and is heavily shielded with concrete. The canyon
within this building contains process cells where most of the process
equipment is located, as well as other facilities.
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3.0 STATUS OF OPERATION

The PUREX Plant was operated to reprocess the inventory of stored
N Reactor fuel to provide plutonium for research, reactor development, safety
programs, and United States defense and to provide slightly enriched uranium
- for use as fuel in reactors generating electricity and plutonium. The
PUREX Plant was recently placed in standby mode.

The PUREX process is a complicated series of chemical and physical
operations that dissolve the spent reactor fuel; extract the plutonium,
uranium, and neptunium from each other and the other reactor fission products;
separate the plutonium, uranium, and neptunium for further processing at other
facilities; and recover the solvents for reuse.

3-1
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4.0 APPLICABLE REGULATIONS

‘Conditions and requirements for monitoring existing or potential releases
of radioactive and nonradioactive pollutants to the environment are contained
in U.S. Department of Energy (DOE) orders and federal, Washington State, and
Tocal regulations. ~

4.1 DEPARTMENT OF ENERGY ORDERS

The General Environmental Protection Program, DOE Order 5400.1,
(DOE 1988) requires a written environmental monitoring plan for each site,
facility, or process that uses, generates, releases, or manages significant
pollutants. ’ ‘ ' ’

" Radiation Protection of the Public and the Environment, DOE Order 5400.5,
requires a monitoring plan that complies with the requirements of DOE
Order 5400.1. Compliance with DOE Order 5400.5 may be demonstrated based on
calculations that .use 1nformat1on obtained from mon1tor1ng and surveillance -
programs.

4.2 ENVIRONMENTAL PROTECTION AGENCY REGULATIONS

The National Emission Standards for Hazardous Air Po]]utants (NESHAP),
40-Code of Federal Regulations (CFR) 61, Subpart H, "National Emission
Standards For Emissions .of Radionuc]ides Other Than Radon From Department of
Energy Facilities," establishes a public exposure 1imit and sets out
monitoring requirements on emissions relative to that Timit. That exposure
Timit is a 10 mrem/yr effective dose equivalent (EDE) to the maximally exposed
individual of the public. Compliance with this standard is measured by
calculating the highest effective dose equivalent where a person resides or
abides using an Environmental Protection Agency (EPA) approved method.

Emissions of radionuclides must be measured at all release points that
have a potential to discharge radionuclides into the air in quantities that
could cause an EDE in excess of 1% of the standard, (i.e., in excess of
0.1 mrem/yr). ATl radionuclides that could contribute greater than 10% of the
potential EDE for such a release point shall be measured individually. "For
other release points that have a potential to release radionuclides into the
air, but not in quantities that could contribute an EDE above 0.1 mrem/yr,
periodic confirmatory measurements shall be made to verify low emissions. The
potential of a release .point to discharge radionuclides into the air is based
on the estimated radionuclide releases that would result if pollution control
equipment did not exist, but the facility operations were otherwise normal.

Subpart H also states that effluent streams may be monitored by

- continuously withdrawing representative sample of the effluent stream
following the guidance presented in American National Standard Institute.
(ANST), N13.1 (ANSI 1969), Guide to Sampling Airborne Radioactive Materials in
Nuclear Facilities, followed by periodic laboratory analysis of the samples.

4-1
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4.3 HASHINGTON STATE AMBIENT AIR QUALITY
STANDARD AND EMISSION LIMITS

The Washington State Ambient Air Quality Standard and Emission Limits for
Radionuclides, Washington Administrative Code (WAC)-173-480 (WAC 1989a) sets
the standard for public exposure to radionuclide emission at 25 mrem/yr EDE
with compliance calculated at the point of maximum annual air concentration in
an unrestricted area where any member of the public may be located (i.e., the
Hanford Site boundary). However, since the Hanford Site must comply with the
most restrictive of federal, state, or local laws, the federal exposure limit
of 10 mrem/yr must be met.

4.4 GROUNDWATER PROTECTION

Radionuclides are defined as hazardous air pollutants. Therefore, they
are considered hazardous in liquid effluent, without any specific individual
radionuclide being listed as a hazardous substance under water pollution
control laws. The Washington State Department of Ecology (Ecology) has
proposed new groundwater protection standards, which require groundwater to
meet drinking water standards. Current drinking water standards limit public
~exposure from radionuclides to an EDE of 4 mrem/yr. Because DOE policy is

that DOE facilities comply with the spirit of all state law, any facility with
radionuclide emissions in its liquid waste stream should be monitored to
“ensure compliance with drinking water standards.

Existing Ecology regulations restrict discharges of dangerous wastes to
the groundwater (WAC-173-303) (WAC 1989b). Liquid effluent discharges must
also comply with applicable permit limits. Monitoring is required to ensure
compliance with these regulations and limits.

These monitoring programs must be included in a FEMP.

4.5 DANGEROUS WASTE REGULATIONS

Waste streams must be analyzed to determine whether they contain a
dangerous waste as designated by WAC-173-303 (WAC 1989b). Any release of a
dangerous waste or hazardous substance to the environment, except permitted
releases, must be reported. If the facility has the potential to release
dangerous wastes or hazardous substances to the environment, its liquid waste
streams must be monitored for their presence and monitoring practices must be
included in-a FEMP.

4.6 REPORTABLE QUANTITIES

The regulations in 40 CFR 302 (EPA 1989b) designate hazardous substances
and identify reportable quantities and notification requirements for releases
of these hazardous substances under the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA), and the Clean Water Act of
1977. Any unpermitted release of any of these designated hazardous substances
must be reported. For FEMP determination, the potential of a facility to
release .hazardous .substances exists if the inventory of the materials that
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Compensation, and Liability Act of 1980 (CERCLA) and the Clean Water Act

of 1977. Any unpermitted release of any of these designated hazardous
substances must be reported. For the purposes of the FEMP determination, the
potential of a facility to release hazardous substances exists if the
inventory of the materials that could be released to the environment exceeds
the reportable quantities. If the potential exists, waste streams must- be
monitored for the presence of these hazardous substances and monitoring
programs must be included in a FEMP. .

4.7 BENTON-FRANKLIN-WALLA WALLA COUNTIES
AIR POLLUTION CONTROL AUTHORITY

The local air pollution control authority has jurisdiction over all air
emissions, except radionuclide emissions, in the Benton, Franklin, and Walla
Walla county areas, including the Hanford Site. Currently no local standards
are more restrictive than the previously mentioned state and federal limits.
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5.0 SOURCE TERM
5.1 AIR EFFLUENTS

5.1.1 AIR ANALYSIS

The discharge criteria established by the EPA for radioactive emissions
into the atmosphere are based on not exceeding an annual EDE of 10 mrem/yr to
the maximally exposed offsite individual. To assist in performing this
lengthy calculation an EPA approved computer program, CAP-88, is used. The
CAP-88 uses data sets of meteorological data (such as wind direction, speed,
etc.) and the distance to the nearest residence or work location to determine
in which of 16 compass directions the maximum exposure will occur. For the
worst-case wind direction, CAP-88 models the transport, dilution, .exposure,
and uptake of radionuclides by the maximally exposed individual (MEI). An
annual dose for that person is then calculated.

As directed by DOE, Pacific Northwest Laboratories determined this dosage
per Curie of activity for the significant, specific radionuclides emitted from
PUREX. '

5.1.2 PUREX AIR EMISSIONS

Eleven air effluent stacks contribute nearly all of the airborne releases
from the PUREX facility. They are briefly described below in the following
paragraphs. ’

5.1.2.1 291-A-1 Stack. The 291-A-1 Stack is the main exhaust for

202-A Building. The stack is located south of 202-A Building, discharges

200 ft above grade, and is 7 ft in diameter. The stack's main contributors
are the canyon ventilation air and gases from the vessel vent systems. During
normal operations, filtered and treated dissolver offgases, would also be
contributors. Exhaust gases pass through 1 of 2 parallel deep-bed fiberglass
filters followed by 10 parallel banks of double high-efficiency particulate
air (HEPA) filtration.

5.1.2.2. 296-A-1 Stack. The 296-A-1 Stack removes the Product Removal Room
exhaust. The stack is located on the north side of the northwest corner of
202-A Building, discharges 74 ft above grade, and is 2 ft in diameter. The
stack's main contributors are filtered exhaust from the Product Removal Room,
where plutonium nitrate is handled; from N-Cell gloveboxes, which contain
plutonium oxide production equipment; and from Q-Cell, which contains
neptunium purification facilities. Exhaust gases pass through multiple stages
of HEPA filtration before discharge.

5.1.2.3 296-A-2 Stack. The 296-A-2 Stack removes the West Sample Gallery
Hood exhaust. The stack is located on the south side of the southwest corner
of 202-A Building, discharges 78 ft above grade, and is 20 in. in diameter.
The stack exhausts the west end of the Sample Gallery Hood exhaust header,
which ventilates sample hoods used to remotely sample process solutions.
Exhaust gases pass through a single stage of HEPA filtration before discharge.
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5.1.2.4 296-A-3 Stack. The 296-A-3 Stack removes the East Sample Gallery
Hood exhaust. The stack is located on the north side of the northeast corner
of 202-A Building, discharges 74 ft above grade, and is 20 in. in diameter.
It exhausts the east end of the Sample Gallery Hood exhaust header, which
ventilates sample hoods used to remotely sample process solutions. Exhaust
gases pass through a single stage of HEPA filtration before discharge.

5.1.2.5 296-A-5A and 296-A-5B Stacks. The 296-A-5A and -5B Stacks remove
West and East Analytical Laboratory exhausts. The stacks located on the north
side of 202-A Building, discharge 89 ft above grade, and are 42 in. in
diameter. One stack operates while the other is in standby. The main
contributors are ventilation air from analytical laboratory hoods and
laboratory room air. Exhaust gases pass through parallel, single-stage

HEPA filtration before discharge.

5.1.2.6 296-A-6 Stack. The 296-A-6 stack removes East Sample Gallery and

U-Cell exhaust. The stack is located on the north side and near the east
corner of 202-A Building, discharges 74 ft above grade, and is 40 in. in
diameter. Its main contributors are ventilation air from the east half of the
PUREX Sample Gallery and from the Acid Fractionator Building and U-Cell, both .
of which contain nitric acid recovery equipment. Exhaust gases pass through a _
single stage of HEPA filtration before discharge. B

5.1.2.7 296-A-7 Stack. The 296-A-7 Stack removes West Sample Gallery and
R-Cell exhaust. The stack is located.on the west side and near the south
corner of 202-A Building, discharges 78 ft above grade, and is 44 in. in
diameter. Its main contributors are ventilation air from the west half of the

‘PUREX Sample Gallery, the N-Cell control room, and R-Cell, which contains

final uranium cycle solvent recovery equipment. Exhaust gases pass through
one of two parallel, single-stage banks of HEPA filtration before discharge.

5.1.2.8 296-A-8 Stack. The 296-A-8 Stack removes White Room exhaust. The
stack is located on the northwest corner of 202-A Building, discharges 34 ft
above grade and is 40 in. in diameter. It ventilates the west end of the Pipe
and Operating Gallery, from which some canyon process cell equipment is
controlled. The White Room became contaminated in the past and after cleaning
was isolated from the remainder of the Pipe and Operating Gallery. Exhaust
gases pass through one of two parallel, single-stage banks of HEPA filtration
before discharge.

5.1.2.9 296-A-10 Stack. The 296-A-10 Stack removes Storage Tunnel No. 2
exhaust. The stack is Tocated about 2,100 ft south of the east end of

202-A Building, discharges 20 ft above grade, and is 2 ft in diameter. It
ventilates Storage Tunnel No. 2, where large pieces of failed equipment from
the PUREX canyon are stored. Exhaust gases pass through a single stage of
HEPA filtration before discharge.

5.1.2.10 296-A-14 Stack. The 296-A-14 Stack removes 293-A Building exhaust.
This stack ventilates 293-A Building, which is a small concrete structure
located near the PUREX main stack.  The stack discharges 42 ft above grade and
is 2 ft in diameter. Its main contributors are ventilation air from four
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processing cells that contain equipment to recover nitrogen oxides from the

gases leaving the irradiated uranium fuel dissolver. .Exhaust gases pass
through a single stage of HEPA filtration before discharge. '

5.1.2.11 Radioactive Emissions. The source of airborne contaminants during
standby operat1on is residual fugitive materials or gases that are picked up
by the air currents in the PUREX building and subsequently entrained into the
ventilation system exhausts. Annual releases were determined by first
multiplying the exhaust flow rate for each stack by the outgoing air
concentration of each specific radionuclide, using second-, third-, and
fourth-quarter 1990 preliminary concentration and flow data as the most
representative data available for standby operation, and then normalizing
these partial-year data to the full year. . The stack exhausts were
continuously sampled and the samples were per1od1ca]1y analyzed in a
laboratory. The concentration of specific radionuclides in the air effluents
were either selectively measured or 1nferred from gross alpha measurements, as
7Py, and gross beta measurements, as %Sy, In most stack effluents, the
concentration of some radionuclides was below detectable limits. In these
cases, the 1imit of detection for that radionuclide was used as a conservative
estimate of its concentration. In emissions was less than zero. In these
cases, a conservative value of zero was used. Table 4-1 lists the
radionuclide emissions representative of standby operation from each stack.

5.1.2.12 Other Hazardous Releases. During the standby mode of operation all

material processing has stopped and no nonradioactive hazardous air pollutants °
are released. Consequently, exposure to and uptake by the MEI are zero.

5.2 WASTEWATER EFFLUENTS

-5.2.1 WASTEWATER ANALYSIS

Wastewater discharge criteria for both radioactive and hazardous
chemicals are derived from the most restrictive levels given in federal and
state regulations. Wastewater monitoring and a FEMP are required to ensure
that 1iquid waste streams meet state and federal regulations.

Recent Characterization of PUREX wastewater streams during normal fuel
processing was used as a conservative estimate of the stream contaminants
during standby operation. The monitoring required and the FEMP content.are
guided by a comparison of the wastewater characterization to the discharge
criteria in the regulations and by a comparison of the PUREX chemical
inventory to the reportable quantities in the regulations.

5.2.2 PUREX LIQUID EMISSIONS

The PUREX Plant in standby mode current]y has three Tiquid waste streams:
the CSL (chemical sewer), the SCD (steam condensate), and the CWL (Cooling
Water). Two other streams required during fuel processing, the PDD (Process
Condensate) and the ASD (Ammonia Scrubber Condensate), have been eliminated in

“the standby mode. Further analysis: may determine that it is poss1b1e to
: e11m1nate one of more of the rema1n1ng Tiquid waste streams.
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The CSL and the CWL routinely discharge to the 216-B-3 Pond complex. The
SCD routinely discharges to the soil column. In-line monitoring for
radionuclides or, in the case of CSL, extreme pH can Tead to diversion of the
streams to the 216-A-42 Retention Basin for treatment before disposal. There
is no in-line detection of hazardous chemicals. As a result, process upsets
may contribute to contamination of the vadose zone and groundwater.

5.2.2.1 Chemical Sewer. The CSL discharge consists of normally
nonradioactive effluents (excluding sanitary waste) collected in an extensive
piping system at the PUREX Plant. Typical contributors have included
regeneration solution from a water demineralizer; uncontaminated floor drains;
vessel. heating and cooling coil effluent; building heating, ventilation, and
air conditioning wash water; pipe shaft sump waste; vacuum pump seal waste;
and nonprocess steam condensate.

5.2.2.2 Steam Condensate. The SCD discharge consists almost entirely of
condensed steam and raw water that were used to control the temperature of
certain process vessels. The raw water was taken from the Columbia River.

" The process vessels involved could potentially experience steam- or cooling-

coil failure resulting in radionuclide contamination of the SCD. No chemicals
are added to the SCD.

5.2.2.3 Cooling Water. The CWL discharge consists almost entirely of cooling-
water and small amounts of steam condensate that were used to control the -
temperature of certain process vessels. The process vessels involved are not
expected to experience coil failure that could result in radionuclide
contamination of the CWL, except for the possibility of pin-hole leaks during
startup or shutdown.

5.2.2.4 Radiological Discharges. Conservative annual emissions have been
determined by multiplying the individual radionuclide concentrations reported
in the PUREX Plant Stream Specific Reports for each liquid waste stream during
fuel processing; WHC-EP-0342 Addendum 2 (WHC 1990a), 5 (WHC 1990b), and o
20 (WHC 1990c); and the estimated reduced flow of that stream during standby
operation. Table 5-1 lists the estimated radionuclide discharge of each
stream.

5.2.2.5 Other Hazardous Releases. None of the liquid waste streams contain
wastes designated as dangerous by WAC-173-303 (WAC 1990), as determined by the
PUREX Plant Stream Specific Reports (WHC 1990). The chemical inventory at
PUREX includes hazardous substances as defined by CERCLA, RCRA, and the
Washington State Administrative Code. These chemicals and their inventoried
quantities are listed in Tables 5-2 and 5-3.
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Table 5-1. PUREX Radionuclide Discharges in Liquid Waste Streams.

Nuclide Activity -- Ci / Yr
CSL SCD CWL Total

21 Am 1.22 E-04 1.04 E-04 5.81 E-07 2.27 E-04
29py 3.20 E-04 8.60 E-04 4.19 E-07 1.18 E-03
238, 9.72 E-06 6.62 E-05 7.60 E-05
el 1.16 E-04 2.14 E-05 2.26 E-05 1.60 E-04
24y 9.78 E-05 3.17 E-05 3.17 E-05 1.61 E-04
lebce 4.04 E-02 4.04 E-02
Bcs 2.73 E-04 1.91 E-03 2.18 E-03
1297 1.79 E-05 1.79 E-05
05y 1.21 E-04 3.98 E-04 4.62 E-05 5.66 E-04
*H 2.92 E-01 2.88 E-06 2.92 E-01
Total 2.93 E-01 4.37 E-02 1.19 E-04 3.73 E-01

Table 5-2. PUREX Nonradioactive materials Inventory-at-

Risk Inventories Above Reportable Quantities.
Regulated Inventory Reportable % of RQ
Material Quantity
1bs 1bs %
1 Nitric Acid 440,000 1,000 > 100
2 Potassium 135,250 1,000 > 100
Hydroxide
3 Silver Nitrate 295 1 > 100
4 Sodium 92,427 1,000 > 100
Hydroxide
5 Sodium Nitrate 7,700 100 > 100
6 Sulfuric Acid 72,200 1,000 > 100
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Table 5-3. PUREX Nonradioactive Materials Inventory-at-Risk
Inventories Below Reportable Quantities. (2 sheets)
Regulated Reportable
Material Inventory Quantity % of RQ
" 1bs 1bs %
1 Acetic Acid 65 5,000 1
2  Ammonium 2 5,000 0.04
Oxalate ,
3 Ammonium 3 5,000 0.06
Thiocyanate
4 Amyl Acetate 1 5,000 0.02
"5  Arsenic 1 5,000 0.02
Pentoxide
6 Benzene 1 1,000 0.1
7 Chloroform 12 5,000 0.2
8 Copper 1 5,000 0.02
9 Cupric 1 5,000 0.02
. Chloride
10 Cyclohexanone 1 5,000 0.02
11 Dichloro- 278 5,000 6
Difluoro-
Methane
12 Ferric 1 1,000 0.1
Chloride
13 Ferric Nitrate 1 1,000 0.1
14 Ferrous 2 1,000 0.2
Ammonium
Sulfate
15 Formic Acid 2 5,000 0.04
16 Hydrochloric 60 5,000 1
Acid
17 Hydrofluoric 4 100 4
Acid
18 Mercuric 1 10 10
Thiocyanate
19 Methanol 16 5,000 0.3
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Table 5-3. PUREX Nonradioactive Materials Inventory-at-Risk
Inventories Below Reportable Quantities. (2 sheets)
Regulated Reportable
Material Inventory Quantity % of RQ
1bs 1bs %
20 Methyl- 24 5,000 0.5
Isobutyl-
Ketone
21 Nitrobenzene 1 1,000 0.1
22 Phosphoric 310 5,000 6
Acid
23 Poly- 1 10 10
Chlorinated
Biphenyls
24 Potassium 1 10 10
Cyanide '
25 Pyridine 1 1,000 0.1
26 Sodium 1 1,000 0.1
Fluoride
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6.0 POTENTIAL UPSET-OPERATING CONDITIONS

6.1 RADIOLOGICAL DOSE ASSESSMENT

During normal standby operations at PUREX, the only releases from the
exhaust stacks are small quantities of radionuclides, as summarized in
Table 6-1. The calculated EDE to the maximally exposed individual from each
PUREX stack is shown in Table 6-2. No PUREX stack's contribution to the MEI's
calculated EDE exceeds the EPA standard of 0.1 mrem/yr. The highest exposure
from any PUREX stack effluent is from stack 291-A-1, which contributes a
calculated EDE of 0.0140 mrem/yr to the MEI. The total calculated EDE from
all stacks, 0.0141 mrem/yr, is also below the 0.1 mrem/yr standard.

The hypothetical, unmitigated release from the PUREX Plant is based on
the effluent bypassing HEPA filters, deep-bed filters, and other pollution
control equipment. Because the radionuclide concentrations in the effluent
streams are not determined upstream of this equipment, the increase in
radionuclide emissions that would result from their being bypassed must be
based on an evaluation of their efficiencies and the radionuclide removal
process. A conservative estimate of the particulate effluent caused by filter
bypass has been judged to be 3,000. The iodine emission control equipment,
the silver reactors of the dissolver offgas system, are neither needed nor in
service during standby operation; so radioactive iodine emissions do not :
increase because pollution control equipment is bypassed. Iodines unmitigated
release factor is 1.0. There is no effective pollution control equipment for
the other volatile emissions (tritium and carbon-14), so their unmitigated
release factors are also 1.0. The unmitigated EDE to the MEI would be the
normal standby operation EDE increased by the unmitigated release factors
given above.

The hypothetical, unmitigated EDE to the maximally exposed individual
from each PUREX stack is also shown in Table 5-2. Only the unmitigated
releases from stack 291-A-1 (0.427 mrem/yr) and stack 296-A-1 (0.106 mrem/yr)
have the potential to contribute an annual dose greater than the 0.1 mrem/yr
standard. The exposure from all other PUREX stacks would still be below the
0.1 mrem/yr limit. The total hypothetical EDE from all 11 stacks would be
0.734 mrem/yr. Individua] radionuclides contributing more than 10% of the
stack 291-A-1 dosage are 2%y and 9°Sr, while those for 296-A-1 are ®°Pu and
21am. Table 6-3 shows their individual calculated EDE contributions.

6.2 PUBLIC DOSE ASSESSMENT

6.2.1 Radiological Dose Assessment

While in the standby mode, as well as during fuel processing, liquid
wastes are not released directly to public waterways, but rather to onsite
ponds and soil columns. The actual migration of liquid wastes from these
disposal sites through the soil to public waterways is difficult to determine
and, as a result, so is the calculated EDE to the MEI.
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Table 6-1. PUREX Radionuclide Emissions From Exhaust Stacks During Standby.
(sheet 1 of 2)
Nuclide Activity from Exhaust Stack -- Ci / Yr1'2

291-A-1 296-A-1 296-A-2 296-A-3 296-A-5A 296-A-58

2 7.50 E-07 2.90 E-07 3.20 E-08 NAS 1.55 E-07 1.70 E-07

239y 9.01 E-06 5.77 E-07 1.60 E-08 o? 7.65 E-08 8.45 E-08
238, 5.09 E-07 NAS NAS NAS NAS NAS
212y, 7.42 E-04 NAS NAS Na3 NAS NaS
1"'7Pr|| 2.81 E-05 th Nl\3 NA3 NA3 NA3
137¢s 3.82 E-06 NAS NAS NAS NAS NAS
131 4.33 E-04° NAS NAS NAS NAS NAS
129 1.86 E-02 NAS NAS NAS NAS NAS
1256, 3.94 E-04° NAS NAS NAS NAS NA>
3¢, 5.94 E-052 NAS NAS NAS ‘N3 NAS
106py 5.17 E-04 NA NAS NAS NAS NAS
103y 5.63 E-052 NAS NAS NAS NAS NAS
#0sr 4.01 E-04 ¢ 0° 0° 0® o°
Y4c 4.55 E-02 NAS NAS NAS NAS NAS
3y 5.07 E-01 NAS NAS NAS NAS NAS

Total 5.74 E-01 8.67 E-07 4.80 E-08 02 2.32 E-07 2.55 E-07
Notes: 1. Based on averaged and normalized 2nd-, 3rd-, and 4th-quarter 1990 preliminary concentration

and flow data.

2. Specific lyseg.perf q?ed on stack 291-A-1 effluent. No activity of the short-lived
nuclides ?3?1' 755$b' ? sn, or ﬁBSRu was detected in 291-A-1 exhaust and none is believed to
be present.

The activity shown is thsaTinimun 95&8226°n limit from their lab
analyses. Analyses for Am and *“""pu were performed on all other stack
S;;luents, except those from 296-A-3, 296-A-10, and 296-A-14. The 90
Pu analyses shown for 296-A-3, 296-A-10, and 296-A-14 and all the “~Sr analyses shown,
except that of 291-A-1, are inferred from gross alpha and gross beta measurements. Any total
alpha or beta measurement for an effluent which is less than zero is shown
conservatively as a zero value.
3. “NA" indicates no analysis was required or performed for the radionuclide listed.
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Table 6-1. PUREX Radionuclide Emissions From Exhaust Stacks During Standby.

(sheet 2 of 2)

Nuclide * Activity from Exhaust Stack -- i / veli2

296-A-6 3 296-‘A-7'j;._‘ . 296-A-8 ' 296-A-;10 296-A-14 ?gg’l‘
241Am 1.45 E-07 1.5 €-07 " 1.35 E-07 NA%| NA> 1.83 E-06
239y 7.05 E-08 4.03 £-07.°| . 6.95 E-08 8.75 E-09° 5.82 E-09° | 1.03 E-05
238p,, NA® o sl el NA® Na3 5.09 E-07
212y, Na3 NAS TS Na3 Na3 7.42 E-04
147pm NA NAS NAS NAS NAS 2.81 E-05
137¢s NA3 NAS o Nad nAd| NS 3.82 E-06
137 NA® NA® TP NA® | NA® 4.33 E-04
129 a3 Na3 . 7-_ a3 NA®} Nad 1.86 E-02
1255p NAS NAS B NAD NAS' NAS 3.94 E-04
M3gn NAS NAS NAS NAS, NAS . 5.94 E-05
1064 NAS NAS T N NAS NAS 5.17 E-04
103y NAS NAS ERT NaS NAS 5.63 E-05
90g,. o? o? - i of ot 3.55 €-07 | 4.01 E-04
14¢ NAS NAS © o NS NS | 4.55 E-02
2N NA NAS NA® NA® NA® 5.07 E-01
Total 2.16 E-07 5.58 E-07 | -+ 2:05 E-07 8.75 E-07 3.38 E-07 5.74 E-01
Notes: 1. Based on averaged and normalized 2nd-, "3rd-, and 4th-quarter 1990 preliminary concentration

and flow data. 241 239240
specific analyses performed on stack 291-A-1 effluent. Analyses for Am and *“""Pu were
perfggaed on all other stack effluents, except those from 296-A-3, 296-A- 8, and 296-A-14.
The Pu analyses shown for 296-A-3, 296-A-10, and 296-A-14 and all the "~Sr analyses shown,
except that of 291-A-1, are inferred frofi gross alpha and gross beta measurements. Any total
alpha or beta measurement for an effluent which is less than zero is shown

conservatively as a zero value.

UNA" indicates no analysis was required or performed for the radionuclide listed.
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Table 6-2. Calculated Effective Dose Equivalents From PUREX Stacks
to the Maximally Exposed Individual During Standby.

' Cs EDE from
PUREK SEck | Siandny mramjyr | Release Factor | g Unmitissted

| 291-a-1
Iodine-129 1.37 E-02 1.0 E+00 1.37 E-02
Other Volatile 1.29 E-04 1.0 E+00 1.29 E-04
Particulates 1.38 E-04 3.0 E+03 4.14 E-01
Total 1.40 E-02 | --—-m- 4.27 E-01
296-A-1 3.52 E-05 3.0 E+03 1.06 E-01
296-A-2 2.33 E-06 3.0 E+03 6.70 E-03
296-A-3 0.00 E+00 3.0 E+03 0.00 E+00
296-A-5A 1.08 E-05 3.0 E+03 3.23 E-02
296-A-5B 1.18 E-05 3.0 E+03 3.55 E-02
296-A-6 1.00 E-05 3.0 E+03 3.01 E-02
296-A-7 2.21 E-05 3.0 E+03 6.62 E-02
296-A-8 9.48 E-06 3.0 E+03 2.85 E-02
296-A-10 3.03 E-07 3.0 E+03 9.10 E-04
296-A-14 2.64 E-07 3.0 E+03 7.91 E-04
Total 1.41 E-01 7.34 E-01

Table 6-3. Individual Radionuclide Contributions in PUREX Stacks
Exceeding the Effective Dose Equivalent Limit
From a Hypothetical, Unmitigated Release.

PUREX Stack Radionuclide | EDE Contribution | CoRtribution to
mrem/yr %
291-A-1 29y 2.56 E-01 60
05y 6.15 E-02 14
296-A-1 21Am 4.56 E-02 43
239y 6.00 E-02 57
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~ The potential EDE from PUREX to the MEI is determined from the
hypothetical migration.of all the radionuclides in the liquid waste streams
directly to the Columbia River. The hypothetical EDE to the MEI is shown in
Table 6-4. No PUREX liquid waste streams have calculated contributions to the
MEI's EDE that exceed the proposed Ecology drinking waster standard of
4 mrem/yr. The total calculated EDE from all three streams is
0.000953 mrem/yr. _

6.2.2 Hazardous Substance Dose Assessment

Six chemicals are inventoried in amounts exceeding the reportable
quantity for spills listed in the various regulations. These chemicals are
listed in Table 5-5 with their inventoried and reportable quantities. The
hazardous substances with inventories below the reportable quantities are
listed in Table 5-6. '

Table 6-4. Calculated Effective Dose Equivalents from PUREX Liquid
Discharges to the Maximally Exposed Individual.

Nuclide EDE From Potential Discharge -- mrem / yr
csL SCD CWL Total

#pm 2.44 E-05 2.09 E-05 | 1.16 E-07 4.54 E-05
29y 1.92 E-06 5.16 £-06 | 2.51 E-09 7.08 E-06
238py  5.64 E-08 3.84 E-07 4.41 E-07
238y 1.11 E-07 2.03 E-08 2.14 E-08 1.52 £-07
24y 8.70 E-08 2.82 E-08 | 2.82 E-08 1.43 E-07
Yace 1.98 E-04 1.98 E-04
B7cs 8.74 E-05 6.11 E-04 6.98 E-04
1291 3.04 E-07 3.04 E-07
05 7.39 E-07 | 2.43 E-06 2.82 E-07 3.45 E-06
H 1.87 E-07 1.84 E-12 1.87 £-07
Total 1.15 E-04 8.38 E-04 7.54 E-07 9.53 E-04
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7.0 SUMMARY

A FEMP is required to document the monitoring programs of air and liquid
effluents from the PUREX Plant. Two air exhausts, stacks 291-A-1 and 296-A-1,
need continuous sampling and periodic analysis because of the potential '
radiological effect from hypothetical, unmitigated emissions. They also
require individual analyses of the radionuclides that contribute more than 10%
of their unmitigated dosage to the maximally exposed_offsite individual. For
stack 291-A-1, the required individual analyses are *¥py and *%Sr. For stack
296-A-1, the required individual analyses are *Pu and %'Am. The other nine
PUREX stacks require only periodic sampling and analyses to verify low
radionuclide emissions during standby operations. No monitoring of -
nonradioactive hazardous air pollutants is required. :

A1l three PUREX 1iquid waste streams require sampling and periodic
laboratory analysis to verify continued compliance with discharge permits and
other state and federal regulations. _

-gg?f The FEMP should include the mbnitoring required to support the reporting
o - requirements of regulated chemicals that have a credible potential to be

e discharged in amounts that exceed reportable quantities.

AN
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ATTACHMENT 1.

DETERMINATION OF FACILITY EFFLUENT 'MONITORING PLAN REQUIREMENT

Main Building Stacks
(291-A-1, 296-A-1, -2, -3,
: : S -5A, 296—A—SB, —6, —7,-—8,
FACILITY PUREX DISCHARGE POINT _-10, -14)

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS .

Radionuclide Tﬁgygﬁg( Quan?ity 8:?22225 Pr?ﬂiSSEd
form (Ci) (Ci) (mrem)
1. See Tables 4.1, 4.2, 4.3
2.
TOTAL
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
Regulated material o Qu??;;ty 82?2;;25 ‘ R:ﬁi:ﬁ??}e repﬁrg;blg
' (1b) - (1b) quantity
1. None
2.
TOTAL

Identification of Reference Material

1. FSAR for PUREX normal operation mode, SD-HS-SAR-001 Rev 5.

2. Draft SAR for PUREX in standby mode, WHC-SD-CP-RD-020..

3. Preliminary CY 1990 Emissions for PUREX, S. P. Thomas, WHC, April 1990.
4. Unit Dose Calculations for WHC Facility Monitoring Plans, K. Rhoads,
Batelle PNL, 12/17/90.

PUREX Technical Manual, WHC-CM-5-25,

PUREX Gaseous EMP, SD-CP-EMP-004 Rev 0.

(e &, ]

If the total projected dose from radionuclides exceeds 0.1 mrem EDE from any
- one discharge point or if any one regulated material discharged from a
facility exceeds 100% of a reportable quantity or a permitted quantity, a
FEMP is required for that facility. Check the appropriate space below.

FEMP is required X FEMP is not required

EVALUATORﬁé’g&WM A/Q/L[L{/(-/ Yo, DATE_<f/hath /

MANAGER, ENVIRONMENTALS;;kQ”/%}ngQf? DATE w43/,

FACILITY MANAGER ' Zf 7  DATE #/29./4/
— 44;;?42222;-————- |
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ATTACHMENT 1

DETERHINATION OF FACILITY EFFLUENT MONITORING PLAN REQUIREHENT

‘ Main Bu11d1ng Liquid
FACILITY PUREX DISCHARGE POINT _Discharges (CSL, SCD, CWL)

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

Physical/ ..., Quantity Projected
Radionuclide chemical Qu?gg;ty released dose
| ” form (Ci) (mrem) B
1. See Tables'5.1 and 5.4 .
2.
+ - TOTAL
~ *~FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
. Quantity Reportable % of
Regulated material Qu??g;ty released quantity reportable
| _ (1b) (1b) quantity
1. See Tables 5.2 and 5.3 ' '
2.
TOTAL

Identification of Reference Material

1. FSAR for PUREX normal operation mode, SD-HS-SAR-001 Rev 5.

2. Draft SAR for PUREX in standby mode, WHC-SD-CP-RD-020.

3. Unit Dose Calculations for WHC Fac111ty monitoring Plans, K. Rhoads,
Batelle PNL, 12/17/90.

SARA chem1ca1 inventory.

WHC Stream Specific Reports, WHC-EP-0342, Addendum 2, 5 and 20.
PUREX Technical Manual, WHC-CM-5-25.

PUREX Liquid EMP, WHC-SD-CP-EMP-006 Rev 0.

~Noo

If the total projected dose from radionuclides exceeds 0.1 mrem EDE from any
one discharge point or if any one regulated material discharged from a
facility exceeds 100% of a reportable quantity or a permitted quantity, a
FEMP is required for that facility. Check the appropriate space below.

FEMP is required X FEMP is not required
EVALUATOR A4 mw /J(%Md ﬁl D_AIE Z)ﬁ_&/?/
MANAGER; ENVIRONMENTAL . <7<  DATE S¥fekr

FACI[;ITY MANA'GER N “DATE ?’iz‘f/ﬁ _
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' URANIUH.TRIOXIDE PLANT STANDBY STATUS FACILITY
EFFLUENT MONITORING PLAN DETERMINATION

1.0 INTRODUCTION

. This report details the determination whether a facility effluent
monitoring plan (FEMP) is required for the Uranium Trioxide (UO;) Plant. The
UO; Plant will be placed in a standby mode before November 1991. Once in
standby mode, no. processing activities will occur. Three air exhaust stacks
and two wastewater streams will be active.

2.0 FACILITY DESCRIPTION

The UO, plant is located in the 200 West Area of the Hanford Site, which
is located 1n south central Washington State. The UO; plant consists of a two
main buildings, 224-U and 224-UA, plus ancillary bu11d1ngs and facilities.

The 224-U Building is divided a]ong its length into a canyon side, containing
the process equipment for concentrating the UNH, and a three—f]oored gallery
containing offices, piping, and operating areas. The 224-UA Building has two
floors; the equipment for the calcining process is on the upper floor and the
powder pickup bins and the wet particulate scrubbers are on the ground floor.

3.0 STATUS OF OPERATION

Until it goes into the standby mode, the UO; Plant operates to convert
uranyl nitrate hexahydrate (UNH) solution into U6 powder, which is then
shipped offsite for further processing to prov1de slightly enriched uranlum
for use as fuel in reactors generating e]ectr1c1ty and plutonium.

The UO; process concentrates a 60% UNH solution to 100% UNH and then
calcines the 100% solution into UO; powder. The nitrogen oxides liberated
during calcining are converted to n1tr1c acid for reuse at other facilities.

4.0 APPLICABLE REGULATIONS

Conditions and requirements for monitoring existing or potential releases
of radioactive and nonradioactive pollutants to the environment are contained
in U.S. Department of Energy (DOE) orders federal, Washington State, and
local regulations. , _ '
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4.1 U.S. DEPARTMENT OF ENERGY ORDERS

General Environmental Protection Program, DOE Order 5400.1, (DOE 1988)
requires a written environmental monitoring plan for each site, facility, or
process that uses, generates, releases, or manages significant pollutants.

Radiation Protection of the Public and the Environment, DOE Order 5400.5,
(DOE. 1990) requires a monitoring plan that complies with the -requirements of
DOE Order 5400.1 (DOE 1988). Compliance with DOE Order 5400.5 (DOE 1990) may
be demonstrated based on calculations that use information obtained from
monitoring and surveillance programs.

4.2 ENVIRONMENTAL PROTECTION AGENCY REGULATIONS
National Emission Standards for Hazardous Air Pollutants (NESHAP) 40 Code

::"of.Federa1 Regulations (CFR) 61, Subpart H, "National Emission Standards for

Emissions of Radionuclides Other than Radon from Department of Energy

" Facilities" (EPA 1989a), establishes a public exposure limit and sets out
monitoring requirements on emissions relative to those limits. That exposure
1imit is a 10 mrem/yr effective dose equivalent (EDE) to the maximally exposed
. individual of the public. Compliance with this standard is measured by
calculating the highest EDE where a person resides or abides using an
Environmental Protection Agency (EPA)-approved method.

Emissions of radionuclides must be measured at all release points that
have a potential to discharge radionuclides into the air in quantities that
could cause an EDE in excess of 1% of the standard, (i.e:, in excess of
0.1 mrem/yr). All radionuclides that could contribute greater than 10% of the
potential EDE for such a release point shall be measured individually. For
other release points having a potential to release radionuclides into the air,
but not in quantities that could contribute an EDE above 0.1 mrem/yr, periodic
confirmatory measurements shall be made to verify low emissions. The
potential of a release point to discharge radionuclides into the air is based
on the estimated radionuclide releases that would result if pollution control
equipment did not exist, but the facility operations were otherwise normal.

Subpart H also states that effluent streams may be monitored by
continuously withdrawing representative samples of the effluent stream
following the guidance presented in ANSI N13.1, Guide to Sampling Airborne
Radioactive Materials in Nuclear Facilities (ANSI 1969). The requirements for
continuous sampling are applicable to batch processes when the unit is in
operation. Periodic sampling (grab samples) may be used only with the EPA's
prior approval.

4.3 WASHINGTON STATE AMBIENT AIR QUALITY
STANDARD AND EMISSION LIMITS

The Washington State Ambient Air Quality Standard and Emission Limits for
Radionuclides, Washington Administrative Code (WAC)-173-480 (WAC '1989a) sets
the standard for public exposure to radionuclide emission at 25 mrem/yr EDE
with compliance calculated at the point of maximum annual air concentration in
an unrestricted area where-any member of the public may be located (i.e., the

2
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Hanford Site boundary) However, since the Hanford Site must comply with the
most restrictive of federal, state, or. local laws, the federal exposure 11m1t
of 10 mrem/yr must be met.

4.4 GROUNDWATER PROTECTION

Radionuclides are defined as hazardous air pollutants. Therefore, they
are considered hazardous:- in 1iquid effluent, without any specific individual
radionuclide being Tisted as a hazardous substance under water pollution
control Taws. The Washington State Department of Ecology (Ecology) has
proposed new groundwater protection standards, which require groundwater to
meet drinking water standards. Current drinking water standards Timit public
exposure from radionuclides to an EDE of 4 mrem/yr. Because DOE policy is
that DOE facilities comp]y with the spirit of all state law, any facility with
radionuclide emissions in its liquid waste stream should be monitored to

 ensure comp11ance with drinking water standards.

Existing Ecology regulations restrict discharges ‘of dangerous wastes to
the groundwater (WAC-173-303) (WAC 1989b). Liquid effluent discharges must
also comply with applicable permit limits. Monitoring is requ1red to ensure
compliance with these regulations and Timits.

These monitoring programs must be included in a FEMP.

4.5 DANGEROUS WASTE REGULATIONS

Waste streams must be analyzed to determine whether they contain a
dangerous waste as designated by WAC-173-303 (WAC 1989b). Any release of a
dangerous waste or hazardous substance to the environment, except permitted
releases, must be reported. If the facility has the potential to release
dangerous wastes or hazardous substances to the environment, its Tiquid waste
streams must be monitored for their presence and monitoring practices must be
included in a FEMP.

4.6 REPORTABLE QUANTITIES
The regulations in 40 CFR 302 (EPA 1989b) designate hazardous substances

and identify reportable quantities and notification requirements for releases
of these hazardous substances under the Comprehensive Environmental Response,

~ Compensation and Liability Act of 1980 (CERCLA), and the Clean Water Act of

1977. Any unpermitted release of any of these designated hazardous substances
must be reported. For FEMP determination, the potential of a facility to
release hazardous substances exists if the inventory of the materials
thatcould be released to the environment exceeds the reportable quantities.

If the potential exists, waste streams must be monitored for the presence of
these hazardous substances and monitoring programs must be included in a FEMP.
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4.7 LOCAL AIR POLLUTION CONTROL

The Benton-Franklin-Walla Walla Counties Air Pollution Control Authority
has jurisdiction over all air emissions, except radionuclide emissions, in the
Benton, Franklin, and Walla Walla county areas, including the Hanford Site.
Currently no local standards are more restrictive than the previously
mentioned state and federal limits. '

5.0 SOURCE TERM

5.1 AIR EFFLUENTS

5.1.1 Air Analysis

The discharge criteria established by the EPA for radioactive emissions
into the atmosphere are based on not exceeding an annual EDE of 10 mrem/yr to
- the maximally exposed offsite individual. To assist in performing this
lengthy calculation an EPA-approved computer program, CAP-88 (Beres 1990), is
used. The CAP-88 (Beres 1990) uses data sets of meteorological data (such as-
wind direction, speed, etc.) and the distance to the nearest residence or work
location to determine in which of 16 compass directions the maximum exposure
will occur. For the worst-case wind direction, CAP-88 (Beres 1990) models the
transport, dilution, exposure, and uptake of radionuclides by the maximally
exposed. individual (MEI). An annual dose is then calculated for that person.

As directed by DOE, Pacific Northwest Laboratory determined. this dosage
per curie of activity for the significant, specific radionuclides emitted from
the UO; Plant.

5.1.2 Air Emissions

Three air effluent stacks contribute nearly all of the airborne releases
from the UO; Plant.
5.1.3 296-U-2 Stack

The 296-U-2 stack removes exhaust from the 224-UA Building powder
handling system. The stack is located on the roof of 224-UA, discharges 40 ft
above grade and has dimensions of 14 by 12 in. Exhaust gases pass through two
bag filters in series, a prefilter, and a high-efficiency particulate air
(HEPA) filter before discharge. .
5.1.4 296-U-4 Stack

The 296-U-4 stack removes exhaust from the 224-U Building. The stack is
located on the roof of 224-U, discharges 119 ft above grade and is 10 in.
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in diameter. Its main contributors are process tank vents, calciner off-gases
and vapor from the uranyl nitrate hexahydrate (UNH):-concentrators. Exhaust
gases do not pass through any filters before discharge.

5.1.5 296-U-13 Stack

The 296-U-13 stack removes exhaust from the powdef loadout hood in the
224-UA Building. The stack is located on the roof of 224-UA, discharges 55 ft
above grade and is 25 in. in diameter. Exhaust gases pass through a prefilter
and a HEPA filter before discharge. '

During standby, only the 296-U-4 stack will be operated routinely; the

1 296-U-2 and 296-U-13 stacks will be operated approximately 1 mo/yr for

maintenance, calibration, vent and balance checks, and equipment upgrade
1nstallat1on

- 5.1.6 Radioactive Emissions

The source of airborne contaminants is residual fugitive materials or
gases picked up by the air currents in the UO4 bu11d1ngs and, subsequently
entrained into the buildings ventilation systems exhausts. Annual releases
were determined by multiplying the exhaust flow rate for each stack by the
outgoing air concentration of each specific radionuclide in the air effluents
was either selectively measured at the discharge point or inferred from gross
alpha and gross beta measurements. The concentrat1gn of . uran1um nuclides was

>y, 28, etc.
concentrations. For this FEMP determ1nat1on, it has been assumed that uranium
exists solely as 24y, which results in a slightly higher calculated EDE. In
all stack effluents, the concentration of some radionuclides was below
detectable Timits. In these cases, the 1imit of detection for that
radionuclide was used as a conservative estimate of its concentration.
Table 1 lists the radionuclide emissions from each stack. -

5.1.7 0ther Hazardous Releases

In standby mode all material processing has stopped and no nonradioactive
hazardous air pollutants are released. Consequently, exposure to and uptake

by the MEI are zero.

5.2 WASTEWATER EFFLUENTS

5.2.1 Wastewater Analysis

Wastewater discharge criteria for both radioactive and hazardous
chemicals are derived from the most restrictive levels given in federal and
state regulations. Monitoring and a FEMP are required to ensure that liquid
waste streams meet state and federal regulations.
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Table 1. Uranium Trioxide Radionuclide Emissions
from Exhaust Stacks.
Activity from exhaust stack--Ci/yr
Nuclide ,
. 296-U-2 296-U-4 296-U-13 Total
%1am 4.53 E-11 3.89 E-07 3.62 E-10 3.90 E-07
Zpy 1.96 E-11 | 1.96 E-07 | 1.66 E-10 | 1.96 E-07
24 1.67 E-08 | 4.67 E-06 | 1.33 E-08 | 4.70 E-06
37¢s 2.69 E-10 1.77 E-06 1.48 E-09 1.77 E-06
g 6.68 E-11 4.90 E-07 3.69 E-10 4.91 E-07
Total 1.71 E-08 7.51 E-06 1.57 E-08 7.55 E-06

Recent characterization of UO, wastewater streams during normal -
operations (intermittent periods o% calcining) was used as a basis for the
nonradioactive stream contaminants during standby operation. Recent analysis
of UO; wastewater streams during the periods between calcining was used as the
estimate of the radioactive contaminants during standby operation. The
monitoring required and the FEMP content are quided by comparing the
wastewater characterization to the discharge criteria in the regulations and
by comparing the UOy chemical inventory to the reportable quantities in the
regulations.

5.2.2 UO; Liquid Emissions

The UO; Plant has two Tiquid waste streams.
and Plant Wastewater.

They are Process Condensate

5.2.2.1 Process Condensate. The Process Condensate stream consists almost
entirely of condensate formed from the cooling of process offgas streams in
either of two vessel vent condensers, sanitary water used to maintain minimum
flows to the acid absorber, and phosphoric acid and potassium hydroxide used
to perform elementary neutralization. Entrainment or-condensed volatiles can
introduce hazardous chemicals or radionuclides into the stream.

The. Process Condensate stream routinely discharges to the-216-U-17 Crib.
An automatic batch neutralization system controls the discharge pH. During
standby operation, Process Condensate rates are low enough to allow batch
analysis for radionuclides and hazardous chemicals before release. The
Process Condensate discharge has been temporarily suspended pending review of
its regulatory status.

5.2.2.2 Plant Wastewater. The Plant Wastewater discharge consists almost
entirely of raw water or sanitary water used for cooling in condensers and
compressors. Building and tank heaters also contribute small flows to the
stream. The.raw water has been taken from:the Columbia River. The Plant
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Wastewater stream is des1gned't0 be an uncontaminated stream. Except for of f-
normal. conditions such as catastrophic equipment -failure, none of the
contributing sources comes in direct contact with any process fluids. No-
chemicals are added to th1s stream.

The Plant Wastewater stream routinely discharges through either section
of the two-section 207-U Retention Basin and then into the 216-U-14 Ditch.
In-line monitoring for pH upstream of the. 207-U Retention Basin allows manual
isolation and treatment of off-normal conditions before disposal. Detection
of hazardous chemicals or of the very Tow radionuclide content is through
analysis of periodic samples.

5.2.2.3 Radio]ogica] Discharges. Annual emissions have been determined by
multiplying the individual radionuclide concentrations in the stream
discharges during the standby periods between uranium calcining and the flow
of that stream during the same period. ‘Table 2 lists the estimated
radionuclide discharge of each stream. ‘

L - 5.2.2.4 Other Hazardous Releases. None of the 1liquid waste streams contain
?ﬁﬁu wastes designated as dangerous by WAC-173-303 (WAC 1989b), as determined. by
-the UO; Plant stream specific reports (WHC 1990). The chemical inventory at
uo, 1nc1udes hazardous substances as defined by the CERCLA, the Resources
Conservat1on and Recovery Act of 1976 and Washington State Administrative
Code. These chemicals are listed in Table 3.

Table 2. Uranium Trioxide Radionuclide Discharges in
Liquid Waste Streams.

_ Activity -- Ci/yr
Nuclide
Process condensate Plant wastewater Total

241pm -3.61 E-05 - 1.66 E-02 1.67 E-02
“%pu 1.91 E-05 4.83 £-03 4.85 E-03
234y 1.50 E-04 4.85 E-03 5.00 E-03
3 1.12 E-01 1.72 E+00 1.84 E+00
Total 1.12 E-01 1.74 E+00 1.86 E+00
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Table 3. Uran1um Trioxide Facility Nonrad1oact1ve Materials
Inventory-at-Risk.

Regulated material fnventory iﬁﬁﬂ&ﬁiﬂ)e % of K

_ 1bs 1bs %
Nitric Acid 1,117,000 1,000 > 100
Phosphoric Acid 1,937 5,000 39
Potassium Hydroxide . . 18,950 1,000 > 100
Sodium Hydroxide | _ 10 1,000 1
Sulfuric Acid 1,610 1,000 > 100

6.0 POTENTIAL UPSET - OPERATING CONDITIONS

6.1 RADIOLOGICAL DOSE ASSESSMENT

During normal operations in standby mode at UO,, the only releases from
the exhaust stacks are small quantities of rad1onuc11des, as summarized in
Table 1. The calculated EDE to the MEI from each UO; stack is shown in

Table 4. No UO; stack's contribution to the MEI's ca]cu]ated ‘EDE exceeds the
EPA standard of 0.1 mrem/yr. The highest exposure from any UO; stack effluent
is from stack 296-U-4, which contributes a. calculated EDE of 0 00000371
mrem/yr to the MEI. The total calculated EDE from all stacks, 0.00000376
mrem/yr, is also below the 0.1 mrem/yr standard.

The hypothetical, unmitigated release from UO, is based on the effluent
bypassing the pollution control equipment, the HEPi filters. Because
radionuclide concentrations in the effluent streams are not determined before
the effluent reaches the filters, the increase in radionuclide emissions that
would result from bypassing the filters must be based on an evaluation of
filter efficiencies and the particulate removal process. A realistic increase
in particulate effluent caused by filter bypass for these stacks is judged to
be 3,000. In standby mode, the radionuclide emissions are all carried by
particulates, so the unmitigated EDE to the MEI would be the normal standby
operation EDE increased by the unmitigated release factor given above.

Stack 296-U-4 does not exhaust through any pollution control equipment.
Therefore, its unmitigated release is the same as its normal release; the
unmitigated release factor is 1.

The hypothetical, unmitigated EDE to the MEI from each UO, stack is also
shown in Table 4. No UO; stack's contribution to the MEI's cafcu]ated
EDE exceeds the EPA standard of 0.1 mrem/yr. The highest exposure from any
UO; stack effluent is from stack 296-U-2, which contributes a calculated EDE
of 0.0000896 mrem/yr to the MEI. The tota1 calculated EDE from all stacks,
0.000175 mrem/yr, is also below the 0.1 mrem/yr standard.
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Calculated Effective Dose Equivalents
from Uranium Trioxide Stacks to the Max1ma11y
- Exposed Individual.

‘ EDE from
Uo; Stack norr?ngjem:,/gg::dby reU]nemaistei gfaatcetdor . unr:;]tlggged
_ ‘ ; mrem/yr
296-U-2 . 2.99 E-08 3.0 E+03 8.96 E-05
296-U-4 3.71 E-06 1.0 E+00 3.71 E-06
296-U-13 2.71 E-08 3.0 E+03 - 8.14 E-05
Total 3.76 E-06 1.75 E-04

6.2 PUBLIC DOSE ASSESSMENT

6.2.1 Radiological Dose Assessment

During the standby mode (as well as during calcining), ligquid wastes are
not released directly to public waterways, but rather to onsite tanks and soil
columns. The actual migration of liquid wastes from these disposal sites
through the soil to public waterways is difficult to determine and, as a
result, so is the calculated EDE to the MEI.

The potential EDE from UO; to the MEI is determ1ned from the hypothetical
migration of all the rad1onuc]1des in the liquid waste streams directly to the
Columbia River. The hypothetical EDE to the MEI is shown in Table 5. No UO;
1iquid waste streams have calculated contributions to the MEI's EDE that
exceed the proposed Ecology drinking water standard of 4 mrem/yr. The total
calculated EDE from the UO; streams is 0.00337 mrem/yr.

6.2.2 Hazardous Substance Dose Assessment

Three chemicals are inventoried in amounts exceeding the reportable
quantity for spills in the various regulations. These chemicals are listed in
Table 3, as well as their inventoried and reportable quantities. Other
hazardous substances with inventories below the reportable quantities are also
shown in Table 3.
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Table 5. Calculated Effective Dose Equivalents from Uranium Trioxide
Liquid Discharges to the Maximally Exposed Individual.

Nuc] ide EDE from potential discharge--mrem/yr
Process condensate Plant wastewater Total
241am 7.23 E-06 - 3.33 E-03 3.33 E-03
2%y 1.15 E-07 2.90 E-05 2.91 E-05
24y 1.44 E-07 4.65 E-06 4.80 E-06
*H 7.14 E-08 1.10 E-06 1.18 E-06
~ Total 7.56 E-06 3.36 E-03 3.37 £-03

7.0 SUMMARY

~ The three UO; stacks require only per1od1c monitoring to verify continued
Tow radionuclide em1ss1ons during standby operations. In addition, no
specific radionuclides need to be continuously monitored. No monitoring of
nonradioactive hazardous air pollutants is required. :

Both U0, liquid waste streams require monitoring to verify continued
compliance with discharge permits and other state and federal regulations.
These monitoring programs must be. included in a FEMP. The FEMP should include
the monitoring required to support the reporting requirements of regqulated
chemicals that have a credible potential to be discharged in amounts that
exceed reportable quantities.
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.WHC—EP-‘-0440 ‘ . '_ © Y03 FEMP. Determination

| ; Attachment 1 |
DETERMINATION OF FACILITY EFFLUENT MONITORING PLAN REQUIREMENT

FACILITY _UO3 DISCHARGE POINT: _Main Buildings Stacks
o (296-U-2, -4, -13 )

- FACILITY INVENTORY AT RISK OFVRADIOACTIVE MATERIALS

Radionuclide Physical Quantities Quantities Projected
Chemical Released Dose
Form

1. See Tables 4.1 and 4.2

Total
~ FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
Regulated Quantity 1b Quantity Reportable % of
Material Released Quantity Reportable
- , 1b 1b Quantity
N : . )
Total None

Identification of Reference Material

[y
.

SAR for UO3 normal operation mode, SD-CP-SAR-002 Rev 1.
2. UO3 Plant Process Flowsheet, W. G. Jason and K. B. Topham
. PFD-U-020-00001, RHO, 1/19/84
3. Unit Dose Ca]culatlons for WHC Facility Monitoring Plans, K. Rhoads,
. Battelle PNL, 12/17/90.
~ 4. UO3 Gaseous EMP, SD-CP-EMP-003 Rev 0.

I[f the total projected dose from radionuclides exceeds 0.1 mrem EDE from any
one discharge point or if any one regulated material discharged from a
facility exceeds 100% of a reportable quantity or a permitted quantity, a FEMP
is required for that facility. Check the appropriate space below.

FEMP is required_ X__(based on non-radioactive FEMP not requ1red

nventorz—at -risk. See Attachment 2)

'EVALUATOR _ DATE 4-%-9/
MANAGER, ENVIRONMENTAL ‘ —BATE_ %77
FACILITY MANAGER V b %// S T\ (. T4 YA VA
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_ Attachment 2 .
‘DETERHINATION OF FACILITY EFFLUENT MONITORING PLAN REQUIREHENT
FACILITY _UO03 DISCHARGE POINT: _Plant Wastewater and

Process Condensate

FACILITY INVENTORY AT RISK. OF RADIOACTIVE MATERIALS

Radionuclide Physical Quantities Quant1t1es Projected
Chemical ' Released Dose
Form
1. - See Tables 5.1 and 5.3
Total
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
‘ . Quantity Reportable % of
%ﬁgﬂ;ﬁﬁfﬁ ' Qua?;1ty " Released Quantity Reportable
1b 1b ~quantity

1. See Table 5.2
2.

(o & o B0 -]

Identification of Reference Materia]

SAR for UO3 normal operation mode, SD-CP-SAR-002 Rev 1.

U03 Plant Process Flowsheet, W. G. Jason and K. B. Topham,
PFD-U-020-00001, RHO, 1/19/84

3. Unit Dose Ca]cu]at1ons for WHC Facility Mon1tor1ng Plans, K. Rhoads,
Battelle PNL, 12/17/90.

SARA chemica] inventory.

WHC Stream Specific Reports, WHC-EP-0342, Addendum 7 and 19.

U03 Liquid EMP, SD-CP-EMP-005 Rev 0.

N =
. .

If the total projected dose from radionuclides exceeds 0.1 mrem EDE from any
one discharge point or if any one regulated material discharged from a
facility exceeds 100% of a reportable quantity or a permitted quantity, a FEMP
is required for that facility. Check the appropriate space below.

FEMP is required X FEMP is not required

EVALURTOR e, 3 “ORTE  4/-9-7/
IMANAGER, ENVTRONMENTAL
FACILITY MANAGER

zOATE__¢.9-9/
s/efsf

A2-3
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FACILITY EFFLUENT MONITORING PLAN DETERMINATION
: FOR THE SURPLUS U PLANT '

1.0 INTRODUCTION

This evaluation describes the potential radioactive and hazardous
material source terms within the U Plant complex to determine the requirement
for a facility effluent monitoring plan (FEMP). The evaluation includes
discussion on both gaseous and liquid effluents that could be discharged under
routine or upset conditions. This evaluation is prepared in accordance with
A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans,
(Guide), Section IV-2, (WHC 1991).

2.0 FACILITY DESCRIPTION

This section briefly describes the surplus U Plant complex facilities
that are the responsibility of Hanford Restoration Operations (HRO). For this
evaluation, the U Plant complex under HRO custody includes the 221-U Canyon
Building, the 276-U Solvent Handling Facility, the 271-U office/service
building, and the 291-U Canyon Building Ventilation System.

2.1 PHYSICAL DESCRIPTION

The 221-U Canyon Building, built from 1944 to 1945, has 20 sections with
expansion joints between the sections (see Figure 1). Each of these sections,
numbered 1 through 20, is 40 ft long. The building is divided lengthwise into
the gallery side and process canyon side. These two sections are separated by
a wall that runs the length of the building. The wall thicknesses are
typically as follows: floor 6 ft, roof 3 to 4 ft, outside wall (process
wall) 5 ft, outside wall (gallery side) 3 ft, and dividing wall 5 to 9 ft.

The gallery side is 14 ft wide (inside dimension) and has four floors. From
bottom to top these are: the electrical gallery, the pipe gallery, and the
crane cabway, which has no ceiling and is open to the canyon deck side. These
galleries contain the electrical distribution centers, almost all cold piping,
instrumentation, and controls for cell processes. The process canyon side,

37 ft wide (inside dimension), contains process cells, the hot pipe trench,
and the air tunnel. '

The process cells in the 221-U Building are in the middle of the building
next to the galleries; the pipe trench and air tunnel are between the cells
and the outside wall. The 40 process cells, are arranged 2 per section in a
single row. These are separated from the pipe trench, air tunnel, and each
other by 7-ft-thick walls, and from the electrical and pipe galleries by
9-ft-thick walls. The operating.gallery is separated from the canyon deck
area by a 3-ft wall. Typical cells, 18 ft by 13 ft by 28 ft, are covered by
removable 6-ft-thick concrete cover blocks. Cell number 10 is 45 ft deep and
is used to collect cell drainage from the pipe trench and other cells via a
concrete-encased 24-in. tile sewer pipe underneath the cell floors; the pipe
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runs the entire length of the building. Cells, designed for remote operation
and maintenance, contain all hot process vessels and equipment. Lines
entering these cells are embedded in the cell walls and terminate on the
inside of the cell wall with remote connectors. All intra-cell piping had
remotely removable pipe jumpers. Cell equipment and vessels were remotely
removable. The hot trench, which runs parallel to the cells from section 3
through 20, is 8 ft wide and 10 ft deep (from the top of the blocks) and is
covered by 2-ft-thick removable concrete cover blocks. This trench contains
most intra-cell process and waste transfer piping. The air tunnel, located
directly beneath the pipe trench and separated from it and the cells by
7-ft-thick walls, is 10.6 ft high by 10.5 ft wide. The tunnel runs from
section 3 through 20 and provides exhaust ventilation for the cells and pipe
trench via the exhaust fan ventilation system at the 291-U Canyon Building
Ventilation System.

In 221-U, the top of the cells and pipe trench cover blocks, which are

. % level with the floor of the operating gallery, form the canyon deck. From the

canyon deck to the ceiling, is 40 ft of open space. This space provides
access to the cells for remote maintenance work performed by the 75-ton

~ overhead traveling bridge crane. The crane spans the width and travels the

" length of the canyon. The crane cab, suspended from the bridge, travels in

" the crane cabway, protected from the canyon by a 5-ft-thick concrete wall.
Personnel egress from the building under emergency conditions was by concrete
enclosed stairways on both sides of the building (odd numbered sections for
canyon side and even number section for the gallery side). The gallery side
of the canyon structure abuts and is joined with the 271-U office/service
building.

The 276-U Solvent Handling Facility, is an uncovered, reinforced concrete
basin containing three tanks and a Targe amount of piping. The 54 ft by 66 ft
basin is adjacent to the southwest wall of the 221-U Building. 1Its side walls
extend from about 5 ft below grade to 3 ft above grade. Two of the tanks,
with capacities of 29,000 and 6,000 gal, are made of carbon steel. The other
is a 2,500-gal-capacity stainless steel tank.

The 271-U Office/Service Building, also built from 1944 to 1945, is a
four-story structure(160 ft by 48 ft) and includes a basement that is
physically attached to the electrical gallery side of the 221-U Canyon
Building (see Figure 2). Access to the outside is provided at sections 11 and
13 on the first floor; access to the 221-U galleries is through the double
doors at sections 11 and.13 on the first and second floors.

The 291-U-Stack is 14 ft in diameter at the base and 200 ft high (see
Figure 3). The foundation measures 23 ft across and 7 ft thick at its
greatest points. The associated sand filter, built partially below grade, is
a silicon-coated, urethane foam, concrete roof slab. The vessel vent pit is a
below-grade, reinforced concrete pit, 19 ft by 15 ft by 22 ft deep, with
2-ft-thick walls and floor, and closed by 2-ft-thick ground-level blocks.

This pit conta1ns the two above -ground exhaust fans and motors that provide
20,000 ft3 /min each of ventilation for the 221-U Canyon Bu11d1ng up the
exhaust stack.
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221-U Canyon Building.

- Figure L.
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Figure 2. 271-U Office Building.
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Figure 3. 291-U Canyon Building Ventilation System.
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2.2 PROCESS DESCRIPTION

The 221-U reinforced concrete canyon building was originally constructed
as an integral part of the U Plant fuel separations facility, but was never
used for that purpose. From 1950 through 1952, U-Plant was extensively
modified for the uranium metal recovery program. Modifications included
installing new process equipment in the affected cells in the canyon building.
From 1952 to 1958 the 221-U Canyon Building was used to recover uranium from
high-level waste underground storage tanks (UST) containing liquid waste from
the bismuth phosphate process (B&T) fuel separation plants. Solvent
extraction with tributyl phosphate separated and decontaminated uranium from
the-USTs waste. The recovered uranium nitrate hexahydrate was then sent to
224-U for further processing.

.The 276-U Solvent Handling Facility was built for’tr1buty1 phosphate and
diluent storage, and for makeup and treatment of the organic so]ut1ons used in
the 221-U Building.

The 271-U office/service building is a four-story building originally
intended as a support facility for 221-U operations. The first and second
floors contain offices and storage spaces. The third floor contained chemical
makeup facilities and a plutonium storage area, but was never used to store
plutonium. From 1975 to 1985, this floor was used as a storage area for
archived contaminated sediments to support low-level waste management. The
basement contains.compressors, ventilation supply equipment, offices, and
shops.

The- operating 291-U Canyon Building Ventilation System is made up of an
exhaust fan control house (291-U), stack (291-U-1), sand filter, and vessel
vent pit. In addition, the ventilation system includes several hundred feet
of underground concrete air tunnels connecting to 221-U, some smaller blower
pits, and filter pits. This facility originally provided exhaust ventilation
for the 221-U Canyon Building.

3.0 STATUS OF OPERATION

The U Plant complex is retired from service and declared surplus. No
operations or processes have been conducted at the facility since it was shut
down in 1958. Since shutdown, the 221-U canyon area has been used to store
contaminated, deactivated equipment from other processing plants and most of
the original equipment that was installed for the uranium metal recovery
program. Support facilities (change room, showers, and lavatories) are not
used except the change room, which is used by surveillance personnel
conducting weekly canyon visual inspections, monthly fire extinguisher
inspections, and periodic maintenance of stored equipment. The process system
is physically incapable of operating because transfer lines have been
disconnected, equipment was removed, etc. The few systems that remain in
operation include: sanitary water, sanitary sewer, electrical, lighting, and



WHC-EP-0440 Rev. 0

the canyon and cell exhaust system (291-U- 1 Stack) LAt present liquid levels
are verified only in Tank 5-6, Sump 5-R, and the sumps in the electrical
gallery. The fac111ty exh1b1ts a dose rate ‘and radioactive surface-
contamination in the canyon.

The 276-U Solvent Handling Facility is not'occhpied_and the three tanks

- are empty. Only the electrical and chemical sewer systems are operational.

The 271-U Office/Service Building is no longer occubied by personnel on a
continuous basis. Operational systems include a supply fan, bathroom
facilities, and a sink in the basement of the building.

The 291-U Canyon Building Ventilation System provides exhaust ventilation
for the 221-U Canyon Building. It continues to serve its original purpose and
is planned to remain in operation until the 221-U Building is fully
decommissioned.

..~ Routine surveillance and required maintenance are conducted on the
U Plant Complex and will be continued until final decomm1ss1on1ng is
accomplished.

4.0 SOURCE TERM

No process materials or wastes are being generated at U Plant. However,
as a result of past operations, radioactive waste and other hazardous
materials do exist and are identified below. This 1listing identifies wastes
and materials that may have a potential for entering an effluent stream.

4.1 RADIOACTIVE MATERIALS

The following are radioactive materials or wastes that have been
identified or are potentially present in the facility.

. ASBESTO0S--Radioactive contaminated asbestos, an original facility
bui]ding material used for insulation, is potentially present.

. LEAD--Radioactive contaminated lead, an original facility building
material used for shielding, is potentially present.

. ROOM WASTE--A minimal amount of radioactive "room" wastes, limited
to SWPs, swipes, and other materials used during routine

~ surveillance and maintenance activities, is routinely collected at
exit points of radiation areas and disposed of properly.
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s - SURFACE CONTAMINATION——F1xed and loose surface contam1nati6n is
: present in the canyon and, to a minor extent, external to the canyon
in other defined areas.

. 'LIQUID WASTE--Radioactive 11qu1d‘waste may exist in the waste tanks
in Tank 5-6, Sump 5-R, and in various 1s01ated sumps in the
electrical ga]]ery of 221-U. _

4.2 NONRADIOACTIVE HAZARDOUS MATERIAL

Presently, no identified regulated materials or waste [i.e., Resource
Conservation and Recovery Act of 1976 (RCRA) (EPA-), Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
Superfund Amendments and Reauthorization Act of 1986 (SARA)] are stored in the
facility. The following materials are still in use as originally designed.

e ASBESTOS--Asbestos, an original facility building material used for
' insulation, is potentially present.

J LEAD--Lead, an original building material used for shielding, is
potentially present.

. POLYCHLORINATED BIPHENYLS--There is a potential for the presence of
polychlorinated biphenyls (PCB), an original facility building
material contained in light ballasts in florescent Tight fixtures
and transformers, is potentially present.

. MISCELLANEOUS USED PRODUCTS--Several containers of used products

: (i.e., lubricants and household and industrial cleaning agents)
packaged in original containers have been discovered. When
discovered, these materials are collected and either released for
beneficial use or reuse or shipped for disposal.

5.0 POTENTIAL UPSET-OPERATING CONDITIONS

The materials list presented in Section 3.0 was reviewed to determine if
a potential exists for any of the available radioactive and nonradioactive
hazardous materials or wastes to enter an effluent stream under either routine
conditions or identified credible upset conditions.

5.1 ROUTINE CONDITIONS

Routine operating activities with respect to a deactivated facility are
minimal. Radioactive and hazardous materials or wastes, except the small
amount of "room" wastes identified in Section 3.1, are not generated at the
facility. As noted before, only the sanitary water, sanitary sewer,
electrical, 11ght1ng, chem1ra1 sewer (276-U only), and the ~canyon and cell
exhaust system (291 -1 Stack) are operating.
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' Only three of the active systems may result in-an effluent stream to the
environment: The sanitary sewer system, the chemical sewer (276-U), and the
291-U-1 Exhaust Stack. Several sanitary sewer lines for a few
nonradiological, nonhazardous sources in U Plant intersect with other building
lines before entering a septic tank and associated tile fields. Although not
tested for the presence of radiological or hazardous constituents, it is
assumed that because no known radioactive or nonradioactive hazardous
materials are in proximity of the sanitary sewer lines these materials would
not be present in the lines during routine activities (i.e., no source terms
identified). The 276-U chemical sewer system has not been used for a number
of years. No source terms have been identified that could enter the chemical
sewer system. The 291-U-1 Exhaust Stack, a radiological effluent discharge
point, operates continuously. The exhaust system provides a slight negative
pressure on the facility and discharges filtered air to the environment. The
sampling and monitoring system on the stack consists of a record sampler and a
beta-gamma continuous air monitor (CAM) unit. No past recordable releases:
(based on the CAM Hi Radiation Alarm at 2000 c/m) are documented during
routine activities. . The U Plant complex has no nonrad1o]og1ca1 gaseous
effluent discharge po1nts

5.2 UPSET CONDITIONS

Upset operating conditions in a deactivated facility can be difficult to
jdentify. The Guide (WHC 1991) defines an upset condition as "Any one
condition that is outside the normal process operating parameters, or an
unusual plant operating condition where one confinement/containment barrier or
engineered control has failed." Section IV-2-1 of the Guide (WHC 1991) also
states that "Facility building materials... should not be included unless
there is a .significant potential for release during an upset condition." The
radioactive and nonradicactive hazardous materials identified in Section 3.0
were reviewed against the potential of being released to an effluent 'stream as
a result of an upset condition. If no credible upset condition could be '
identified, further discussion was considered unwarranted.

5.2.1 Radioactive Materials

The radioactive materials that have the potential of being released to an
effluent stream during an upset condition are discussed below. _

5.2.1.1 Asbestos. No occurrence has been recorded in which asbestos-
containing materials. were released in radioactive contaminated areas in
quantities that could produce a "...significant potential for release..." to
an effluent stream, i.e., the 291-U Exhaust Stack. The potentially
radioactively contaminated asbestos that exists in the canyon is inaccessible
to both personnel and operational equipment that could possibly disturb
asbestos surfaces. The probability of any asbestos insulating material
becoming dislodged from sufficiently large areas during any single incident,
and releasing enough fibers (not settling on the surrounding equipment, walls,
and floors) to enter the exhaust flow stream is considered Tow.
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5.2.1.2 Lead. No credible upset condition can be identified that would
result in the migration (by any pathway) of in-place radiocactively
contaminated lead shielding to an effluent stream. It is considered highly
improbable for any of the radioactively contaminated lead that potentially
exists in the canyon to enter a gaseous or liquid effluent stream.

5.2.1.3 Room Waste. No past contamination migration from the designated
radiation area collection points to the environment has been recorded. All
personnel that enter contaminated areas have been trained and must survey when
exiting the area. During an emergency exit, however, (i.e., fire, etc.,
blocking main exit route with surveillance equipment) personnel wearing
potentially contaminated clothing may leave through an unmonitored egress
point and then obtain monitoring assistance. However, an emergency exit has
not been recorded during HRO management. Therefore, the probability for
radioactively contaminated room waste to migrate from a collection point is
considered low. Any contamination discovered in a nonradiologically
identified area, resulting from the above upset condition, would be cleaned up
and disposed of appropriately.

5.2.1.4 Surface Contamination. No occurrence has been recorded in which the
fixed or loose surface contamination present in the canyon or elsewhere has

~migrated to the exhaust flow stream. The majority of contamination exists in "

areas that are inaccessible to both personnel and operational equipment, which *
could possibly disturb contaminated surfaces. The probability of any '
radioactive material becoming dislodged from sufficiently large areas' during
any single incident and releasing to the exhaust flow stream is considered
very low. '

5.2.1.5 Liquid Waste. No occurrence has been recorded in which Tiquid wastes
have migrated from the vessels in which they are contained. The Tiquid levels -
are routinely monitored. There is no pathway in which the tanks can be
relieved of their contents other than by breach, because all transfer systems
and components have been physically disabled. It is considered highly
improbable for any liquid waste to enter an effluent stream. Even though the
vessels containing the wastes are several decades old, the vessels are not
exposed to the effects of weathering and there is no evidence of metal
corrosion or fatigue. In the unlikely event that a vessel does fail (failure
of first containment), the contents of the vessel can be more than adequately
contained by the concrete cell surrounding the vessel, as originally designed.
Discussion on cell failure (second containment) is beyond the scope of the
definition of upset condition.

5.2.2 Nonradioactive Hazardous Material

The nonradioactive hazardous material that have the potential of being
released to an effluent stream during an upset condition are discussed below.

5.2.2.1 Asbestos. No occurrence has been recorded in which asbestos-
containing materials were released in quantities that could produce a
"...significant potential for release..." to an effluent stream (i.e., the
291-U Exhaust Stack). Because only routine surveillance and minimal
maintenance occurs at the:retired facility, the probability of personnel or
operational equipment inadvertently dislodging asbestos-containing insulation

10
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~ from sufficiently large, areas during any s1ng1e incident, and releasing enough

fibers (not settling on the surrounding equipment, wa]]s, and floors) to enter

. the exhaust flow stream is cons1dered low.

5.2.2.2 Lead. No credible upset condition can be identified that would
result in the migration (by any pathway) of in-place lead shielding to an
effluent stream. The lead, if any, would exist in areas not frequented by
personnel and it is cons1dered highly 1mprobab1e for any Tead to enter a
gaseous or liquid effluent stream.

5.2.2.3 PCBs. No occurrence has been recorded in which PCB-containing 1ight
ballasts or electrical transformers have leaked or spilled in quantities that
could produce a "...significant potential for release..." to an effluent
stream i.e., the sanitary sewer system. The areas containing the florescent
1ight fixtures have floor drains that are filled with grout, making the
sanitary sewer lines inaccessible for transport. Any break of a ballast in
which contents have leaked or spilled would be located during routine
surveillance, identified as potentially containing PCBs, cleaned up, and
disposed of appropriately. No credible avenue for migration (by any pathway)
to an effluent stream can be 1dent1f1ed

5.2.2.5 H1sce11aneous Used Products. No occurrence has been recorded in

. which containers of used products (i.e., lubricants, and household and

industrial cleaning agents) have leaked or spilled in quantities that could
produce a "...significant potential for release...”" to an effluent stream
(i.e., the sanitary sewer system). The area containing the containers does
not have floor drains, making the sanitary sewer lines inaccessible for
transport. Any leak or spill of the largest container would be approximately
less than a gallon in volume and would be Tocated during routine. surveillance,
promptly cleaned up, and disposed of appropriately. No credible avenue for
migration (by any pathway) to an effluent stream can be identified. The
containers are in the process of being characterized and eliminated either by
releasing them for beneficial use or reuse or shipping them for disposal.

5.3 EFFLUENT POINT OF DISCHARGE DESCRIPTION

If a material were identified (see Section 4.0) as having even a remote
chance of being a source term and having a chance of entering an effluent
stream, further evaluation would be noted below for the probability and
consequence of a release to the environment. No source points for routine
activities that released radiological or nonradiological hazardous materials
above regulatory values were identified. Therefore, only upset conditions

with a potential for releasing radiological or nonrad1o1og1ca] hazardous
- materials are 1dent1f1ed below.

5.3.1 Gaseous Effluent Streams

The following points of d1scharge were rev1ewed [Gu1de Section 5.0
(WHC 1991)]. The following paragraphs either identify the discharge points as
inactive or describe their potential as sources of release to the environment.

11
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5.3.1.1 Supply Intakes: A supply fan is operational:at the 271-U Building.
The flow is through a filter system into the 271-U Building then to the 221-U-
galleries, and finally through to the canyon side. Exhaust is provided by
means of the main stack describe in Section 5.1.2.

5.3,1.2 Main Stack. In the event of asbestos fiber (radioactive or
nonradioactive) migration into the exhaust stream, it can be considered highly
improbable for any asbestos fibers to pass through the sand filter (which has
an efficiency of 99.997%), resulting in a release to the environment.

(Failure of a decontamination factor at the same time asbestos dislodged is
not credible.)

In the event of radiological surface contamination migration into the
exhaust system, it can be considered highly improbable for any contamination
to pass through the sand filter (which has an efficiency of 99.997%),

~ resulting in a release to the environment. (Failure of a decontamination
factor at the same time contamination is dislodged is not credible.) No past

- recordable releases (based on the CAM Hi Radiation Alarm at 2000 c/min) are

- documented. (NOTE: Sampling provided by Health Physics has not indicated any

- radioactive materials, either within the facility itself or through the

exhaust system even when the stack has been temporarily shut down.)

5.3.1.3 Vehti]ation; The building vents are an inactive system. The
building exhausts, building ventilation, and HVAC exhaust are covered in the
Main Stack description.

5.3.1.4- Unmonitored Ingress/Egress Points. In the unlikely event that: an
emergency exit (i.e., blockage of a main exit route and inability to properly
discard potentially contaminated protective clothing or use survey equipment)
is required by surveillance personnel, any radiological contamination
migration from a designated area would be localized, promptly identified,
cleaned up, and disposed of appropriately. Any quantity released to the
environment would be considered highly insignificant.

5.3.1.5 Other Filtered or Unfiltered Stream. No other filtered or unfiltered
stream to the environment has been identified.
5.3.2 Liquid Effluent Streams
The following points of discharge were reviewed [Guide, Section 5.0
(WHC 1991)]. The following paragraphs either identify the discharge points as

inactive or describe their potential sources of release to the environment.

5.3.2.1 Storm Drain/Facility Grounds Runoff. The storm drain facility
grounds runoff is an inactive system.

5.3.2.2 Sanitary Sewer. As indicated in Section 4.0, no source term that
could enter the effluent stream has been identified.

5.3.2.3 Chemical Sewer (276-U). As indicated in Section 4.0, no source term
that could enter the effluent stream has been identified.

5.3.2.4 Cooling Water (276-U). The cooling water system is inactive.

12
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5.3.2.5 Other Streams. The liquid radioactive streams, steam condensate
streams, and process condensate streams are inactive systems. No other

"filtered or unfiltered streams to the environment have been identified.

6.0 SUMMARY

The U Plant Complex potential radiological airborne effluent is routinely
sampled and the results are reported in WHC-EP-0141-2 (WHC 1990). The
monitored airborne effluent, Exhaust Stack 291-U-1 is considered a "major"
stack, or "significantly contributing to the total activity discharged from
the 200 Areas." However, the stack is reported as having a radionuclide
concentration (uCi/mL) below the lower limit of detection for 37:%40py
(a ratio to administrative contrgl value [ACV] of 0.13) and “1am. The
radionuclide concentrations for ’Cs and ****°Sr did not exceed the ACV. No
potential radiological liquids effluents are identified for the buildings. It
was established earlier that, for most cases, no upset conditions were
identified in which radiological materials or wastes could enter an effluent
stream and be released to the environment. The few upset conditions that
appear credible have a low probability of occurrence. It is also concluded
that '-no significant radiological increases to the environment would result
during the occurrence of any of the.identified upset conditions.

No potential nonradiological hazardous effluents (airborne or liquid)
have been identified or reported in WHC-EP-0141-2 (WHC 1990) for the U Plant
Complex. It was established earlier, that for most cases, no upset conditions
were identified in which nonradiological hazardous materials or wastes could
enter an effluent stream and be released to the environment. The few upset
conditions that appear credible have a low probability of occurrence. It is
also concluded that no significant hazardous increases to the environment
would result during the occurrence of any of the identified upset conditions.

Two conclusions can be drawn from the evaluation detailed in Section 3.0
through 5.0, the reported effluent data summarized above, and the initial
results in the annual environmental summary report, namely: "the
calculated 50-yr effective dose equivalent for the hypothetically maximally
exposed individual from all Hanford Site airborne and liquid effluents was -
0.05 mrem in 1989." First, that the total projected dose from radionuclides
does not exceed 0.1 mrem EDE from the U Plant complex discharge point; second,
regulated materials are discharged from the U Plant that exceed 100% of a
reportable quantity or a permitted quantity. Therefore, a FEMP is not
required for the Surplus U Plant Complex (see Attachment).
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DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

Facility: Surplus U Plant Discharge Point: 291-U Exhaust Stack
» . . : . Quantity - .
Radionuclide Physic1l£g:ef1ca1 %gz:?;i{ ?zé??;ﬁg PTOJ?;:E:)DOSE
1. 8.%0%p Solid 7.0 E-05-  2.17 E-13 <0.1 mrem
2. ®cr Solid - 7.4 E-04  2.30 E-12 <0.1 mrem
3. 2.0 Solid - 8.5 E-07  <2.64 E-15 <0.1 mrem
4. *'Am | Solid <7.0 E-07  <2.19 E-15 <0.1 mrem
Total c <0.1 mrem

FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS

Regu]aﬁed ~ Quantity. Quantity Raﬂg:t?g}e % of Rgportab]e
" material (1bs) released (1bs) Quantity/Year .
1. None identified |
2
3.
4

Identification of Reference Material
WHC-EP-0141-2

If the total projected dose from radionuclides exceeds 0.1 mrem ede
from any one discharge point or if any one regulated material discharged
from a facility exceeds 100% of a reportable quantity or a permitted
quantity, a FEMP is required for that facility. Check the appropriate space
below.

FEMP is required FEMP is not required _X_

SALUATR

EVALUATOR X -~ DATE__/-24-9)
mé‘éna' gﬂﬁ' . Z-15-9
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PLUTONIUM FINISHING PLANT
FACILITY EFFLUENT HONITORING PLAN DETERMINATION

1.0 INTRODUCTION

This report presents material required- for the facility effluent
monitoring plan (FEMP) for the Plutonium Finishing Plant (PFP). Information
discussed in A Guide for Preparing Hanford Site Facility Effluent Monitoring
Plans (WHC 1991a) is included in this document. This includes the following:

Introductory material

Definitions of terms’ that may be used in the guidance material,
regulations, standards, or references from which facility
description or effluent information is obtained

Information on regulations and standards applicable to effluent
releases and monitoring

Information that was prepared for the FEMP determination form for
the PFP.

The FEMP determination form document for the PFP contained facility
descriptions, process descriptions, identification and characterization of
potential source terms, description of effluent paths, and determination of
FEMP requirements for the following:

216-Z-20 Crib, 216-Z-21 Seepage Basin System
East and West Tile Fields

French drains

241-Z Treatment Tanks and Facility

234-57 Bui]dind

291-Z-lyMain Stack

241-7 Building Stack

~ 2736-1B Building Stack

2736-7 Building Stack
231-Z Building Stacks

1-1
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e 232-7 Building Stack

e 2734-7Z1 Building heating, Venti1ation, and air conditioning (HVAC).
Exhaust.

The information from the form document has been expanded and made more
complete in some areas.

1-2
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2.0 FACILITY DESCRIPTION

The PFP Complex inc]udes a number .of operations involved in the recovery
and chemical conversion of plutonium. The PFP Complex is located in the
200 West Area of the Hanford Site. The complex consists of one primary

‘processing facility and several ancillary buildings (Figure 2-1).

2.1 PFP BUILDINGS

The PFP process and support bui]dings.inc1ude 234-57, 236-7, 231-Z,
232-1, 241-7, 242-1, 270-1, 291-1, 2736-1, 2736-7A, and 2736-ZB. Some
processes w1th1n the PFP bu11d1ngs are no longer operated For clarity,
therefore, the status of each of the process support buildings and their
functions are described using the following terms.

"« Active - An active process is currently operating or is scheduled
for future operation.

o Standby - A standby process is not currently operating but is
operable with appropr1ate repairs/upgrades. .Future operations are
not scheduled. :

o Layaway - A layaway process is not operable without major
: repairs/upgrades. No operations are planned. This category is
scheduled for closure as well as decontamination and
decommissioning.

e Future - A future building, process, and/or enhancement that is
planned for construction and operation.

2.1.1 The 234-5Z Building (active)

The 234-5Z Building, also referred to as PFP or the 234-5 Building, is
approximately 180 ft wide by 500 ft long. The 234-5Z Building extends from
9.5 ft below grade to 46.8 ft above grade. Floor levels are designated as the
basement, first floor, duct level, second floor, and roof level. Noncom-
bustible construction materials are used. The frame is structural steel with
an outer sheathing of aluminum panels over rock wool insulation and 16-gauge
sheet steel. The first floor is a concrete slab, the duct level is sheet
metal roof decking, and the second floor is a concrete slab. The roof is
insulated metal decking. Interior walls are reinforced concrete and steel or
metal studs, metal lath, and plaster. The vault and process area doors are
constructed of steel with combination safe-type locks.

The 234-5Z Building basement consists mostly of pipe tunnels carrying
drain piping to exterior manholes. The first floor houses the two plutonium
processing lines [Remote Mechanical A (RMA) and Remote Mechanical C (RMC)] and
their control rooms; scrap stabilization gloveboxes; plutonium storage vaults;

.the plutonium nitrate feed load-in/load-out (LI/LO), blending, and storage

facilities; the engineering laboratory (EL), also referred to as the
analytical laboratory, and development laboratory (DL) areas; the instrument
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Figure 2-1. Plutonium Finishing Plant Complex.
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maintenance shops; the building maintenance shops; locker rooms with change
facilities and restrooms; and office space. The duct level contains most of
the service piping, ventilation ducts, and some ventilation filter boxes. The
lunchroom, conference room, materials storage room, chemical feed preparation
and aqueous make-up rooms, locker rooms with change facilities and restrooms,
and offices are on the second floor. Also located on .the second floor are
exhaust-air ductwork, including ventilation filter boxes and filter rooms, and
the fan room. The fan room, located on the northwestern corner of the second
floor, houses the ventilation supply fans, the steam inlet and distribution
system, air dryers, the distilled water still, air chilling units, and the
Power Control Room. Building air is exhausted through the 291-Z-1 Stack.

2.1.2 The 236-Z Building (active)

The 236-Z Building is located south of the southeastern corner of the

- 234-5Z Building and connected to it by the 242-Z Building. The

236-7 Building, built as the CAC-880 Project, houses the Plutonium Reclamation
Facility (PRF). It is also referred to as 880, PRF, Plutonium Nitrate
Production Facility, or 236. Building air is exhausted through the

'291-Z-1 Stack. : '

. The building is a four-story structure, topped by a two-story penthouse.
It is about 79 ft wide by 71 ft long. Its outstanding internal structural
feature is a single process equipment cell that is 32 ft wide by 52 ft long,
extending up through the third floor. .

The building is constructed of reinforced concrete, except for the roof
and the fourth floor ceiling. The roof is of open-web steel joist framing, .
steel decking, rigid insulation, and graveled built-up roofing. A portion of
the southern building wall is also the south wall of the process cell and -
includes an opening in the reinforced concrete wall for moving large
equipment. This opening is filled by a door and surrounding block wall. The
concrete block wall has been steel plated and reinforced to withstand seismic
effects.

Maintenance shop facilities are located on the service (east) side of the
building on the ground floor. The second floor of the service side is used
for a maintenance glovebox and ventilation exhaust filters. Building service
equipment and electrical switch gear are on the third floor of the service
area. The fourth floor is used for chemical preparation, miscellaneous
treatment (MT), operating control room, slag and crucible (S&C), dissolver
equipment, and a column room in which vertical sections of two liquid-liquid
extraction columns penetrating the room from above and below are housed in a
glovebox. The first through the fourth floors are serviced by a service
elevator located within the east side of the building.

The process cell has a 2-ft-thick concrete wall between the cell and
access hoods. These access hoods are stainless steel paneled hoods containing
glass viewing windows and Hypalon* hood gloves. The hoods are on both sides

*Hypalon is a trademark of E.I. du Pont de Nemours and Company.
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of the cell on the first two floors. The hoods contain process piping, pumps,
valves, flowmeters, and other equipment that frequently requires maintenance.

The cell floor is covered with a stainless steel liner extending 18 in.
up the side wall. The remaining cell wall and ceiling surfaces are covered
with chemical-resistant coatings. Water-filled viewing windows on the third
floor have adjacent remote control stations for the cell crane.

A remotely operated overhead crane in the process cell can be used to
remove or replace process equipment. Process equipment is fabricated as part
of an assembly. The assembly contains supporting dunnage, safety bars, and
tapered plugs. The plugs fit into the 2-ft-thick concrete .wall; the safety
bars prevent accidental moving of the tanks. All piping (process, electrical,
and instrument) is routed through the plugs. Disconnecting all necessary
fittings in the gloved hoods permits equipment removal. Equipment can be
moved by the crane to a special maintenance station at the north end of the
-process cell. This maintenance area is shielded from the rest of the cell by
a 10-in. concrete wall. The maintenance station is equipped with a
lead-covered stainless steel hood panel and leaded glass windows.

2.1.3 The 231-Z Building (standby)

The 231-Z Building is two stories constructed of reinforced concrete and
concrete block. The second floor is one large open bay with floor area of
approximately 23,500 ft° used for piping, ventilation ducts, filter cages,
miscellaneous storage, and supporting facilities (vacuum pumps, hydraulic
equipment, etc.) for quipment on the first floor. The first floor area is
approximately 27,000 ft°, of which § 300 ft are used for building service
mach1nery The rema1n1ng 21,700 ft are laboratory area. In addition to. the
main structure, there is a 3,000-ft? concrete block office extension. The
office bu11d1ng is attached to the laboratory structure and isolated by air
locks. The office building has refrigerated air conditioning completely.
separated from the laboratory ventilation system. Building air is exhausted
through the 296-Z-10 and 296-Z-11 Stacks.

2.1.4 The 232-Z Building (layaway)

The 232-Z Building houses the layaway Contaminated Waste Recovery
Process. It was commonly called the incinerator. It was constructed by
Project CGC-013, Plutonium Recovery from Contaminated Material. The
Contaminated Waste Recovery Process was partially decontaminated and
decommissioned in 1984. .

The 232-Z Building is located about 200 ft south of the main portion of
the 234-57 Building and is about 100 ft west of the 291-Z-1 Stack. It is
oriented with its major axis on a north-south line.

The 232-Z Building is of concrete block construction. It is approx-
imately 37 ft wide by 57 ft lTong. It is divided into areas for process,
storage, changeroom, chemical preparation, ventilation, and electrical
ejuipment. Except for ventilation supply and exhaust filtration, it uses
services from the 234-5Z7 and 291-Z Buildings.
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The building is a single story over the process and storage areas and two
stories over the service areas at the north end. The respective roofs are
about 15 ft and 19 ft above grade. These roofs consist of concrete over metal
decking, with an insulation and built-up asphalt-gravel covering.  The roofs
are sloped slightly to the south to provide dra1nage Building air is
exhausted through the 296 Z 14 Stack.

2.1.5 The 241-Z Building (active)

The 241-Z Building is designated as the Waste Treatment Facility. It is
commonly called the 241-Z Sumps and in the past was called the 216-Z Large
Waste Sump Tanks. It is a buried structure with a sheet-metal enclosure over
the top, which houses a hoist for removing cell covers. It consists of five
separate enclosures or ventilated cells, each containing a 20,000-L tank used
to accumulate the liquid wastes generated in the PFP before transfer to the
tank farms. Built of reinforced concrete, it is approximately 20 ft wide,

92 ft long, and 22 ft deep. It is located approximately 330 ft south of the
234-57 Building. ' , ' ~

At the southwest corner of the 241-Z Vault Deck is the equipment for the
241-7 vessel vent and vault ventilation system. The 24-ft-high 296-7-3 Stack
~and its associated fans, filters, and controls are located on a 14-ft by
18-ft concrete pad. Building air is exhausted through the 296-7Z-3 Stack.

2.1.6 The 242-Z Building (1ayaway)

The 242-Z Building houses portions of the Waste Treatment and Americium
Facility, which are in layaway and planned for future decontamination and
decommissioning. Built primarily by Project CGC-912, it is usually referred
to as 912 or WT. : '

The 242-7 Building structure is between the southeastern corner of the
234-5Z Building and the 236-Z Building. A corridor connecting the 234-51,
242-7, and 236-Z Buildings runs along its east side. At its west end is an
entrance enclosure for outside entry into both the 242-7 Building and the

_EL area in the 234-5Z Building.

The building is approximately 40 ft wide, 26 ft long, and 23 ft high.
The south portion, approximately 40 ft wide by 10 ft long, is the tank room
(tank cell). This room extends the full inside building height. The north
portion, designated the control room, has a mezzanine over its west half for
chemical addition tanks. .

The south wall of the 242-Z Building is of reinforced concrete. The
remainder of the building has a structural steel frame covered externally with
insulating material wall pane]s and internally with metal lath and plaster.

The slightly peaked roof is constructed of metal decking covered by insulation
and bu11t up asphalt and gravel. : .

The tank room in the 242-Z Building houses large prdcess vesse]s, which
are piped to the process g]oveboxes of the control room. .The 242-7 Building
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shares the main ventilation system with the 234-57 and 236-Z Buildings and is
equipped with the other PFP utilities and services. Therefore, building air
is exhausted through the 291-Z-1 Stack.

2.1.7 The 270-Z Building (active)

The .270-Z Building, also known as the PFP Operations Support Building, is
a wood-frame structure with sheet-rock inner walls. This building houses
Plant Management, Engineering, and Nuclear Facility Safety Personnel.

2:1.8 The 291-Z Building (active)

The 291-Z Building (known as the Exhaust Fan House, Exhaust Air Stack
Building, and Compressor and Fan House) is a reinforced concrete structure
located approximately 53 ft south of the central part of the 234-5Z Building.
© Of irregular shape, it is approximately 74 ft wide by 143 ft long. It is
approximately 23 ft high, with only 4 ft above grade. This building houses

the exhaust fans, the mechanical service equipment, and the substation.

“Auxiliary to the 291-Z Building is the 200-ft-high 291-Z-1 Stack.
Constructed of reinforced concrete, its center is 63 ft from the near end of
the 291-Z Building and 230 ft from the south wall of the 234-5Z7 Building.

.2.1.9 The 2736-Z Building. (active)

The 2736-Z Building is the primary PFP Plutonium Storage Facility (PSF).
Building 2736-Z is approximately 65 ft long by 56 ft wide. The building
consists of four rooms for the storage of special nuclear material (SNM)
divided by a corridor running the width of the building. The building
has 14-in.-thick reinforced concrete walls, supported by cast-in-place
concrete columns. The roof is a cast-in-place 6.5-in.-thick concrete slab.
The 2736-ZA Building provides ventilation for the 2736-Z Building. Air from
the 2736-Z Building is exhausted through the 296-Z-6 Stack Tocated on the roof
of the 2736-ZA Building.

Each storage room is approximately 28 ft by 28 ft. Rooms 1, 3, and 4
contain storage cubicles; Room 2 has steel shelves and open-floor storage.

Room 1 cubicles are constructed of precast 8-in-thick concrete panels.
Each cubicle is approximately 8 ft tall and has a cross-sectional area 1 ft by
2 ft.. There are 68 of these cubicles; 66 have pedestal storage rings for
fixed array storage and 2 have shelves so that storage container locations are
not fixed. Descriptions of the cubicles follow.

e The fixed array cubicles have a maximum of 45 storage rings per
cubicle (9 for each of 5 pedestals). Each pedestal is 10 in. from
the pedestal above or below and is 6 in. from the nearest pedestal
to the side. '
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o The two shelved storage cubicles have 15 shelves each and have
2 interlocking doors made of 8-in.-thick precast concrete.

The doors of each cubicle are flush with the top of the cubicles and have
a 0.5-in. gap from the bottom of the doors to the floor. A ventilation duct,
attached to the top of each cubicle, provides a continuous airflow down
through each cubicle. Thermocouples located in the top of each cubicle permit
air temperature monitoring.

Room 2 contains shelved storage space for 700 items of SNM. Each cubicle
measures 9 in. by 9 in. by approximately 12 in. deep. Containers are main-
tained on the shelf by means of a can restraining chain on the front (to load
and unload) and a 2-in. lip at the bottom of each shelf. In addition, there
are 296 spaces in this room for the storage of fissile material in shipping
and storage container arrays (for lard can storage) up to the limit allowed by
the specifications (approximately 500 kg). Ventilation for this room is
provided by supply and exhaust ducts mounted near the ceiling on the east and
west walls, respectively.

Rooms 3 and 4 cubicles are constructed of precast 8-in.-thick concrete
panels. Each cubicle is approximately 8 ft tall with a cross-sectional area
1 ft by 2 ft. There are 68 cubicles per room, all of which have pedestal
storage rings for fixed array storage. The maximum number of storage rings
per cubicle is 28, 14 rings each for 2 pedestals. Each pedestal is 12 in.
from the pedestal above and below, and 7.4 in. from the nearest pedestal to
the side. Each cubicle has 2 doors constructed of precast concrete, 8 in.
thick at the thickest part. When closed, the doors leave a gap between them
to allow for air circulation via natural convection. A 6-in. gap between the
bottom of each door and the floor provides additional ventilation. Ventila-
tion for these rooms is provided by supply and exhaust ducts mounted near the
ceiling on the west and east walls, respectively.

2.1.10 The 2736-ZB Building (active)

The 2736-7B Building is located immediately to the south of the
2736-7 Building. The building is approximately 132 ft by 90 ft with
reinforced concrete walls (except for administrative areas) and roof. Air
from the 2736-ZB Building is exhausted through the 296-Z-5 Stack, which is
located on the roof of the 2736-ZB Building.

The 2736-1B shipping and receiving areas each provide approximately
1,000 ft? of floor space to accommodate a maximum of 100 shipping containers
the size of 55-gal drums. Adequate spacing is provided between containers to
meet Westinghouse Hanford criticality prevention and personnel exposure
specifications as well as allowing corridor access to staging areas. The two
areas are physically separated by a wall.

An enclosed off-loading dock and building corridor are prOV1ded to allow
access to the shipping and receiving areas. The off-loading dock is external
to the building and provides an area of approx1mate1y 1,700 ft® to stage and
store cargo restraint transporters. The dock is enc]osed in a metal building
with a 15-ft-high eave, an electric roll-up door with seal pads, electrical
outlets, and lighting. Within this enclosure is a 4,000-1b, 360° jib crane
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with a chain hoist and drum handler for drum removal from and placement in the
cargo restraint transporters. The cargo restraint transporters are removed
from the safe secure transport (SST) by a winch with a 1,000-1b capacity.
Airlocks provide controlled access from the building to the off-loading dock.
A wire mesh fence bounds the east and west sides of the dock (approximately

11 ft). Separate airlocks are provided for personnel and material access. In
addition, administrative controls maintain security and safeguards control
during the shipping and receiving operations.

The majority of shipping containers handled contain PuO, powder, pluto-
nium metal, or miscellaneous solid scrap materials from various onsite and
offsite sources.

- 2.2 216-Z-20 CRIB EFFLUENT FACILITY

The 216-Z-20 Crib was constructed and commissioned for use in September
1981 to dispose of wastewater previously discharged to the 216-U-10 Pond

- through the 216-Z-19 Ditch. Use of the new crib allowed the radioactively

contaminated 216-Z-19 Ditch and 216-U-10 Pond to be decommissioned.

Two liquid waste facilities were actually built. The 216-Z-20 Crib was
designed and constructed to dispose of potentially radioactive liquid
effluents from the 231-7, 232-7, 236-71, 242-71, 291-7, 234-57, and
2736-1B Buildings. The same building effluent headers and piping that served
the 216-Z-19 Ditch were. used. These headers and piping contain some residual
contamination. The 207-Z Seepage Basin, later renamed 216-Z-21 Seepage Basin,
was designed and constructed to dispose of noncontaminated water from the
storm sewer north of the 234-5Z Building.

The 216-Z-20 Crib is approximately 1,500 ft long and approximately 10 ft
wide in cross section at the bottom. Gravel was used as backfill to
distribute effluents throughout the crib. A vapor barrier was placed above
the gravel backfill. Soil was placed over the top to bring the area back to
the surrounding grade. -

2.3 AUXILIARY FACILITIES
Brief descriptions of PFP auxiliary facilities follow:
e 234-7ZB (active)--A wood frame structure with masonite walls.. Used
by Kaiser Engineers Hanford (KEH) for storage of paint supplies and

miscellaneous equipment for construction support.

e 234-ZC (active)--A metal frame structure utilized for storage of
waste drums and SNM receipt and shipment.

e 234-5Z West Annex (active)--A concrete structure with sheet-metal
covering, built on to the 234-5Z Building for SNM storage.

e 234-5Z South Annex (active)--A concrete block structure addition to
the 234-5Z Building for DL office space.
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241-Z Retention Basins (1nact1Ve)--Concrete‘retent1on basins
previously used to retain cooling water before transfer to the
ponds. :

241- ZA (active)--A sheet-metal structure that contains a hood used
for sampling Tiquid waste ho1d1ng tanks. :

D-9 Tank (active)--A concrete barrier hous1ng a caustic tank used
for neutralization of 1iquid waste in 241-Z Treatment Tanks.

241-Z-361 (inactive)--Underground single-walled Tiquid waste
- settling tank in layaway. Also referred to as 361-Z.

252-7-1 (active)-AThe PFP electrical transformers.

252-71-2 (active)--The 291-7 e1ectr1ca] transformer building (part of
the 291-Z Building).

267-1 (active)--A sheetmetal structure that is the Riser 9 valve
house for the PFP sprinkler system.

291-Z-1 Stack (active)--This stack is 200 ft high, with a 16.5-ft
inside diameter at the bottom, and a 13.5-ft inside diameter at the
top. It is constructed of reinforced concrete..

296-7Z-3 Stack (active)--Th1s is a 34-in. -d1a stainless steel stack
at 25 ft above grade.

296-2-5 Stack (active)--This is a 34-in.-dia. stainless stee] stack
at 27 ft, 7 in. above grade. '

296-2-6 Stack (active)——This is a 36-in.-dia. stainless steel stack
at 14 ft, 8 in. above grade.

296-Z-10 Stack (active)--This 1s an 11-ft- h1gh stack, 32 in. in
diameter. v

296-Z-11 Stack (active)--This is a rectangular, 19.5-in. by 27-in.
~stack located on the roof of the 231-Z Building. :

296-7Z-14 Stack (active)-QThis:is a 21-ft-high stack, 16 in. in
diameter, except for the top foot, which is 12 in. in diameter.

2503-2 (act1ve)--E1ectr1ca1 distribution system for PFP.

2701-2 (act1ve)—-A wood structure used as the Emergency Action
Center. The building houses supplies and communication equipment

- for use in the event of emergency evacuation of the buildings.

- 2701-ZA (active)--A reinforced,concrete structureica11ed the Central
-Station Alarm Facility, housing building and complex security
systems. _
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2701-ZB (active)--A sheetmetal structure with bullet resistant
windows that serves as the PFP security badgehouse. Equipment
within the badgehouse controls personnel and vehicle access into and
out of the PFP yard. '

2702-Z (active)--A sheetmetal structure that is the security
communication support center.

2704-7 (active)--A wood and concrete structure with security doors
used for SNM records control.

2706-Z (active)--Septic tank.

2712-7 (active)--A sheetmetal structure that houses the
291-Z-1 Stack Air Sampler support equipment.

2515-2 (active)--A sheetmetal structure used to store paint and
related supplies. :

2715-ZL (active)--A concrete pad with metal overhang used by
facility painters to store drums. '

2721-Z (active)--A poured reinforced-concrete structure with walls

1 ft thick, called the generator building, which provides back-up
electrical power for the 234-5Z, 2701-ZA, 2736-7ZA, 2736-1B, and
291-7 Buildings. The instrument air in the 2721-Z Building is.
located approximately 26 ft to the west of the 2736-ZB Building and
houses 3 diesel generators. The.generator building is 46 ft long by
19 ft wide.

2722-7 (active)--A concrete pad that serves as a truck load-ou
station. _

2725-7 (active)--A sheetmetal structure used to store main building
laundry.

2727-1 (active)--A sheetmetal structure used by PFP Facility
Services and the EL to store miscellaneous supplies.

2729-Z (active)--A concrete block and sheetmetal structure used to
store pumps, piping, miscellaneous maintenance parts.

2731-Z (active)--A sheetmetal structure used to store empty drums.

2731-ZA (active)--A sheetmetal structure used to store laundry from
the 2736-ZB Building.

2734-7 (active)--A wood and concrete structure used to store oxygen,
argon, etc., and bottles.

2734-ZA (active)--A concrete block and sheetmetal structure used for.
EL argon bottle supply.
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2734-7B (active)--A sheetmetal structure used for EL argon bottle
supply. : ! :

2734-72C (active)--A concréte block and sheetmetal structure used for
argon bottle supply.

2734-7D (active)--A sheetmetal structure used for EL oxygen and
argon bottle supply. '

2734-7ZF (active)--A sheetmetal structure For gas bottle supply in
standby. _ ’

2734-26G (active)--A sheetmetal structure for gas bottle supply in
standby. : ‘ .

2734-IH (active)--A sheetmetal structure for DL argon bottle supply.
2734-2J (active)--A liquid nitrogen storage tank.

2734-ZK (active)--A wooden structure used for the laboratory
P-10 gas bottle supply.

2734-ZL (active)--A sheetmetal structure called the PFP Hydrogen
Fluoride (HF) Facility. This building contains the HF bottles and
supply piping for the fluorinator in the RMC Line. The building has
five 100-1b bottles connected to a header supplying the fluorinator,
five bottles connected to a header in standby, and five bottles in a
storage rack.

An HF monitor in the facility is operated primarily for personnel
protection. It would alarm and alert operations personnel of an
HF release. :

2735-7 (active)--A sheetmetal structure that contains pumps and -
supports adjacent stainless steel tanks for storage of aluminum
nitrate nonahydrate (ANN) and nitric acid (HNO;).

2735-7ZA (active)--A poured reinforced concrete building,
approximately 40 ft long by 22 ft wide, situated approximately 5 ft
to the west of the 2736-Z Building. The building consists of two
rooms. Room 1 is approximately 11 ft by 11 ft and houses an
emergency diesel generator to power the exhaust ventilation
equipment in the event of a power failure. Room 2 is approximately
26 ft long by 22 ft wide and houses the exhaust fans and filters for
the 2736-Z Building. Temperature readout devices for the

2736-Z Building, Room 1, cubicle temperature measurements are also
located here.

2736-ZC (active)--The cargo restraint transporters dock is a
sheetmetal structure used for loading and unloading SST shipment
trucks.

e 2902-Z (active)--Water tower that stores emergency water.
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e 2904-ZA (active)--A sheetmetal structure referred to as the Effluent
Sampling Facility, that houses sampling, flow, pH, and alpha
monitoring equipment for 216-7Z-20 Crib stream d1scharges to the
crib.

* 2904-ZB (active)--A sheetmetal structhre that houses samp]ing, flow,
ph, and alpha monitoring equipment for 216-Z-20 Crib stream
discharges to the crib.

o JAJ-64-15305 (active)--Trailer used by KEH personnel as a Tunchroom
and clothing changerooms.

o JAJ-64-15332 (active)--Trailer used by KEH personnel as a lunchroom
and clothing changerooms

e M0-014 (active)--A tra11er that houses Nuclear Material Control
personnel.

o M0-997 (active)--A trailer used by Security to conduct searches of
personnel entering and exiting PFP. The trailer contains metal
detectors and x-ray equipment. :

e M0-665 (active)--A trailer that houses SNM Control personnel.

¢ No number (active)--Hazardous waste storage/staging area.
An asphalt pad located on the.east side of the 234-5Z Building. It
is used to stage drums and containers of hazardous waste awaiting
shipment.

e No-number (active)--A sheetmetal structure located on the east fence
1ine across from the 234-5Z Building Annex used by KEH for storing
pipe and miscellaneous equipment for facility construction.

e 241-7ZB (active)--Clothing changeroom for the 241-Z Building. This
sheetmetal building is used primarily as a changeroom for personnel
working within the 241-Z Building area.

In addition to these buildings, approximately six movable storage
structures are located adjacent to various buildings.

2-12
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3.0 STATUS OF OPERATION

The following provides a descripfion of the PFP operations. A process
flow diagram for the PFP is provided in Figure 3-1.

3.1 THE 234-5Z BUILDING PROCESS

In the past, the primary plutonium process in the 234-5Z Building
converted plutonium nitrate solution to metallic plutonium. Future operations
will convert plutonium nitrate solution to plutonium oxide. Past and future
process operations are the following:

Receipt of plutonium nitrate

Precipitation and filtration of plutonium oxalate
Calcination of the oxalate to plutonium dioxide A
Fluoridation of the oxide to plutonium fluoride (inactive)
Reduction of the fluoride to metallic plutonium (inactive).

Plutonium nitrate solutions are transferred from various containers into
one of three designated 40-1 Batch Tanks located in a glovebox. From the
glovebox tanks, the solution is vacuum transferred to one of the six
22-1 Storage Tanks, eventually to be processed in the RMC Line, where
conversion to plutonium dioxide occurs. The RMC Line contains 20 gloveboxes.

After the plutonium solutions are blended in the batch tanks by
recirculation, the nitric acid concentration is adjusted, if required. The
solution is then continuously pumped to another tank for reaction with oxalic
acid to form plutonium oxalate precipitate. The precipitate is collected on a
drum filter and fed to a calciner. The filtrate is treated with potassium
permanganate (KMnQ,) to destroy part of the excess oxalic acid and then is
sent to PRF (the 236—2 Building) for processing to recover residual plutonium.

The 234-5Z Building also contains the shut down RMA Line, which has
produced plutonium dioxide powders, and is located to the north of the
RMC Line. The equipment in the RMA Line is similar to that for the RMC Line
through the calciner step and again for canning powder. It will not be
described here because it produces no emissions and is not expected to be
placed in operation again.

3.2 THE 236-Z BUILDING PROCESS

The 236-Z Building houses the PRF process equipment and services for
miscellaneous treatment, slag and crucible dissolution, filtrate
concentration, feed preparation, plutonium solvent extraction, product
concentration, and waste-treatment processes. The PRF is capable of producing
a high-purity plutonium nitrate solution from a variety of feed sources by
means.of continuous countercurrent so]vent extraction process ‘equipment
located in a canyon cell.

341
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A cluster of five gloveboxes contains the MT proceSses. The MT is a
multipurpose facility previously.capable of small-scale processes for

- plutonium recovery from scrap, portions of which are in active status. Its

primary equipment includes dissolver pots, hot plates, centrifuges,
condensers, and furnaces. Capabilities included metal oxidation (Glovebox 1),
acid leaching and dissolution (Glovebox 5), electrolytic dissolution

(Glovebox 3), and distillation and oxidation of plutonium-bearing organics
(Glovebox 4). Glovebox 6 contains centrifuges and a vacuum pump. Glovebox 2
no longer exists. Only operations in Gloveboxes 5 and 6 are in active status.

3.3 THE 232-7, 242-Z, AND 291-Z BUILDING PROCESSES:

The 232-Z, 242-Z, and 291-Z Buildings do not house active processes at
the present time. The 232-Z Building contains an incinerator facility that is
in layaway status. The 242-Z Building previously housed the Waste Treatment
and Americium Recovery Facility. The 291-Z Building houses a substation,
mechanical service equipment, and exhaust fans, but it does not contain active
processes.

3-3
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4.0 SOURCE TERM

Production operations at. the PFP Complex consist of plutonium reclamation
and plutonium conversion. The PRF reclaims plutonium from recoverable
solutions and solids. The recoverable material is treated in various ways to
produce soluble and/or leachable forms of plutonium for recovery as plutonium
nitrate. Plutonium nitrate is received as feed and converted to plutonium
oxide (Pu0,) in the RMC L1ne

None of the solutions from these operations contact the 216-Z-20 Crib
effluents under normal operating conditions. The vast majority of the
effluent that goes to the 216-Z-20 Crib is either equipment cooling water or
heating and ventilation steam condensate, neither of which comes into contact
with process materials or process chemicals under normal operating conditions.
Formerly, there was the possibility of an overflow from the drains in the two
aqueous make-up (AMU) chemical preparation areas, although there is a sump in_-
each of these areas sized to hold the contents of the largest chemical tank. .-
However, a project completed recently reroutes these drains to a catch tank,
where any solution can be held until it is removed in drums, sampled, and
~either reused in the process, or disposed of in accordance with applicable
regulations. .

No diversion capability for the PFP Complex effluent currently exists,
with the exception of the aforementioned AMU catch tank. The effluent cannot
be shut off without drastic consequences to both personnel safety and the
environment. The major portion of the effluent consists of air compressor
cooling water and seal water, and vacuum pump seal water. If the water
serving the air compressors were turned off, ventilation control instruments
throughout the plant would cease to function, causing a Toss of control of
ventilation equipment such as- fans and dampers. This in turn would cause a
loss of the carefully adjusted staged negative pressure, which ensures
confinement of the radioactive materials within the process areas. It is
essential that the ventilation continue to operate, even when no actual
radioactive material processing is being done. Similarly, if the vacuum pump
seal water were turned off, the vacuum pumps would not operate properly.
Improper vacuum system operation would preclude accurate sampling of the air
within the plant for radionuclide contamination. Based on this information,
the necessity of the discharge of the PFP Complex eff]uent can be readily
understood.

The Hanford Site implemented Ecology's effluent 1imits in 1986. At that
time, routine discharges of process and maintenance chemicals from the PFP
Complex to the 216-Z-20 Crib that exceeded the limits imposed for hazardous .
waste ceased. The DOE has required that the Hanford Site comply fully with
the Resource Conservation and Recovery Act of 1976. :

4.1 LIQUID EFFLUENTS
The major 1iqnid'eff1uent streams from the PFP are -the following:

o Effluents to the 216-7-20 Crib (formerly Chemical Sewer)
o Effluents to the 216-Z-21 Seepage Basin System (North Storm Drain)

4-1



WHC-EP-0440

o East Tile Field (Sanitary Sewer Line)
 West Tile Field (Sanitary Sewer Line)
e French Drains.

Table 4-1 summarizes the status of each stream and gives a brief
description of each liquid effluent stream and the associated facilities.

4.2 GASEOUS EFFLUENTS
The major gaseous effluent streams from the PFP are the following:

-234-57 Building Zone 1 Exhaust

291-Z-1 Main Stack

296-7-3 Stack for the 241-Z Building

296-7-5 Stack for the 2736-ZB Building

296-7-6 Stack for the 2736-Z Building

296-7-10 and 296-Z-11 Stacks for the 231-Z Building
296-7-14 Stack for the 232-Z Building

2734-7L Building HVAC Exhaust.

: The term gaseous effluents is used interchangeably with airborne
effluents in this document. The term gaseous is not intended to exclude
particulate or other solid airborne emissions. Table 4-2 summarizes the
status of each stream and gives a brief description of each gaseous effluent
stream and the associated facilities.
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Discharge Designation

Facilities Serviced

Liquid Waste Description

Hazardous
Chemical Content

Radioactive
Material Content

Comments

216-2-20 crib

216-2-21 Basin

East Tile Field

West Tile Field

216-2-13 French
Drains

216-2-14 French
Drains

216-2-15 French
Drains

241-2 Treatment Tank

234-52, 291-2,
242-2, 236-2,
2736-2, 232-2

Primarily 234-52

234-52, 236-2,
270-2, 2704-2

M0-015, 016, 017,
031, 032, 939

234-52 Annex,
2736-28

291-2
291-2
291-2

241-2 Treatment
Tank and Facility

Process cooling water,
condensates, building
drains, air condition
systems, storm drains,
etc.

Storm runoff, steam
condensate, and cooling
water :

Restroom sanitary waste

Kitchen and Restroom

-sanitary waste

Restroom sanitary waste

ET-8 Exhaust Fan, ftoor
drainage

ET-9 Exhaust Fan

S-12 Evaporator Cooler
drainage

Contents of 241-2
Treatment Tank

Normally
Uncontaminated

(HN03)
None .

None

None

None
None .
None

Cr, Pb, Ag, CCl4

NRormal ly

upggontapinated

EBBSr,aTi?gs,
3857 2390¢

26174 249P4%
“Tpu, 24am)

None

None

None

Normal ly
Uncontaminated

Normai ly
Uncontaminated

Normal ly
Uncontaminated

TRU

Low probability of
radioactive or
hazardous release

No hazardous -
potential

No hazardous
potential

iNo hazardous

potential

Very low probabitity
of radioactive
release

Very low probabilify
of radioactive
release

Very low probability
of radioactive
release

Upset condition only
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Gaseous Effluent

Hazardous Chemical

Radioactive

2734-2L HVAC Exhaust

Discharge Designation Facilities Serviced Description Content Material Content Comments
234-52 Building Zone 234-52 Exhaust from building " None Hone No hazardous
1 Exhausts “clean" areas potential
291-2-1 Main Stack 234-52, 236-2, 242-2 | Main filtered ccl, , NO_ , HCL, Pu and associated Hazardous potential
. effluent discharge Acetone, fie radionuclides U
- 296-2-3 Stack 241-2 Building exhaust ccl4, NO, Pu end associated Extremely low
radionuclides hazardous potential
296-2-5 Stack 2736-28 Building exhaust None Pu and associated Extremely low
' radionucl ides hazardous potential
296-2-6 Stack 2736-2 Storage vault exhaust None Pu and associated Extremely low
) : radionucl ides hazardous potential
296-2-10 and 296-2-11 231-2 Building exhaust None Pﬁ and associated Extremely low
Stacks : rzgiqnuclides hazardous potential
7 Am) under upset
conditions
296-2-14 Stack 232-2 Incinerator exhaust None Pu-239 Extremely low
‘ hazardous potential
'2734-2L Stored HF bottles HF Nobg- Hazardous potential

- under upset
conditions

*2-p 3lqel
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4.3 EFFLUENTS TO THE 216-2-20 CRIB

The 216-Z-20 Crib receives aqueous waste from various PFP facilities
before the waste is discharged to the ground. Operations and Facilities
serviced by this system include the PRF (236-7), the RMC Line .(234-5), the
EL (234-5), the DL (234-5), and the 291-Z Exhaust Air Stack Building. The
crib also receives cooling water and floor drain liquid from various
facilities including the 232-7 and 242-Z Buildings. Heating, ventilation, and
air conditioning condensate water is received from the -2736-ZB Building, and
various building service waste liquids and storm drain effluent from the south
side of 234-5Z Building is received. The waste collected by the transport
system flows through a series of manholes to the 2904-Z Monitoring Facilities
and then to the 216-Z-20 Crib, where it is discharged through perforated pipes
to the ground.

The sewer system uses procedures, administrative controls, and physical
barriers to prevent discharge of radioactive or chemically hazardous
components. Physical control barriers are built into the system to either
prevent the release of regulated materials or to minimize the quantity or
concentration. '

4.3.1 Identification and Characterization of
Potential Inventory at Risk

The content of liquid effluents to the 216-Z-20 Crib depends on the
liquid from its source. The primary sources of information on this effluent
stream are the Plutonium Finishing Plant Liquid Effluent Monitoring Plan,
SD-CP-EMP-001, Rev. 1 (Keck 1988a), and "Plutonium Finishing Plant Wastewater
Stream-Specific Report," Addendum 8, WHC-EP-0342 (WHC 1990). There are
158 potential contributors to this liquid effluent stream. To simplify
discussion, they are summarized by source as follows:

The 234-5Z Building has 54 potential contributors
The 236-Z Building has 50 potential contributors
The 291-Z Building has 18 potential contributors
The 231-Z Building has 13 potential contributors
The 232-Z Building has 10 potential contributors
The 242-7 Building has 8 potential contributors
The 2736-1B Building has 5 potential contributors.

NoOYOY e ON —
e ¢ s e e s o

Of the 158 potential contributors, 101 are nonroutine sources of liquid.
Examples of these sources include floor drains (these receive water only as a
result of an upset condition or during the testing of safety showers), sinks,
drinking fountains, and similar intermittent sources. The 57 routine
contributors, all located within the PFP complex buildings, are typically
HVAC condensate drains and equipment cooling water streams.

4.3.2 Effluent Stream Description

The effluents to the 216-Z-20 Crib are widely varied. Table 4-3 lists a
summary of sources, the facility origin, and normal chemical makeup. A more
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Table 4-3. Sources of Effluents to the 216-Z-20 Crib.
Building Sources B Liquid
234-57 TOCCO unit drain Cooling water
- Drinking fountain drains Drinking water
Eye wash stations Sanitary water
Sink drains Varied
Cooling water drains Cooling water
Storm drains (south side) Waste water
Chiller drains Cooling water
Air conditioning drains Condensate
Chemical preparation area Varied
236-7 Drinking fountain drains Drinking water
Condensate header Condensate
Chemical preparation area Varied
Tank jacket cooling water Varied
Dissolver and preheaters Condensate
Cooling water drains Cooling water
Exhaust duct sump jet Condensate
2736-18B HVAC condensate drain Condensate
232-1. Cooling water Varied
Floor drains Varied
Drinking fountains
242-1 Cooling water Varied
Miscellaneous drains Varied
291-2 Cooling water Varied
Floor drains Varied
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detailed 1lst1ng of contributors to the effluent to the 216-Z-20 Crib is
presented in WHC-EP-0342, Addendum 8 (WHC 1990)

Those effluent sources listed in Table 4-3 as drinking water, sanitary
water, and air conditioning or chiller water, are all chemically nonhazardous
and nonradioactive. Other sewer sources listed in Table 4-3 that could be
potentially hazardous, radioactive, or require some evaluation are as follows:

TOCCO Unit Drain--This is the cooling water drain for an induction
furnace located in HC-15 Hood, Room 229 of the 234-5Z Building. The
copper tubing coil, asbestos sheeting, pressure vessel, and the
ceramic charge crucible act as multiple barriers to prevent
contamination of the water effluent.

Sink Drains--This includes five drains in the 234-57 Building. One
drain is located in Room 199 in the nonradioactive portion of a
maintenance shop. It is considered very un11ke1y to be contaminated
or receive hazardous liquids.

Three of the drains are located in the cold side of a development
laboratory (Room 202). They are unlikely to be radioactively
contaminated. Test plans require two physical barrlers between
hazardous chemicals and the drains.

The last sink services the scanning electron microscope in Room 182.
No chemicals are normally used in the room, and the radioactive
contamination potential is considered very small.

Cooling Water Drains--These drains for a thermoanalyzer and a vacuum
pump, located in Rooms 179-B, 179-C, and 182 of the 234-57 Building,
require two physical barriers between water and the radioactive
source. Contamination of the effluent is very unlikely and no
potential for hazardous chemical contamination exists.

Storm Drains (South Side)--These drains are in the fenced security
zone. The effluent consists of rain, slush, snow melt, etc.

Chemical Preparation--This area, constituting Rooms 336 and 337 of
the 234-5Z Building, is protected from chemical discharges by
physical and managerial control barriers. The sumps under the
chemical tanks are plugged with stand pipes that will hold a
complete tank spill. Planned discharges must be authorized and
reported in accordance with specified procedures.

Slag and Crucible Dissolver Acid Preheaters--Two different
compositions of nitric acid and ANN are preheated by steam.
Plugging or failure of the preheater could cause chemical
contamination of the 216-Z-20 Crib from this system located in
Room 31 of the 236-Z Building.

Condensate Header--Process steam trap drains located on the third
floor of the 236-Z Building have no potential for hazardous chemical
contamination of the 216-Z-20 Crib. This is a high pressure steam
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line under nearly constant operation. Radioactive contamination is
very unlikely (coil leak followed by complete loss of steam
pressure).

¢ Chemical Preparation (PRF)--This area, Room 40 of the
236-Z Building, is protected from hazardous chemical releases in the
same manner as the chemical preparation room for the
234-57 Building.

e Tank Jacket Cooling Water--Cooling water discharges for tanks in
Room 31 of the 236-Z Building all have potential for radioactive
and/or chemical hazard discharges. The tanks were evaluated for
their contamination potential and were determined to have no
potential for release.

e Cooling Water Drains--These drains located in Room 35 of the
236-Z Building are normally just for water. Effluent sources
include vacuum pump seal water, cooling water, condensate, backflow
drain, and floor drain. Hazardous chemical or radioactive
contamination of these drains is considered improbable.

s T e Heating, Ventilation, and Air Conditioning Condensate Drains--These

== ' drains are located in Room 602 in the 2736-ZB Building. The

= | potential for radioactive or hazardous chemical contamination is
very low.

e Cooling Water and Floor Drains--These drains located ‘in the 232-Z,
242-7, and 291-Z Buildings have very little potential for hazardous
chemical or radioactive contamination. The 291-Z Building contains
a minor amount of plutonium-contaminated residues in one sump, which
discharges to the 2904-ZB Building. These residues are fixed to the
sump walls and do not represent a major source of potential
contamination.

The major facility sources in terms of liquid volumes are given in
Table 4-4.

Table 4-4. Major Sources of Effluents to the
216-7-20 Crib.

Building Approximate Average Daily Volume (Gal)
231-Z 7,250
234-51 49,600
236-7 : 40,450
291-7 86,700
TOTAL 184,000

4-8
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4.3.3 Effluént‘Discharge Point Description

The primary discharge point for this potential effluent is the
216-2-20 Crib through the system shown in Figure 4-1. A plan and basic design
diagram of the crib are shown in Figures 4-2 and 4-3. The crib was built in
1981; however, the effluent headers and piping, which served the old
216-72-19 Ditch, were used for this crib. Thus, some residual contamination
may be present from previous activities. The crib is about 1,500 ft Tong and
10 ft wide at the bottom. Gravel was used to backfill the crib to a depth of
2.5 ft. The effluent header was embedded in the gravel backfill to distribute
the effluent throughout the crib. A vapor barrier was placed above the gravel
backfill. Soil was then placed over the vapor barrier to return the area to
natural grade. v :

4:4 EFFLUENTS TO THE 216-Z-21 SEEPAGE BASIN SYSTEM

The waste water designated as the storm drain effluent was originally the
waste liquid originating from the storm drains on the north side of the
234-57 Building. Use of the sewer system has been expanded to include water
from the high tank overflow, building steam condensate, compressor cooling
water, and air intake washing liquid. The waste liquid is nonhazardous,
nonradioactive, and there is no potential for chemically hazardous or
radioactive contamination. The waste water is discharged to the 216-Z-2 Basin
for disposal. The drain is operated under Westinghouse Hanford guidelines '
provided in WHC-CM-7-5 (Part E, Rev. 1) (WHC 1988). The basin water forms a
surface pond where water evaporates or seeps into the soil. The manual -
(WHC- 1988) requires surface ponds to be sampled and analyzed quarterly for pH,
nitrates, and suspected deleterious chemicals.

4.4.1 Identification and Characterization of
Potential Inventory at Risk

The content of the storm drain system liquid effluent depends on its
source. The primary source of information on this effluent stream is the PFP
Liquid Effluent Monitoring Plan. The liquids in this effluent stream are the
following:

e The PFP North Storm Sewer System is the source for which the drain
system was named. The volume discharged from the storm sewer system
is variable depending on the weather and consists solely of building
and surroundings runoff, which is free of chemical hazards and
radioactive contamination.

 The High Tank Overflow is water overflow from the emergency fire
water supply tank called High Tank that is an elevated tank just
north of the 234-5Z Building. The capacity of the tank is
50,000 gal. The tank has an overflow rate of approximately
5 gal/min.. The tank is 145 ft high and is isolated from nearby
buildings. The overflow operates only during the warm-weather
months and assists in reducing algae growth in the tank.

4-9
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Figure 4-2. Plan of the 216-Z-20 Crib Area.
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o The 234-57 Building Steam Condensate Water is generally the largest
liquid effluent volume 'source. During cold weather, the flow can
potentially reach 60 gal/min from steam condensate formed during
heating- of the building. In warm weather, the volume of steam
condensate is minimal. There is.no potential for hazardous chemical .
or radioactive contamination of this effluent line.

o The 234-5Z Building Dry Air Compressor Cooling Water is located in
Room 321. The cooling water effluent source is generally constant
at about 20 gal/min. The water is supplied by the building's
sanitary water system. It cools a compressor handling some of the
building's Zone 1 intake (clean) air. There is no potential. for
hazardous chemical or rad1oact1ve contamination of the cooling water
effluent.

e The Ventilation Spray Pan Water effluent results from the use of
water to remove dust particles from the 234-5Z Building intake air
for Zone 1. The air and, therefore, the scrub water is free of
hazardous chemicals and radioactive contamination. The Tiquid
discharge volume is about 500 gal per operating spray pan per month.

Currently no chem1cals or radioactive material are added to these
effTuent sources. :

4.4.2 Effluent Stream Description

As previously stated, five principal storm drain system liquid effluent
streams exist. These streams are discharged to the 216-Z-21 Basin. The
output (volume) of Stream 1 (PFP North Storm Sewer System) is highly variable
and dependent on the weather. The output of Stream 2 (High Tank Overflow) -is
less than 5 gal/min. The output of Stream 3 (234-5Z Building Steam Condensate
Water) varies from 60 gal/min in the winter to a minimal amount in the summer.
Stream 4 (234-5Z Building Dry Air Compressor Cooling Water) has an output of
about 20 gal/min. Finally, Stream 5 (Ventilation Spray Pan Water) has an
output of about 500 gal/mo per pan. The estimated annual discharge rate in
April of 1988 was 26 Mgal/yr. [see Appendix A of SD-CP- EMP 001, Rev. 1 :
(Keck 1988a)].

No chemicals are present]y added to any of the stream sources dur1ng
normal operation.

4.5 EAST AND WEST TILE FIELDS

The PFP sanitary sewer systems include the 234-5Z Sanitary Drain, the
234-57 Annex Sanitary Drain, and the Trailer Drain. These sanitary sewer
systems take waste liquid from bathroom facilities and kitchen sinks and
dispose of it through a septic tank to a tile field where the liquid effluent
is percolated into the soil. The sanitary sewer systems effluent is :
chemically nonhazardous and is nonradioactive. Also, there is virtually no
potential for rad1oact1ve or hazardous chemical contam1nat1on of the sanitary
sewer systems.
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4.5.1 Identification and Characterization of
Potential Inventory at Risk

The content of the sanitary system sewer liquid effluent depends on its
source. The primary source of information on this effluent stream is the PFP
SD-CP-EMP-001, Rev. 1 (Keck 1988a). The liquids comprising this effluent
stream are as follows:

e The sanitary sewer system drain receives liquids from the 234-57 and
236-Z Buildings' restrooms and changeroom showers (see Figure 2-1).
This stream is normally free from chemical and radiological
hazardous materials. This effluent is discharged into a tile field
located to the east of the PFP.

o The sanitary sewer system drain receives liquids from the
234-57 Building Annex restrooms (see Figure 2-1). This stream is
normally free from chemical and radiological hazardous materials.
The effluent is discharged into a field located west of the PFP.

o The sanitary sewer system drain receives liquids from the restrooms
(bathrooms), kitchen sinks, and drinking fountains located in
trailers no. M0O-015, -016, -017, -031, -032, and -939 (see
Figures 2-1 and 3-2). This stream is normally free from chemical
and radiological hazardous materials. The effluent is discharged
into a drain field located east of the PFP.

Currently, no radioactive materials are added to these effluent sources.
The chemicals added to the sanitary sewer system include the following:

Toilet bowl cleaner
Dishwashing detergent
Pine 0il disinfectant
Cleanser

Hand soap (lotion or Lava)
Shower cleaners.

The 234-5Z Building does have a large inventory of radioactive and
hazardous materials.

4.5.2 Effluent Stream Description

As previously stated, three liquid effluent streams (see Section 7.1)
exist. These streams are discharged through a septic tank to a tile field.
The output of the three streams is not available [see Appendix B of
SD-CP-EMP-001, Rev. 1 (Keck 1988a)].
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4.6 216-2-13, 216-Z-14, AND 216-2-15 FRENCH DRAINS

4.6.1 ldentification and Characterization of
Potential Inventory at Risk

The content of Tiquid effluents being discharged to the 216-Z-13,
216-7Z-14 and 216-Z-15 French Drains is not certain. The drains serve the
291-7 Building and are considered nonradioactive and nonhazardous. The drains
are, however, listed on the Inventory of Injection Wells with the
U.S. Environmental Protection Agency as having a very low probability of
conta1n1ng radioactive material.

4.6.2 Effluent Stream Description
The French drains are designed to discharge nonhazardous liquid waste.

The streams are not monitored. No mitigative control devices exist on the’
streams. : :

4.7  241-7 TREATMENT TANKS AND FACILITY

4.7.1 Identification and Characterization of
Potential Inventory at Risk

The content of this liquid effluent from the 241-Z Treatment Tank and
Facility depends on its source. The primary sources of information on this
effluent stream is SD-CP-EMP-001, Rev. 1 (Keck 1988), WHC-EP-0342, Addendum 8
(WHC 1990), and the 241-Z Treatment Tank Part A Permit Application (Part A
Permit). The material in this stream is the process waste from PFP. The
chemicals added to the 241-Z Treatment Tank are used to neutralize the
material in the tank before its transfer to the tank farms.

4;7.2 Effluent Stream Description

This system is designed to receive a maximum of 5,300 gal/d '
(37,100 gal/wk); however, the maximum projected throughput is 14,000 gal/wk.
The acid waste received is neutralized in this tank system. Following
neutralization, NaNO, is added to meet tank farms waste form requirements.
Therefore, the treatment process involves the use of NaOH, Fe(NO;),, and
NaNo,. ,

4.8 234-5Z BUILDING ZONE 1 EXHAUST

4.8.1 Identiftcation‘and Characterization of
Potential Inventory at Risk
Zone 1 in the 234-5Z Bui]ding is the designation for the areas within PFP
that do not contain significant (more that amounts acceptable for uncontrolled
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release) amounts of radioactive material. For the purposes of this
evaluation, the Zone 1 designation will exclude the 2734-ZL Building, where
substantial quantities of HF are present. These areas include office areas,
miscellaneous noncontrolled work areas (relative to radioactive material), and
mechanical equipment areas. The only source of airborne effluent releases are
stored gases, vapors from use of materials in routine maintenance activities,
and the results of upset conditions.

4.8.2 Effluent Stream Description:
The Zone 1 effluent stream-(see Figure 2-1) includes the following:

o Air exhausted from the first floor, duct level, and some areas of
the second floor of the 234-5Z Building discharged directly to the
environment through roof fans. Air from most of the second floor of
the 234-5Z Building exhausted through counterweight dampers in the
ducts directly to the cowls on the roof.

e Hoods (e.g., welding and laboratory) located on the second floor of
the 234-5Z Building exhaust small quantities of dust and fumes
through fans directly to the roof.

¢ Air exhausted from.the 232-Z Building restrooms and chemical storage
area through manually operated exhaust fans through the wall.

e ‘Exhaust air from the 232-Z Building electrical switchgear room and
the second-floor ventilation supply and control room discharged to
the atmosphere via gravity roof exhausters.

e Exhaust air from the 291-Z Building switchgear room, machinery room,
ventilation system rooms, exhausted through natural-flow,
counterweight dampers is discharged directly to cowls on the roof.

e Surrounding office trailers also release exhaust air directly to the
environment by diffusion and manually operated exhaust fans.

4.9 291-Z-1 MAIN STACK

The PFP Main Stack (291-Z-1) exhausts filtered process and ventilation
air from gloveboxes and hoods in 234-5Z, 236-Z, and 242-Z Buildings, and those
rooms that have 2 slight potential for contamination. The flow rate averages
about 225,000 ft’/min. Four of seven exhaust fans operate at any one time,
with the remaining three as standby, plus two steam-driven turbines for power-
loss emergency operation. The stack is equipped with an isokinetic air
sampling probe feeding a record sampler and an alpha continuous air monitor
(CAM) with an alarm.

The PFP Main Stack is 200 ft ta]]lwith inside and outside diameters at "
the base of 16 ft and 18 ft, respectively. It is constructed of 9-in.-thick
reinforced concrete and is stainless steel Tined.
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4.9.1 Identification and Characterization of
Potential Inventory at Risk

The primary. sources of information on the identification and
characterization of the 291-7Z-1 Main Stack effluents are the Plutonium
Finishing Plant Gaseous Effluent Monitoring Plan (PFP SD-CP-EMP-002)

(Keck 1988b) and the Washington State Department of Health, Radioactive Air
Emissions Permit FFOl: Supplementary Information (RAEPS).

4.9.2 Effluent Stream Description

Effluents associated with this stream are released through the
291-Z-1 Main Stack (see Figure 2-1). The following eight major systems
contribute to this effluent stream:

The 234-5Z Building E-3 (Zone 3) Exhaust System
The 234-5Z Building E-4 (Zone 4) Exhaust System
The process solution transfer vacuum exhaust
The HF E-4 Exhaust System

The PFP Air Sampling Vacuum Exhaust System

The 236-Z Building E-3 Exhaust System

The 236-Z Building E-4 Exhaust System

The 236-Z Building Air Sampling Vacuum System.

Figure 3-1 summarizes the basic design of this system. (NOTE: The
232-7 Building system has been blanked off and is now part of the
296-7-14 Stack Effluent System, which is addressed elsewhere.) In addition,
the Zone 1 Effluent System is addressed elsewhere. Zone 1 is typically
isolated from Zones 3 and 4 (there is no Zone 2 at PFP) by physical barriers
and air flow [differential pressure is at least -0.15 in. water gauge (wg)].

Zone 3 includes those areas where there is a significant potential for
the presence of radioactive material in quantities unacceptable for
unconditional release. Zone 4 includes areas where there is radioactive
contamination in quantities unacceptable for routine exposure to workers.
These zones are used to establish the requirements for isolating areas using
physical barriers and air flow (differential pressure). Typically, Zone 3
effluents are filtered through at least one bank of high-efficiency
particulate air (HEPA) f11ters For Zone 4, several banks of HEPA filters are
more typical. , ’

The 234-57 E-3 System exhausts rooms that have a sl1ght potential for
contamination. It operates at approx1mate1y 160,000 ft°/min and is maintained
at a pressure of -0.15 to -0.3 in. wg for contam1nat1on control. The rooms
typically contain gloveboxes or hoods where p]uton1um bearing material is
handled or stored.

The 234-57 E-4 System exhausts those areas that are contaminated or
potentially contaminated, notably the process and laboratory g]oveboxes and
hoods, with the except1on of the middle levels of the HC- gB and
HA-9A Gloveboxes. It operates at approximately 32,000 ft°/min and is
- maintained at -0.% to -2.0 in. wg for contamination control. The E-4 System
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is maintained at a lower pressure than the 234-5Z E-3 System, so that airflow
is from the room into the glovebox or hood, thus minimizing the potential for
release of contamination to the room.

Process solutions can be transferred between gloveboxes within the PFP
using the solution transfer vacuum system. A vacuum is drawn on a vessel by
this system and the solution to be transferred is drawn into the vessel. The
vacuum pumps are liquid-seal type rated at 26 in. of mercury vacuum (in. Hg)
and located in Room 308 of the 234-5Z Building.

The HF E-4 System is the exhaust from the middle levels of the HC-9B and
HA-9A-Gloveboxes only. It is segregated because of the potential for HF gas-
emission and the deleterious effect that HF has on the fiberglass media of the
HEPA filters. The HC-9B Glovebox is part of the RMC Line, and the middle
level contains the fluorinator. The exhaust flow from the middle level of the
_HC-9B Glovebox is rated at 70 ft3 /min and 0 5 to -2.0 in. wg. The
+ HA-9A Glovebox is not in use. .

~Air is drawn through the CAMs and fixed-head samplers located in the
234-57, 242-1, and 291-7 Buildings by two liquid-seal type vacuum pymps
located in the 291-Z Building. The two pumps are rated at 1,000 ft°/min at
17 in. Hg.

, " The 236-7Z E-3 System exhausts the rooms in the 236-Z Building that have a
s]1ght potent1a1 for contamination. It operates at approximately

32,000 ft3/min and a pressure of -0.15 to -0.3 in. wg. The rooms typically

conta1n g]oveboxes or hoods where plutonium-bearing material is handled or
stored. : A

The 236-7 E-4 System exhausts. the gloveboxes, hoods, and canyons (areas
which are either contaminated or potentially contamina}ed) of the
236-Z Building. It operates at approximately 2,500 ft°/min and -0.5 to
-2.0 in. wg for contamination control, similar to the 234-5Z E-4 System.

Air is drawn through CAMs and fixed-head samplers in the 236-Z Building
by two liquid- sea] type vacuum pumps located in Room 35. The two pumps are
rated at 400 ft’/min at 17 in. Hg.

4.9.2.1 234-5Z Building General Ventilation Sy §tems. The 234-5Z Building

E-3 Exhaust System operates at about 160,000 ft>/min. This system normally
exhausts rooms containing gloveboxes or hoods where plutonium ;s handled. The
234-57 Building E-4 Exhaust System operates at about 32,000 ft°/min. The

E-4 Exhaust System exhausts areas that are or have a high potential to be
-contaminated. Typically, the 234-5Z Building E-4 Exhaust System exhausts
hoods and gloveboxes. Typically, a pressure differential of -0.5 to

-2.0 in. wg exists between the E-4 Exhaust (Zone 4) system and the E-3 Exhaust
(Zone 3) system.

4.9.2.2 Special Plutonium Finishing Plant Ventilation Systems. The solution
process vacuum system is used to transfer process 11qu1ds between g]oveboxes

The vacuum pumps are liquid-seal types, rated at 26 in. Hg and are located in
Room 308 of the 234-5Z Building.
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- The HF exhaust system is used to exhaust the two ‘gloveboxes in the _
234-57 Building where HF is used. The HF has a deleterious effect on HEPA
f11ters, SO 1t receives spec1a1 handling. The exhaust flow from the HF system
is about 70 ft¥/min. - ‘

The PFP air samp]ing vacuum system provides vacuum to continuous air
samplers used throughout the 234-5Z, 242-7Z, and 291-Z Buildings. The system
consists of two liquid-seal type vacuum pumps 1ocated in the 291-Z Building.
These two pumps. have a rated f]ow rate of 1,000 ft3/min at 17 in. Hg.

. The air sampling vacuum system for the 236-1 Bu11d1ng consists of two
liquid-seal vacuum pumps 1n Room 35 of the 236-Z Bu11d1ng These two pumps
have a rated flow of 400 ft* /min at 17 in. Hg.

4.9.2.3 The 236-Z Building General Ventilation System. The 236-Z Building
E-3 Ventilation System exhausts the general work area at the 236-Z Bu11d1ng

"~ The 236-Z Building E-3 Ventilation System operates at about 32,000 ft? /min.
The 236-Z Building E-4 Ventilation System exhausts the hoods, g]oveboxes, and
the canyon area of the 236-7 Building. This system operates at about

2,500 ft? /min with a differential pressure between the E-3 Ventilation System
(Zone 3) and the E-4 Vent11at1on System (Zone 4) of about -0.5 to -2.0 in. wg. -

4. 10 296 Z-3 STACK FOR THE 241-Z BUILDING

The 296 Z-3 Stack exhausts filtered air from the sumps and vessels of the
241-Z Building (the PFP Waste Retention Facility). Liquid process wastes from
the PFP are received in the tanks in the 241-Z Building and are retained for
batch neutralization and transfer to Tank Farms. The building is only a
weather cover for the tanks. : a

The 296-Z-3 Stack is 24 ft high, 14 in. in diameter, and constructed of
schedule 10 stainless steel. The flow rate averages about 1,200 ft3/min.
An isokinetic air sampling probe feeding a record sampler and an a1pha CAM is
located 20 ft downstream of the exhaust fans.

4.10.1 Identification and Characterization of
Potential Inventory.at Risk

The primary source of information on the identification and
characterization of the airborne effluent stream from the 296-Z-3 Stack for
the 241-7 Building is SD-CP-EMP-002" (Keck 1988b). This stack receives
airborne effluent from the sumps and tanks in the 241-Z Building (see
Figure 1). These tanks contain the process wastes from PFP operat1ons

4.10.2 Effluent Stream Description
Gaseous effluents associated with this stream are released through the

296-7-3 Stack. As indicated, this stream is the exhaust/vent from tanks and
sumps in the 241-Z Building. The primary source is the airborne effluent from
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tank vents. The sumps are usually empty. The liquid in the tanks is process
wastes from the 234-5Z or 236-Z Buildings. The liquid is neutralized, and
NaNQO, is added before the liquid is transferred to the Tank Farms.

4.11 296-Z-5 STACK FOR THE 2736-ZB BUILDING

The 296-7Z-5 Stack exhausts filtered air from the 2736-7ZB Building. This
building has been in service since 1984 and contains facilities for shipping,
receiving, repackaging, and nondestructive analysis of plutonium and
plutonium-bearing materials.

The 296-Z-5 Stack is 15 ft high, 34 in. in djameter, and constructed of
14 gauge steel. The flow rate averages 12,000 ft>/min. The stack is equipped
with an isokinetic sampling probe feeding a record sampler and an alpha CAM
with alarm.

4.11.1 Identification and Characterization of
Potential Inventory at Risk

.. The primary source of information on the identification and
characterization of the airborne effluent from the 296-Z-5 Stack for the
2736-1B Building is SD-CP-EMP-002 (Keck 1988b). This stack receives airborne
effluent from the various areas in the 2736-ZB Building. These areas include
areas for shipping, receiving, repackaging, and nondestructive assay of
plutonium and plutonium-bearing equipment.

4.11.2 Effluent Stream Description

Effluents associated with this stream are released through the
296-Z-5 Stack. The shipping, receiving, repackaging, and nondestructive assay
areas are considered potentially contaminated and are passed through three
stages of HEPA filtration. No process activity is conducted in these areas.
No significant potential for the release of hazardous materials, in other than
incidental amounts, is feasible during routine or upset conditions.

4.12 296-Z-6 STACK FOR THE 2736-Z BUILDING
STORAGE VAULT

The 296-7-6 Stack exhausts filtered air from the 2736-Z Building (the
plutonium storage vaults).

The 296-Z-6 Stack is 36 in. by 22 in. and extends 30 in. above the roof
of the 2736-ZA Building. The flow rate averages 12,000 ft3/min. The stack is
equipped with a record sampler and two alpha CAMs.
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4.12.1 Identification and Characterization of
Potent1a1 Inventory at Risk

, The pr1mary source of 1nformat1on on the identification and
characterization of the airborne effluent stream from the 296-Z-6 Ventilation

Stack for the 2736-Z Building Storage Vault is SD-CP-EMP-002 (Keck 1988b).

This stack receives airborne effluent from the various areas in the

2736-7 Building Storage Vaults where plutonium is stored in containers.

4.12.2 Effluent Stream Description

The airborne effluent stream is released entirely through the
296-7Z-6 Stack. The 2736-Z Building Storage Vault has the potential for
contamination if a container were to burst. As a result, the building air is
exhausted through a single stage of HEPA filtration. Current]y, there are no
process activities conducted in the building. No significant potential for
the release of hazardous materials, in other than incidental amounts, are
feasible during routine or upset conditions. (NOTE: It would require
multiple errors to-cause a container to burst in the storage area.)

4.13 296-Z-10 AND 296-Z-11 STACKS FOR
"~ THE 231-Z BUILDING ~

The 231-Z Building is currently in active operation as an office and
training facility for PFP support. Formerly a PNL metallurgical research and
development (R&D) facility, the building was acquired by Westinghouse Hanford
predecessor Rockwell Hanford Company in 1982-83. The facility has not been
completely renovated. Although process enclosures have been removed, 3 to
‘5 gloveboxes (with plutonium surface contamination) are still attached to the
E-4 Exhaust System. A contaminated glovebox is stored in one of 6 cells. Two
or more cells have been renovated. Some burial boxes containing plutonium-
and uranium-contaminated solid wastes are still stored in the facility. The
gaseous effluents are still monitored. Until additional information is
obtained, for the purposes of these analyses, the need for a FEMP for the
facility is based on the projected use of the 231-Z Building when renovations
are complete.

The 231-Z Building is a two-story structure of reinforced concrete and
concrete block construction. The second floor is essentially one large open
bay with a floor area of approximately 23,500 ft° used for piping, ventilation
ducts, filter cages, miscellaneous storage, and support facilities (vacuum
pumps, hydraulic equipment, etc. 2 for equipment on the first floor. The first
floor is approximately 27,000 ft° of which 5 300 ft2 is used for building
service machinery. The remaining 21,700. ft2 is laboratory area. In addition
to the main laboratory structure, there is a 3,000-ft° office extension of
concrete block construction. The office building is attached to the
laboratory structure and isolated by air locks. The office building has
refrigerated air cond1t1on1ng that is completely separate from the building
vent11at1on
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4.13.1 Identification and Characterization of
Potential Inventory at Risk

Weapons grade (WG) plutonium and *'Am are present as surface
contamination on equipment and process enclosures associated with the former
R&D activities. Currently, the inventory is categorized into two areas -
materials in stabilized, package waste (e.g., metal waste boxes, 55-gal metal
drums, equipment such as gloveboxes sealed in plastic sheeting) and equipment
still attached to the E-4 Exhaust System. The quantity of plutonium and
americium present in each area was estimated by nondestructive testing
techniques and reported to be:

150.6 g WG Pu in packaged waste - 8 large metal waste boxes with <30 g Pu
in each box, 7 55-gal metal drums, 1 plastic-wrapped glovebox)

63.4 g WG Pu + 2.9 g *'Am in equipment attached to the E-4 Exhaust
 System - 3+ cells, 5 gloveboxes.

" Of the above inventory, only the 63.4 g WG plutonium and 2.9 g *'Am are
considered at-risk (exposed to the flow f1e1d within the facility). The

- -inventory associated with the packaged waste would require the loss of one or
~ -more additional barriers before the inventory is exposed to the atmosphere

within the facility.

The potential, uncontrolled airborne emission of the plutonium and
americium surface contamination (without the attenuation provided by the
emission control devices in the system) under routine conditions can-be
estimated by the method outlined in Appendix Qg 40 CFR 61 (EPA 1989b). The
method spec1f1es a release fraction of 1 x 10°° for powder and liquids and
1 x 10" for solids. The suspendability of trace levels of surface
contamination from hard, unyielding surfaces such as those used in process
enclosure construction (e.g., stainless steel sheets, glass and plastic panes)
appears to be closer to that for a solid especially after stabilization from
long- term exposure to the flow field as in this case. A release fraction of
1x10%to1 x 107 appears, appropriate. From the previous discussion, a
release fraction of 1 x 10 is selected.

The mass of WG plutonium and americium are converted to activity using
the factors listed in the following equations. The act1v1§y of HG plutonium
is 63.4 g x 0.0821 Ci/g = 5.205 Ci. The activity of the
2.99g x 3.43 Ci/g = 9.95 Ci. The activity emissien then is:

5.205 x 1075 Ci

WG Pu 5.205 Ci x (1 x 1075)

2412m 9,95 Ci x (1 x 1075) 9.95 x 1075 Ci -
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The dose to the maximally exposed offsite individual 1s est1mated us1ng
the conversion factorszfrov1ded for FEMP determinations for ° % and %4'A
The exposure from the 2°Pu is 2.68 x 10°* mrem EDE and from the “‘'Am is
7.75 x 10°* mrem EDE. The total exposure is 0.001 mrem EDE, which is below
the 0.1 mrem EDE exposure criteria that would necessitate a FEMP.

4.13.2 Effluent Stream'Descrihtioh

The exhaust from the 231-Z Building is derived from three zones. Zone 1
. is from the areas that were designated uncontaminated areas in its previous
use (e.g., office, lunch room). The Zone 3 exhaust were generated from
operational areas surrounding the process enclosures. Zone 4 exhaust was from
the process enclosures. Washed, filtered, conditioned air is supplied to

Zone 1 areas and is recycled via a HEPA filtration system as an energy
conservation technique. A portion of the air is drawn from Zone 1 into Zone 3
and into the process enclosures through HEPA filters by the vacuum drawn by
the Zone 4 Exhaust System. The exhaust drawn from the process enclosures
passes through a HEPA filter at the enclosure outlet -and a second HEPA filter
before discharge from the 296-Z-10 Stack.

4.14 296-Z-14 STACK FOR THE 232-Z BUILDING (INCINERATOR)

_ The exhaust system for the facility has been significantly modified to
assist with facility remediation by removal of plutonium-contaminated process
equipment and ventilation components. The 232-Z Building revised ventilation-
exhaust system has three zones: Zone 1 (air exhausted from uncontaminated
area such as offices); Zone 3 (potentially contaminated operational area
surrounding Zone 4 enc]gsures), and Zone ¢ (contam1nated process enclosures).
Approximately 14,000 ft°/min of conditioned air (filtered, preheated, washed,
reheated) is provided by a single supply fan located on the second floor of
the building and distributed to the building zones via ceiling diffuses.

Zone 1 exhaust (restroom, changeroom, and chemical mix room) via locally
control (manual on/off switches) wall exhaust fans. Exhaust from the second-
floor-air supply system and ventilation controls and the electrical switchgear
room is discharged via gravity roof exhausters.

Air is exhausted from the Zone 3 areas via floor-mounted, nontestable
HEPA filters into a below-floor duct. Two testable stages of HEPA filtration
are provided downstream of the floor-mounted units. Air is drawn from the
Zone 4 enclosure via nontestable filter mounted at the exhaust outlet into -
ductwork under the floor to three additional stages of testable HEPA filters.
Exhaust air for each zone is drawn from each zone by individual fans. The two
streams are combined just before entry into the new stainless steel stack
(27 ft tall, 16 in. dia. tapering to 12 in. over the last 2 ft) 1ocated at the
southeast corner of the building. Tota] exhaust flow is 1,940 ft>/min.
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4.14.1 Identification and Characterization of
Potential Inventory at Risk

As part of the source term reduction/stabilization program, plutonium-
contaminated process equipment and ventilation component are to be removed
from the 232-Z Building. Decontamination, cleanup and stabilization of the
contamination will be performed as necessary. The HEPA-filtered, plastic
enclosures (greenhouses) will be used to provide local confinement during such
activities. No releases into the gaseous effluents are anticipated.

A potential increase in the radioactive contamination released with the
gaseous effluents could result from a process upset such as the breaching of
containments as a result of the dropping of a plastic-wrapped section of
contaminated ductwork or piping. Because of the presence of multiple stages
of HEPA filtration, the loss of more than one process/administrative barrier
is required to result in increase activity in the gaseous effluent.

A typical a1rborne activity concentrat1on within the facility was
reported 5 x 107" uCi/mL during periods of 1nact1v1ty The activity
concentration is very close to those reported for emissions from the
234-5Z Building during the vacuum line removal and is well below applicable
‘criteria.

The potential environmental dose from a facility containing the quantity
of plutonium estimated for the 232-Z Building (848 g) was estimated using the
factors given in Appendix D of 40 CFR 61 (EPA 1989a). The assumptions used in
the calculations are as follows:

e That 848 g of WG plutonium aged 5 yr from separations (longer decay
times do not increase the potential dose more than 10%) are present
in the facility. The plutonium is present as plutonium dioxide
(Pu0,) and is Y class.

o That the release fraction of 1 x 1073 reported in 40 CFR 61,
Appendix D (EPA 1989a), for liquids and particulate solids is
applicable.

o That the HEPA filter adjustment factor given in Table 1 of
40 CFR 61, Appendix D (EPA 1989a), is applicable.

« That the mass of plutonium released is estimated to be 8.5 x 107 g.

The software program AIRDOS-PC (EPA 19839b) was used to evaluate the
atmospheric transport and dose. The version (Vergﬁpn 3.0) used by the author
has a limited selection of radionuclides and the 4 act1v1%¥ could not be
directly evaluated. The internal dose factors for =°Pu and Z°Pu are almost
the same, and the 238Pu contribution was evaluated by adding its activity to
the 2°Pu. The annual EDE estimated is 0.0032 mrem. The dose estimated is
well below the 0.1 mrem dose criteria, and therefore a FEMP is not required
for radioactive materials.
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4.14.2 Effluent Stream Description

As described above, air drawn from the Zone 3 areas directly and also
through the process enclosures (Zone 4) is filtered at least twice through
HEPA filters and discharged via a 16-in.-dia. by 27-ft-tall, stainless steel
stack (296-7Z-14) located on the southeast corner of the 232-Z Building.

4.15 2734-ZL BUILDING HEATING, VENTILATION,
AND AIR CONDITIONING EXHAUST

The 2734-ZL Building (HF) contains the HF bottles and supply piping for
the fluorinator in the RMC Line. The building has five 100-1b bottles
connected to a header supplying the fluorinator, five bottles connected to a
header in standby, and five bottles in a storage rack.

The flow rate from the building is approximately 200 ft3/min.

4,15.1 Identification and Characterization of -
Potential Inventory at Risk

The primary source of information on the identification and
characterization of the airborne effluents from the 2734-ZL Building HVAC
exhaust is the PFP SD-CP-EMP-002 (Keck 1988b). This exhaust system receives
airborne effluent from the 2734-ZL Building, where HF is stored. No
significant quantities of radioactive materials are present in this building.

4,15.2 Effluent Stream Description
Effluents associated with this stream are released through the

2734-L Building HVAC exhaust system. This stream is the ventilation exhaust
from the 2734-ZL Building.
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5.0 POTENTIAL UPSET-OPERATING CONDITIONS
5.1 216-Z-20 CRIB

5.1.1 Identification and Characterization of
Potential Source Terms:

"5.1.1.1 Normal Operating Conditions and Constituents. The equipment cooling
water, HVAC condensate, process steam condensate drains, and process cooling
water drains all have physical barriers between them and any source of
hazardous chemical or radioactive material. The drinking fountains, storm
drains, and protected water system are all isolated from hazardous material
and radioactive material. Floor drains and fire protection drains would only
contain contaminated 1iquid during upset conditions. (Note: small quantities
of uncontaminated 1iquid will enter the floor drain system from the testing of
the safety showers.) The decontamination facilities (decontam1nat1on showers,
wound flushing stations, and eyewashes) would only be used in upset
conditions. When the decontamination facilities are used, the concentrations
of hazardous materials or radioactive material actually 1nv01ved is
insignificant compared to the quantity of water involved, unless a very severe
accident has occurred. Accidents are outside the scope of this evaluation, .
Hood drains and sinks are the only potential source of routine release. The
source of effluent can typically be characterized by the activity occurring
within the room or surrounding area. There are procedural controls to ensure
that the 1liquid introduced into the effluent pathway by this method are within
regulatory requ1rements and guidance.

Characterization of 200 Area liquid effluents including those to the
216-7-20 Crib have been done and have-been reported by F. Jungfleisch (1989).
Table 7-3 lists some comparative characterization data showing the chemical
analysis of four chemical sewer samples against four samples of 200 West raw
water. Samples of the effluents to the 216-Z-20 Crib-exhibit a high chloride
(0.5 to 1%), a comparatively higher sulfate (0.2 to 0.3%), and trace levels of
acetone and chloroform.. Procedures were recently instituted to prevent
acetone releases and these are confirmed by the last two columns of Table 5-1.
The fluoride result could be of concern if it cont1nued but it was not
evident in any additional samples.

5.1.1.2 Hazardous Materials Present in Incidental Quantities. Most
hazardous materials are present at PFP in relatively small quantities (less
than a few pounds). Although the total PFP inventory of these materials may
exceed the reportable quantity, the dispersion and/or method of use precludes
their introduction at significant levels into the effluent stream by routine
process or upset condition. For example, several types of instrumentation
(e.g., electrical switches). The routine releases are essentially zero and no
upset conditions exist that could result in a release-of more than a small
quantity of mercury. Another example is the various sealing and cleaning
agents used and dispersed within the facility in household quantities. No
routine or upset condition appears to exist that could release the entire
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Table 5-1. Analysis of the PFP Chemical Sewer Sysfem
(Concentrations are in ppb). (Sheet 1 of 3)

‘ égg;:f?gz; PFP Chemical Sewer
Sample Ist 2nd 3rd 4th
Sampling Date 04/28/86 | 07/25/86 | 10/20/86 | 06/22/87
US Testing Number 50034 50097 50159 50315
Stream Fraction 0.5000 0.5000 0.5000 0.5000°
Aluminum -~ | Comparable 210 250 150 170
Ammonium Same <50 <50 : 70 <50
Antimony Same <100 <100 <100 <100
Barium Same 25 30 21 32
Beryllium Same <5 <5 <5 <5
Cadmium Same <2 < < <
- [ Calcium Comparable | 19,000 el - 16,000
Chromium Same <10 <10 <10 <10
Copper Comparable- | .. 20 : <10 26 20
Iron Same - <50 <50 <50
Lead Same - -- - <5
Magnesium' .Comparable | 4,300 4,300 3,600 3,700
Manganese Comparable 5 <5 17 <5.
Mercury Same <0.1 | 0.1 <0.1 <0.1
Nickel Same <10 <10 <10 <10
Potassium Comparable 860 1,800 880 790
Silver Same <10 <10 <10 <10
Sodium ‘ Comparable - 2,800 1,900 2,300
Strontium Same <300 <300 <300 <300
Uranium Comparable 0.68 0.63 0.43 0.15
Vanadium Same <5 <5 <5 <5
Zinc Comparable 70 13 12 | 20
Chloride High 2,600 2,800 2,600 4,900
Cyanide Same <10 -- <10 <10
Fluoride Same <250,000 <500 <500 <500
(except 1st
sample) :
Nitrate : Comparable | 1,100 850 <500 <500
Phosphate Same <1,000 <1,000 <1,000 <1,000
Sulfide | A No Data -- -- -- --
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(Concentrations are in PPb).
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Analysis of the PFP Chemical Sewer System
(Sheet 2 of 3)

éﬁ:;:t?ﬁ?; PFP Chemical Sewer
Sample Ist 2nd 3rd 4th
Sampling Date 04/28/86 | 07/25/86 | 10/20/86 | 06/22/87
US Testing Number 50034 50097 50159 50315
Stream Fraction . 0.5000 0.5000 0.5000 0.5000
Sulfate Higher 13,000 14,000 12,000 15,000
Acetone Higher 580 90 <10 <10
Chloroform Higher 34 -- 19 45
Amount (L/month) -— 9.5 x 10° [ 1.1 x 107 | 1.1 x 107 | 5.7 x 10°
pH (dimensionless) | Comparable 7.80 6.30 7.30 5.54
Temp. (celsius) -— 23.6 28.3 28.4 26.1
Alpha Act. (pCi/L) | Comparable 18 26 23 6.4
Beta Act. (pCi/L) Comparable 5.2 5.9 9.3 <0.98
Conduct. (uS/cm) Comparable 15 160 140 130
Organic Carbon Comparable 1,300 2,600 <8,300 1,500
Organic Halide Higher 210 180 <100 250
*No Data '

200W Area Raw Water

Sample Ist 2nd 3rd 4th
Sampling Date 06/10/86 | 09/12/86 | 01/20/87 | 08/21/87
US Testing Number 50061 50133 50224 50336
Stream fFraction 1.0000 1.0000 1.0000 1.0000
Aluminum 290 <150 <150 <150
Ammonium <50 <50 <50 --
Antimony <100 <100 <100 <100
Barium 28 28 231 31
Beryllium <5 <5 <5 <5
Cadmium <2 <2 <2 <2
Calcium 15,000 19,000 21,000 15,000
Chromium <10 <10 <10 <10
Copper 28 <10 18 <10
Iron 370 <50 <50 <50

5-3




WHC-EP-0440

Table 5-1. Analysis of the PFP Chemical Sewer System
(Concentrations are in ppb). (Sheet 3 of 3)

200W Area Raw Water
Sample Ist 2nd 3rd 4th
Sampling Date 06/10/86 | 09/12/86 | 01/20/87 | 08/21/87
US Testing Number 50061 50133 50224 50336
Stream Fraction 1.0000 1.0000 1.0000 1.0000
Lead =% -— 14 <50
Magnesium 3,400 4,100 4,900 3,900
Manganese 52 11 <5 11
Mercury <0.1 <0.1 <0.1 -
Nickel <10 <10 <10 <10
Potassium 810 .820 790 720
Silver <10 <10 <10 <10
Sodium 2,200 2,400 -- 2,100
Strontium <300 <300 <300 <300
Uranium 0.75 0.68 ..0.41 0.40
Vanadium <5 <5 <5 <5
Zinc 8 8 8 6
Chloride <500 770 920 930
Cyanide <10 <10 <10 <10
Fluoride <500 <500 <500 93
Nitrate <500 <500 <500 <500
Phosphate <1,000 <1,000 <1,000 <1,000
Sulfide <1,000 -- <1,000 --
Sulfate <8,300 9,600 12,000 9,100
Acetone - - -- -
Chloroform - -- - --
Amount (L/month) 1.9 x 10% [ 1.9 x 10* | 1.9 x 10® | 1.9 x 108
pH (dimensionless) 7.54 7.72 6.20 5.66
Temperature (celsius) 19.4 19.2 5.2 20.2
Alpha Activity (pCi/L) 8.4 35 2.4 ~ <4.0
Beta Activity (pCi/L) 37 6.8 <2.7 <1.4
Conductivity (uS/cm) 11 120 110 120
Total Organic Carbon 2,400 1,900 1,300 1,600
Total Organic Halide 7.8 <100 <20 6.8
*No Data
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inventory into the effluent stream. A final example is the .various chemicals
used in the analytical laboratory, which is the source of many of the more
unusual hazardous materials on the list. These pounds of mer:ury are present
in the facility. Some of the mercury is currently stored and cther is present
throughout the facility within various chemicals are used in various
analytical processes in very small amounts. No routine or upset condition
appears to exist that would result in a significant release.

A FEMP would be required when hazardous materials are present in
substantial quantities typical of process quantities.. Hazardous materials
need to be evaluated when they are present in quantities substantially greater
than their RQ values. This case occurs when the hazardous materials are used
throughout the facility as dispersed quantities or are used in quantities
greater than the RQ as a large quantity in a single process.

For radioactive materials, the FEMP evaluation can focus on plutonium
isotopes, uranium isotopes, >'Cs, *°Sr, and **'Am. These radionuclides are the
primary radionuclides present in PFP because fission products are present in
trace amounts only.  (Cesium-137 and Sr are the primary radionuclides in the
fission product inventory at the Hanford Site.) .

5.1.1.3 Hazardous and Radioactive Material Potentially Affect1ng the
Effluent. The hazardous materials that may potentially affect the effluents
to the 216-Z-20 Crib are summarized in Table 5-2.

5.1.1.4 Potential for Release of the Effluents to the 216-Z-20 Crib. There
are no identifiable sources of routine effluent releases of hazardous or
radioactive material to the 216-Z-20 Crib. The following sections evaluate
the identified 1imiting case upset conditions for the facilities. Postulated
release information is based on processes under operating conditions; however,
processes in the PRF and RMC Lines are shut down.

5.1.1.4.1 Chemical Preparation Area--Building 234-5Z, Rooms 336 and 337,
and Building 236-Z, Room 40. These areas are the chemical make-up area for
the 236-Z and 234-5Z Buildings. There are numerous tanks in these areas.
However, the various sumps are sufficient to handle any releases caused by an
upset condition. The liquid from these sumps is sent to a catch tank where it
is sampled before disposal. If significant amounts of hazardous or ‘
radioactive materials are present, the liquid is removed for treatment rather
than becoming an effluent to the 216-Z-20 Crib, so there is no release of
hazardous or radioactive materials to the 216-Z-20 Crib.

5.1.1.4.2 Slag and Crucible Dissolver Acid Preheater--Building 236-Z.
If the Tine in this system were plugged, it could cause the heated acid to
fill and overflow the vent line. This could lead to a liquid release to the
effluents to the 216-Z-20 Crib through the drain. The effluent released could
deliver up to 40 L/h of either HNO; or ANN to the 216-Z-20 Crib. Presuming a
4-h release, this postulated event could result in the release of 160 L of
10 molar (M) nitric acid and 0.2 M ANN. This scenario results in the
potential release of 224 1b of nitric acid.

5-5



WHC-EP-0440

Rms 188C, 302

5-6

Table 5-2. Hazardous Material Potentially Affecting Liquid Effluent
From Plutonium Finishing Plant. (2 sheets)
] Amount (1b)
Product Location
Present RQ
Acetone Rms 141, 202, <105 5,000
338, dock, 2715-Z
Aluminum Nitrate (50%) PFP tanks <48,000 NL
Carbon Tetrachloride Rms 141, 154, <24,000 10
202, 338, docks,
Chem Prep Prf
Dichlorodi- Dock <1,300 5,000
fluoromethane (gas)
Hydrochloric Acid Rms 141, 202, 338 >5,000 5,000
“| Hydrofluoric Acid Chem Prep PRF >100 100
Hydrogen Fluoride (gas) | Dock <4,700 100
. Hydrogen Peroxide Chem Prep, <275 NL
(14% and 30%) Rm 338, dock .
Lead Rms 141, 188C, >100 NL
: 202 (for pieces
with diameter
>0.004m)
Nitric Acid Rms 202, 338, >50,000 1,000
dock, PFP tanks
Oxalic Acid Rms 202, 303, <780 NL
Chem Prep PRF,
Chem Prep RMC,
141, 188C
Potassium Hydroxide Chem Prep PRF, <7,700 1,000
(45% solution) Chem Prep RMS,
Rm 188C, dock
Potassium Permanganate Chem Prep PRF, <600 100
Rms 202, 302,
dock
Sodium Carbonate Chem Prep PRF, <500 NL
Rms 141, 188C,
202, 302
Sodium Chloride Rms 141, 188C, <1,500 NL
202, 302
Sodium Fluoride Chem Prep PRF, <200 1,000
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Table 5-2. Hazardous Mater1a1 Potentially Affecting Liquid Effluent
From Plutonium Finishing Plant. (2 sheets)

) Amount (1b)
Product Location
Present RQ

Sodium Hydroxide (most Chem Prep PRF, <3,500 1,000
as 50% solution) Rms 188C, 202,

302, 338, docks,

PFP tanks
Sodium Nitrate Rms 188C, 202, <500 NL

302
Sodium Nitrite - Chem Prep PRF, <10 100

Rms 141, 188C,

202 ,
Sulfuric Acid Rms 141, 338 <150 1,000
Tetrachloroethylene Dock <75 100
Trichlorofluoromethane Dock <50 5,000
Waste Paint Mixture 235-5 (Waste) <350 100
including unspecified % (FO03, F005,
of Methyl Ethyl Ketone, » D001)
Xylene, Toluene, Vinyl
Chloride Resin, Phenol,
Zinc Oxide, Methanol,
Lead Chromate, Ethyl
Benzene, Cyclohexanone,
n-Butyl Acetate,
A/Epichlorohydrin
Resin, etc.
Zinc, Zinc Chloride Rm 188C <25 1,000

NL = Not listed and typically not hazardous

RMS
Chem Prep PRF

Rooms

Chemical preparation area for the Plutonium
Reclamation Facility

Chemical preparation area for the RMC Line
Plutonium Finishing Plant

Reportable quantity.

Chem Prep RMC
PFP

RQ

wonou
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5.1.1.4.3 Slag and Crucible Dissolver Steam Jacket Failure--Building
236-Z. The steam jacket could fail and fill with acid during shutdown. The
acid could be discharged to the effluents to the 216-Z-20 Crib when the system
is restarted. This could result in the release of about 56 1b of nitric acid
over a 24-h period to the 216-Z-20 Crib.

5.1.1.4.4 Tank 13, Slag and Crucible Dissolver 0ff-Gas Scrubber Cooling
Water. The scrubber cooling water jacket could fail, which would allow
contact between the cooling water and the process. The dissolver tank volume
is 96 L and the scrub solution is 1 M nitric acid and 0.1 M ANN with poss1b1y
some radioactive plutonium contamination. Hazardous and radioactive
contaminants could leak into the:effluents to the 216-Z-20 Crib asa'result of
this upset condition. This could result in a release of about 14 1b of nitric.
‘acid and 0.021 1b (0.6 Ci) of plutonium over a 24-h per1od to the
216 Z-20 Crib.

) 5.1.1.4.5 0ff-Gas Cooler/Condenser Water. The off-gas
“coolers/condensers are operated at glovebox pressures. When operating, the
protected process cooling water (PPCW) 'supply is.at a significantly higher
pressure than the glovebox, ensuring that the flow would be into the glovebox.
When the PPCW is off, there would be no pressure. A leak in the PPCW coil
could result in-hazardous or radioactive material migrating into the PPCW

- system where it would become effluent to the 216-Z-20 Crib when the system is
next operated. However, because of the nature of the material migration; it
is projected that only trace quantities would enter the effluents to the
216-Z-20 Crib-as a result of this upset condition.

5.1.1.4.6 C-4 Heat Exchanger in-Glovebox 6. The C-4 Heat Exchanger is
operated at glovebox pressures. When operating, the PPCW supply is at a
significantly higher pressure than the glovebox, ensuring that the flow would.
be into the glovebox. When the PPCW is off, there would be no pressure.
A leak in the PPCW coil could result in hazardous or radioactive material
migrating into the system where it would be transferred to the 216-Z-20 Crib
when the system was used again. The only chemicals in the heat exchanger are
those scrubbed from the vacuum exhaust, thus only trace amounts of -hazardous
materials would be released. A measurable amount of radioactive material
could be released by this upset cond1t1on This could resu]t in a release of
about 6.0 1b of nitric acid and 1.2 x 10™* 1b (3.3 x 107 Ci) of Pu over a 24-h
period to the 216-7Z-20 Crib. Nitric acid levels to 0.5 g/L, ANN to 0.01 g/L,
and Pu to 0.1 mg/L are considered possible.

5.1.1.4.7 Spill of Nitric Acid During Feed Transfer. The PFP bulk
nitric acid storage tank holds up to 7,000 gal of liquid. The large liquid
volume is more than sufficient to overwhelm tank sump barriers in either the:
RMC or PRF chemical preparation areas. Therefore, failure to follow operating
procedures and turn the feed pump off promptly for a fill operation could
result in an upset condition leading to contamination of the 216-Z-20 Crib.
The PRF recently installed an interlock to prevent that, but it could still
occur in the RMC facility. Therefore, a 4-h upset condition is still possible
in RMC operations. The upset could release up to 7 gal/min of concentrated
nitric acid (57%) over a 4-h period to the 216-Z-20 Crib from the acid storage
and feed tank through some intermediate tank transfer or receiver vessel. The
acid released (spilled) from the tan': is considered as the contributor stream.
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-Timely response to this upset is necessary to minimize the discharge quant1ty
Both acid concentration and the pump flow rate (7 gal/min) are high, thereby
increasing the. chance of exceeding the CERCLA release limits. :

5.1.2 Historical Monitoring/Sampling Data
For the Effluent Streams

5.1.2.1 Effluent Stream Data. There are currently data from analysis of the
effluent stream in both the SD-CP-EMP-001, Rev. 1 (Keck 1988a) and
WHC-EP-0342, Addendum 8 (NHC 1990). Both sets of data were used as part of
this eva]uat1on _ o

These data were used to identify those constituents that vary
significantly from the sanitary water system. (Raw water is not used at PFP.)
~ Where information is not available on the sanitary water, the raw water data

were used to indicate the potential conditions  in the sanitary water.
Table 5-3 summarizes the release for constituents, that differ markedly from
sanitary water (Note: the water flow into the 216-Z-20 Crib decreased from
about 3 x 10% to about 7.4 x 107 gal/yr during 1989. Much of this change
resulted from the diversion of the waste streams w1th 11tt1e or no potential
“for contamination to the 216-Z-21 Basin.)

Based on Tables 5-2 and 5-3 (and the RQ va]ue for s11ver of 1 1b), it
appears there is potential to release more than.the RQ amount of acetone and
silver when upset conditions are considered. The results for silver may be a
sampling anomaly. Further sampling may clarify this result. The silver
analysis result appears indicative of a sample analysis problem (concentration
below the Timit of detectability for the analysis) because there were
apparently 4 samples analyzed, which all resulted in values of <500 ppb with a
standard deviation of zero. Further analysis appears that it could
significantly reduce the estimate of this release.

The chloroform in the general sampling data (Table 5-3) is well below the
RQ value and is probably a product of the chlorination of the sanitary water
system [see WHC-EP-0342, Addendum 8 (WHC 1990)]. The chloride concentration
concern discussed in SD-CP-EMP-001, Rev. 1 (Keck 1988a) appears to be related
to the chlorination considerations because the sanitary water data are
consistent with the effluent data. The materials present in process
quantities do not appear to be significant contributors to the effluent
stream. The absence of the material in process quantities is consistent with
the current capabilities of the handling facilities (see Section 5.3.3.1).
Carbon tetrachloride, for which no sampling data are available, is the only
exception. Lead and zinc are present in the facility in metallic form and
have little chance of being released to the liquid effluent stream by routine
or upset conditions. The absence of lead and zinc is confirmed by the
sampling data. The dichlorodifluoromethane and the HF are contained gases
stored in appropriate containers on the PFP docks. There is no identified
mechanism for these materials to be released to the liquid effluent stream in
significant quantities. The absence of these gases is confirmed by sampling
data [WHC-EP-0342, Addendum 8 (WHC 1990)]. If future process activities
involve these gases, their contribution may need to be reevaluated.
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Amount Released (lb*)
Characteristic Current PRF -
’ * RMC General Watera
Silver <309 NM NM NM 6.2 (25)
Acetone 6.9 <1,000 <800 <500 ND
Tetrachloromethane 3.1 NM NM NM <17 (<71)
Copper 8 NM 43 (108 48 <4 (<16)
Chloroform NM NM NM <100 ND(CT0)
Carbon Tetraphloride NM NM NM NM NM
Alpha Activity (Ci) <3 E-03 <5 E-02 <0.4 <3 E-02 <3.5 E-03
: ‘ (<1.4 E-02)
pH (dimensionless) NL 5. NL NL NL
Conductivity (usS) NL NL <+ <+* NL
Temperature (+"%) MG +45% +70X MG NL

*Units in pounds unless otherwise specified.

Unless otherwise s

p;cified,

3 x 10° gal/yr, except for current values, which are based on 7.4 x 10" gal/yr.

@Table D-5 is the preferred table in determining these values.
present on Table D-5 and radioactivity.

parenthesis are for 7.4 x 10" gal/yr.

Table D-6

the result is based on

. is only used for items not
It is unclear what units apply te the valueg on Table D-5 for

radioactivity. Where two va%ues are shown, the values in parenthesis are for 3 x 10° gal/yr, those not in

ND = Not detected.

NM = No measurement.

NL = Nominal value.
MG = Marginal increase.
+" = Positive increase.

< = Less than or small, as appropriate.

# = Value relates to a single sample spike (assumed to be 3 mo) and this value does not reoccur in the

available data. A similar spike occurred with a fluorine sample; it is not included because it was addressed
in WHC-EP-0342, Addendum 8 (WHC 1990). ’
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- These results contain a high degree of uncertainty. because of the
uncertainty in the data and the conservatism of the evaluation. This could be
corrected by the collection of additional data to ensure that the
concentrations in the streams are not overestimated and the concentrations in
the supply water are not be1ng underestimated.

In addition, WHC-EP-0342, Addendum 8 (NHC 1990) indicates that the
acetone data result could be re]ated to the laboratory analysis process. If
“this relationship were confirmed, the acetone result could be corrected.
Based on the general sampling data, for the time period when the PRF and
RMC Line were operating, it appears that further increases in the effluent
releases could occur. ,

Based on sampling data for 239,200y and the results in Table 5- -2, it
appears that the effluent will exceed 4% of the DCG at the point of re]ease
for Z°u. Current operations result in the release of about 1.1 x 107® MCi/mL
for 2.8 x 10°L. The current alpha activity release for PFP seems similar to
the incoming sanitary water. However, the alpha activity in the incoming
water should be uranium and its progeny, which either decays (resulting in
. progeny) or is removed from the water. This assumption is based on the
similarity of the total alpha activity effluent to plutonium and americium
analyses (within the uncertainty of the analyses). Plutonium and americium
would not be present in the incoming water supply.

Future activities may significantly increase the potent1a1 routine
releases. If the PRF were restarted, the effluent cou]d increase to a level
of 1.8 x 107 pCi/mL for an annual f]ow of 2.8 x 10%L. If the RMC Line were
restarted the effluent cou]d increase to a level of 1.4 x 10™ uCi/mL for an
annual flow of 2.8 x 10%.

5.1.2.2 Groundwater Monitoring Data. When groundwater monitoring data for
the wells adjacent to PFP are compared to sanitary and raw water data, the
alpha activity in the groundwater appears to be consistent with there being no
contribution from PFP at this time. It is important to note that the time
delay for transport of the alpha activity from the 216-Z-20 Basin to the
groundwater may not have elapsed. There appear to be elevated chlorides and
nitrates in the groundwater, which could be related to this effluent stream or
historical effluent streams from the 216 Z-19 Ditch, which originally received
th1s effluent.

5.2 216-Z-21 SEEPAGE BASIN SYSTEM

5.2.1 ldentification and Characterization of
Potential Source Terms

.The effluent is basically water derived from several sources, storm
drains, cooling water, steam condensate, and cleaning water. The dust removal
water (spray pan water) from the cleaning of intake air was analyzed to verify
the absence of contamination risk. Samples were taken from the spray pan
water before connection to this system. The results of the sample analysis
are given in Table 5- 4 These results confirm that tiie pan water source is
nonradioactive. -

5-11



WHC-EP-0440

" Table 5-4. Spray Pan Water Sample Results.-

S : | Total Alpha - Total Beta
Derived Concentratlon Gu1de 30 pCi/L 1,000 pCi/L
<Dr1nk1ng water Standard 15 pCi/L 50 pCi/L
Spray Pan Hater‘Samp1e #1 <2 pCi/L <30 pCi/L
Spray Pan”ﬁater‘Samp1é'#2 <2 pCi/L <10 pCi/L

Based on SD-CP-EMP-001, Rev. 1 (Keck 1988a), the system contains only
treated water -supplied to PFP or typical rain water run off. No upset
. conditions exist that could result in concentrations hazardous or radioactive
material unacceptable for uncontrolled release (referred to as significant
amount of hazardous or radioactive material in the balance of this evaluation)
based on the data in the referenced SD-CP-EMP-001, Rev. 1 (Keck 1988a). There

2. are always several barriers between this water and any significant source of

“hazardous or radioactive material contamination. This is consistent with the
current sampling data. :

5.2.2 Effluent Discharge Point Description

The primary discharge pointifor the Storm Drain System liquid effluent is
the 216-Z-21 Basin. The basin.is a surface water pond where the water either
evaporates or seeps into the ground. It is also poss1b1e that a small amount
of the water associated with Streams 1 and 2 may remain on the surface in the
PFP grounds or form part of the runoff to other areas.

5.2.3 Historical Honitoring/Samp]ﬁnﬁ’ﬁata

The current data in the’ 1989 EnV1ronmenta1 Surveillance Report
[WHC-EP-0145-2 (Schmidt 1990)], indicates there are no significant amounts of
hazardous or radioactive material present in 216-Z-21 Basin. In fact, this
basin has characteristics consistent with Westlake [WHC-EP-0145-2
(Schmidt 1990)] which is a natural stagnant seep on the Hanford Site that does
not receive liquid effluents from any Hanford (or any other artificial)
operation. Current conditions in the basin are indicative of past conditions
because the only outlets for this basin are evaporation and seepage.

5.3 EAST AND WEST TILE FIELDS
5.3.1 Identification and Characterization of
Potential Source Terms .
The sanitary sewef system effluent stream is characteristic of a normal
" sanitary sewer system. The sanitary waste system handles only used sanitary

water, human waste discharges, and body cleansing agents and Jiquids. Based
on the source of this effluent, it is regu]ated under the Benton-Franklin
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County Health District Department guidelines for sanitary.sewers. There are
no upset conditions that could result in concentrations unacceptable for
uncontrolled release (referred to as a significant amount of hazardous or
radioactive material in the balance of this evaluation). There are always
many barriers between this water and any significant source of hazardous or
radioactive material contamination.

5.3.2 Effluent Discharge Point Description

The discharge point for this potential effluent is throﬁghzthe septic
tank system into the tile field for the PFP area (see Figure 2-1).

5.3.3 Historical Monitoring/Sampling Data

No monitoring data are required or collected for sanitary sewer systems.
Environmental surveillance data (i.e., raw and sanitary water data) and ground
water monitoring data provide further indication that there is no effluent
path of significance associated with this potential effluent stream.

5.4 216- Z-13, 216-Z-14, AND 216-Z-15 FRENCH DRAINS

No potential upset conditions have been 1dent1f1ed or deemed credible for
the 216-Z-13, 216-Z-14, and 216-Z-15 French Drains. No mechanisms were
identified for routine release of radionuclides offsite and, therefore, no
analyses were performed for operational radiological impact to the offsite
population. Ecological impacts from th1s fac111ty are essentially unchanged
from present conditions. :

5.5 241-Z TREATMENT TANKS AND FACILITY

5.5.1 Identification and Characterization of
Potential Source Terms

5.5.1.1 Hazardous Materials Present in Incidental Quantities. Most of the
hazardous materials present at PFP are in relatively small quantities (less
than a few pounds). Although the total PFP inventory of these materials may
exceed the reportable quantity, the dispersion and/or method of use precludes
their introduction at significant levels into the effluent stream by routine
process or upset condition. For example, several pounds of mercury are
present in the facility. This mercury is dispersed throughout the facility
within various types of instrumentation (e.g., manometers, electrical
switches). The routine releases are essentially zero and no upset conditions
exist that could-result in a release of more than a small quantity of mercury.
Another example is the various sealing and cleaning agents used and dispersed
within the facility in household quantities. No routine or upset condition
appears to exist that could release the entire inventory into the effluent
stream. A final example is the various chemicals used in the analytical
laboratory, which is the source of many of the more unusual hazardous
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materials on the list. These chemicals are used in various analytical
processes in very small amounts. No routine or upset condition appears to
exist that would result in a significant release.

A FEMP would be required when hazardous materials are present in
substantial quantities typical of process quantities. Hazardous materials
need to be evaluated when they are present in quantities substantially greater
than their RQ values. This case occurs when the hazardous materials are used
throughout the facility as dispersed quantities or are used in quantities
greater than the RQ as a large quantity in a single process.

For radioactive: mater1a1% thg FEMP‘evagyat1on can focus on plutonium-
isotopes; uranium isotopes, " 'Cs, OSr, and *“'Am.. These radionuclides are the
primary radionuclides present 1nq§FP as fission products are present in trace
amounts only). (Cesium-137 and "Sr are the primary radionuclides in the
f1ss1on product inventory at the Hanford Site.)

5.5.1.2 Hazardous and Radioactive Material Potential]y Affecting the
Effluent. Hazardous materials identified that could contam1nate the
241-7 Treatment Tank effluent are summarized in Tab]e 6-1.

5.5.1.3 Potential for Release Through this Process Waste System. There are
no identifiable sources.of routine. release of hazardous or radioactive
material to the environment from the 241-Z Treatment Tank system. If upset
conditions were to occur within this facility, the material would be contained
within the facility sumps. If this material contained significant quantities
of radioactive or hazardous material, it would be returned to the process
system for treatment and disposal or in special cases sent to other locations
for treatment and disposal. It would not be released to the environment.

5.5.2 Effluent Discharge Point Description

There is no liquid effluent discharge to the environment. The material
in this system during routine and upset conditions is sent to treatment
facilities.

5.5.3 Historical Monitoring/Sampling Data

There is no effluent to monitor because none is released to the
environment. When groundwater monitoring data for the wells adjacent to PFP
is compared to sanitary and raw water data, the alpha activity in the
groundwater appears to be consistent w1th there being no contr1but1on from PFP
at this time.
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5.6 234-5Z BUILDING ZONE 1 EXHAUST

5.6.1 Identification'and Characterization of
Potential Source Terms

The only sources.of routine-airborne releases of hazardous material from
these areas would be vapors from the storage and work areas, which would be
extremely small. This may include small amounts of difluorodichloromethane
associated with maintenance activities for air conditioning and refrigeration
equipment. The only upset cond1t1ons postu]ated are as follows:

e A s]1ght increase in the vapors from any material spilled in
the areas

e A single short-term release of dif]uorodich]oromethane caused by
.equipment failure or an error during maintenance

e A leak from controlled area ventilation equipment (e.g., duct work).
The release from this upset condition would be very small because
the interior of the ventilation equipment is at a lower pressure and
flow would be into the ventilation equipment. If the ventilation
equipment is inoperative, there would be no vent11at1on (driving
force) for movement of the material.

NOTE: the gas stored at the facilities in these areas are in -

U.S. Department of Transportation (DOT)-approved shipping containers. No
upset conditions are expected to result in the release of the contents of
these containers.

5.6.2 Effluent Discharge Point Description

The effluent release points are described above.  The effluent releases
are directly to the environment with no engineered mitigation systems.

5.6.3 Historical Honitoring/Sampl1ng Data
for the Effluent Streams

There are currently no effluent mon1tors on these a1rborne effluent
streams. However, radioactive airborne environmental monitoring data does
exist for the area. The DCGs listed in DOE Order 5400.5 (DOE 1990) are
concentration values that result in an exposure of 100 mrem EDE from a
continuous yearly exposure to this concentration. Since the determination
level for a FEMP is 0.1 mrem EDE, 0.1% of the DCG would be the concentration
exposure 1imit for the public if a FEMP were not required. Based on the data
in the Westinghouse Hanford Company Environmental Surveillance Annual Report:
200/600 Areas (WHC-EP-0145-2) (Schmidt 1990), the concentrations during this
period are not estimated to exceed 0 1% of the DCG at the source. This is

‘based on the results reported for Z°pu, 37cs, and S, which are the

radionuclides of interest. Based on this report, the airborne concentration
from-all of the 200 West Area are now consistently below 0. 1% of the DCG at
the source since 1988.
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5.7 291-Z-1 MAIN STACK

5.7.1 Identification and Characterization of -
Potential Source Terms

The only sources of routine airborne releases of hazardous material
(excluding HF) from PFP would be vapors from the storage and work areas, which
would be extremely small. This may include small amounts of" ‘
difluorodichloromethane associated with maintenance activities for air
conditioning, refrigeration, and other equipment.. The. only upset conditions
impacts would be: ' :

e A slight increase in the vapors from any material spilled in the
building

e A single short-term release of difluorodichloromethane caused by
equipment failure or an error during maintenance

e A leak from controlled-area ventilation equipment. A release
resulting from this upset condition is estimated to be very small
because the interior of the ventilation equipment is at a lower
pressure and flow would be into the ventilation equipment. If the
ventilation equipment is inoperative, there would be no ventilation
(driving force) to allow movement of the material.

NOTE:- The gas stored at the facilities in these areas.are in DOT-
approved shipping containers. No upset conditions have been evaluated
for the release of the contents of these containers.

5.7.1.1 Hazardous Materials Present in Incidental Quantities. Most of the
hazardous materials present at PFP are in relatively small quantities (less
than a few pounds). Although the total PFP inventory of these materials may
exceed the reportable quantity, the dispersion and/or method of use precludes
their introduction at significant levels into the effluent stream by routine
process or upset condition. For example, several pounds of mercury are
present in the facility. This mercury is dispersed throughout the facility
within various types of instrumentation (e.g., manometers, electrical
switches). The routine releases are essentially zero and no upset conditions
exist that could result in a release of more than a small quantity of mercury.
Another example is the:various sealing and cleaning agents used and dispersed
within the facility in household quantities. No routine or upset condition
appears to exist that could release the entire inventory into the effluent
stream. A final example is the various chemicals used in the analytical
laboratory, which is the source of many of the more unusual hazardous
materials on the 1ist. These chemicals are used in various analytical
processes in very small amounts. No routine or upset condition appears to
exist that would result in a significant release. An exception would be the
malicious disposal of the material into the drain system, which is a violation
of PFP administrative procedures. Such malicious acts are outside the scope
of this evaluation.
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A FEMP would be required when hazardous materIals are present in
substantial quantities typical of process quant1t1es Hazardous materials
need to be evaluated when they are present in quantities substantially greater .
than their RQ values. This case occurs when the hazardous materials .are used
throughout the facility as dispersed quantities or are used in quantities
greater than the RQ as a large quantity in a single process.

For radioactive mater1a1s, thg FEMP eva}uat1on can focus on plutonium
isotopes, uranium isotopes, ' Cs, OSr, and “'Am. These .radionuclides are the
primary radionuc]ideszﬁ,esent in PFP, as fission products are present in trace
amounts only). (The “’Ce and "Sr are the primary radionuclides in the
fission product inventory at the Hanford Site.)

5.7.1.2 Hazardous and Radioactive Material Potentially Affecting the
Effluent. Hazardous materials that could contaminate the 291-Z Main Stack
effluent are summarized in Table 6-2.

The only s1gn1f1cant potential hazardous materials that could contribute
significantly to the airborne effluent stream are CC1,, HF, Acetone, and NO,
(a NaNO; reaction product with.an RQ of 10 1b), HC1 gas, and Pu, which was
reported in SD-CP-EMP-002 (Keck 1988b). (NOTE: The potential 1mpacts of
d1chlorod1f1uoromethane were addressed prev10us1y ) This evaluation
indicates:

* Operation of the PRF will generate CC1, emissions in excess of
reportab]e quantities. Operating data gathered from production
campaigns conducted from 1983 through 1987 indicate CCl1, releases
averaged 400 1b/d for PRF : '

* NO, produced by nitric acid, sodium nitrite, and other reactions
results in the release each year of 100 1b of NO,, with a maximum of
less than 10 1b/24 h . ,

* Twenty pounds of HC1 gas are released each year.

Nonprocess upset conditions could occur during filter change-outs, and
glove/bag/window/panel replacements on a glovebox. When a filter in a
filterbox is changed, the airflow through the box is significantly reduced.
This reduces the air flow that could transport any contaminant. The air
passes through a downstream filter room before discharge. During the glovebox
maintenance activities, a temporary enclosure is set up around the area, which
effectively makes the area part of the glovebox, so there is no potential for
an upset that would have an effect on the stack emissions.

The determination of the requirements for a FEMP are based on upset
conditions without the benefit of engineered controls for mitigating release
[see A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans
(WHC 1991a)] (e.g., HEPA filtration and continuous air monitor alarms). Based
on the current inventories of radioactive material and existing data on
routine effluent releases, which pass through HEPA filters [WHC-EP-0145-2
(Schmidt 1990)], general 1nspect1on of the inventories and data indicate that
the action 1evels {1% of the DCG in DOE Order 5400.5 (DOE 1990)] will be ~
exceeded for routine releases postulated with no engineering controls.
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(NOTE: Currently, there is no significant release of radionuclides from PFP
during routine or upset conditions because of the presence of the HEPA
filters.)

5.7.2 Effluent Discharge Point Description

The 291-Z-1 Stack has a diameter of 4.1 to 4.9 m (top to base) and a
height of 61 m. The stack is continuously sampled and monitored using an
1sok1net1c stack sampler. The average flowrate in the stack is approximately
118 m /s

5.7.3 Historical Monitoring/Sampling Data
for the Effluent Streams

The airborne concentration measured in the E?I-Z-l Stack is from 2 to
5 times the DCG, assuming all alpha activity is *Pu. The eng}ronmenta] data
in Table E-1 indicates that currently about 4.04 x 10°% Ci of 2°Pu are
released each year. Based on WHC-EP-0145-2 (Schmidt 1990), the airborne
concentration of ©°Pu is less than 0.1% of the DCG at the 200 West Area
..boundary. (NOTE: The 291-Z-1 Stack release at a height of 61 m may have no

- *“effect on the airborne effluent concentration at the 200 West Area boundary.)

5.8 296-Z-3 STACK FOR THE 241-Z BUILDING

5.8.1 Identification and Characterization of
Potential Source Terms

The only sources of routine airborne releases of hazardous material from
these areas would be evaporation from the tanks and sumps, which is estimated
to be a small quantity. '

5.8.1.1 Hazardous Materials Present in Incidental Quantities. Most of the
hazardous materials present at PFP are in relatively small quantities (less
than a few pounds). Although the total PFP inventory of these materials may
exceed the reportable quantity, the dispersion and/or method of use precludes
their introduction at significant levels into the effluent stream by routine
process or upset condition. .

A FEMP would be required when hazardous materials.are-present in
substantial quantities typical of process quantities. Hazardous materials
need to be evaluated when they are present in quantities substantially greater
than their RQ values. This case occurs when the hazardous materials are used
throughout the facility as dispersed quantities or are used in quantities
greater than the RQ as a large quantity in a single process.

For radioactive mater1a]§ the FEMP eveguat1on can focus on plutonium
1sotopes, uranium isotopes, Cs, Sr, and “*'Am. These radionuclides are the
primary radionuclides present in PFP, because fission products are present in
trace amounts only). (Cesium-137 and %Sr are the:primary radionuclides in
the fission product inventory at the Hanford Site.)
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5.8.1.2 Hazardous and Rad1oact1ve Hater1a1 Potent1a11y Affect1ng the ‘
Effluent. The hazardous materials, which may potent1a11y affect the
296-7-3 Stack effluent are summarized in Table 6-2.

The only significant potential hazardous materials that could contribute
significantly to the airborne effluent stream are CC1, and NO, (a NaNO
reaction product with an RQ of 10 1b). The eva]uatlon in SDJtP EMP- 082
(Keck 1988b) indicates the following:

e CCl, is present, but it is extremely we]] entrained in the process
-so]utlon because of the actions of the PFP organic recovery system. .
Since it is well entrained,.very little would evaporate through the
tank and sump vents. _

e If NaNO; is added to the process solution before neutralization, NO_
would be generated. It is projected that more than 10 1b of NO,
would be ‘generated by this upset. It would take two procedure
violations for this to happen; it is improbable..

The determination of the requirements for a FEMP.are based on upset
conditions without the benefit of engineered controls for mitigating release
[see A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans
(WHC 1991a)] (e.g., HEPA filtration and continuous air monitor alarms). The
evaluation of routine releases will assume no engineering controls such as
HEPA filters. This results in an increase in the release by a factor of
3,000. Upset conditions for this facility would be actions that would
increase the evaporation/resuspension rate for the tanks (e.g., accelerated
neutralization or addition of NaNO; before neutralization). This type of
upset could increase the release by a factor of 10 or more, but this would
only continue for a few hours. Thus, the increase caused by upset conditions
will not significantly affect the yearly routine release. (NOTE: there is no
significant release of radionuclides from 241-Z during routine or upset
conditions because of the presence of the HEPA filters.)

5.8.2 Effluent Dischérge Point Description

The 296-Z-3 Stack has a diameter of 14 in. and a height of 24 ft. The
stack is continuously sampled and monitored using an, isokinetic stack samp]er
The average flow rate in the stack is about 1,200 ft3/min. .

5 8.3 Historical Honitoring/Samp1ing Data
for the Effluent Streams

The airborne concentration %t the 296-7Z-3 Stack is approximately 1 DCG,
assuming all alpha activity is. “"Pu. Based on the 1989 Hanford Site.
env1ronmenta1 surveillance report (Schmidt 1990), the airborne concentration
of ®Pu is less than 0.1% of the DCG at the 200 West Area boundary.
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5.9 296-2-5 STACK FOR THE 2736-ZB BUILDING

5.9.1 Identification and Characterization of
Potential Source Terms

Most of the hazardous materials are present in the 2736-ZB Building in
relatively small quantities (less than a few pounds). Hazardous materials
present in the building are the result of materials received. These materials
are contained except during repackaging. (NOTE: The packaging meets the DOT
Specification 7A requirements that they survive a 4-ft drop without releasing
their contents:) During repackaging, no.ventilation is used that could.
generate significant amounts of evaporation of hazardous materials. No.
airborne hazardous materials are used in this area in significant quantities.
Although the total PFP inventory of these materials may exceed the reportable

quantity, the dispersion and/or method of use precludes their introduction at

significant levels into the effluent stream by routine process or upset
conditions. For example, several pounds of mercury are present in the
facility. This mercury is dispersed throughout the facility within various
types of instrumentation (e.g., manometers, electrical switches). The routine
releases are essentially zero and no upset conditions exist that could result
in-a release of more than a small quantity of mercury. Another example is the
‘various sealing and cleaning agents used and dispersed within the. facility in
household quantities. No routine or upset condition appears to exist that
could release the entire inventory into the effluent stream.

Nonprocess upset conditions could occur during filter change-outs and
~during glove/bag/window/panel replacements on a.glovebox. When a filter in a
filterbox is changed, the airflow through the box is significantly reduced.

This reduces the air flow that could transport any contaminant. The air
passes through an additional downstream filterbox before discharge. During
-the glovebox maintenance activities, a temporary enclosure is set up around
the area, which effectively makes the area part of the glovebox, so there is
no potential for an upset that would have an effect on the stack emissions.

A similar justified narrowing of the evaluation is possible for
radigactive material. Only plutonium isotopes, uranium isotopes, -'Cs, *°Sr,
and *“'Am will need to be considered, since the transuranics are the primary
radionuclides present in PFgJ(fission products are present only in trace
amounts). (Cesium-137 and ™Sr are the primary radionuclides in the fission
product. inventory at the Hanford Site.)

The determination of the requirements for a FEMP are based on upset
conditions without the benefit of engineered controls for mitigating release
[see A Guide for Preparing Hanford Site Facility Effluent Monitoring Plans
(WHC 1991a)] (e.g., HEPA filtration and continuous air monitor alarms). The
evaluation of routine releases will assume no engineering controls such as
HEPA filters. This results in an increase in the release by a factor of
3,000. No upset conditions resulting in a significant increase in airborne
effluent have been identified.
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5.9.2 Effluent Discharge Point Description

The 296-Z-5 Stack has a diameter of 34 in. and a height of 15 ft. The
stack is continuously sampled and monitored using an, isokinetic stack sampler.
The average flowrate in the stack is about 12,000 ft*/min.

5.9.3 Historical Monitoring/Sampling Data
for the Effluent Streams

The airborne concentration at the 22? -Z-5 Stack is approximately 0.1 of
the DCG, assuming all alpha activity is <°Pu. Based on the 1989 Hanford Site
envg;onmenta] surveillance report (Schmidt 1990), the airborne concentration

°Pu is less than 0.1% of the DCG at the 200 West Area boundary

5.10 296-Z-6 STACK FOR THE 2736-Z,BUILDING STORAGE VAULT

5.10.1 Identification and Characterization of
Potential Source Terms

Only plutonium and small amounts of other radloact1ve contaminates are
present in the product storage area.

To be consistent with current regulations governing monitoring
requirements, the determination of the requirements for a FEMP are based on.
upset conditions without the benefit of engineered controls for mitigating
release [see the Guide (WHC 1991a)] (e.g., HEPA filtration and continuous air
monitor alarms). Therefore, the evaluation of this airborne effluent must
reflect that the absence of the single-stage HEPA filtration in assessing
releases from this faci]ity. The evaluation of routine releases will reflect
the impact of ignoring the HEPA filters by increasing the release by a factor
of 3,000. No upset conditions resulting in a significant 1ncrease in a1rborne
eff]uent have been identified. :

5.10.2 Effluent Discharge Point Description

| The 296-Z-6 Stack has a diameter of 22 in. and extends 30 in. above the
2736-ZA Building. The stack is continuously samg]ed and monitored. The
average flow rate in the stack -is about 1,200 ft°/min.

5.10.3 Historical Monitoring/Sampling Data
for the Effluent Streams

The airg?rne concentration at the 296-Z-6 Stack, assuming all alpha
activity is Pu, is about 0.1 of the DCG. Based on the 1989 Hanford Site
env1ronmenta1 surveillance report (Schmidt 1990), the airborne concentration
of ®°Pu is less than 0.1% of the DCG at the 200 West Area boundary
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5.11 296-Z-10 AND 296-Z-11 STACKS FOR THE
231-Z BUILDING

5.11.1 Identification and Characterization of
Potential Source Terms

The quantity and characteristics of the plutonium and **'Am surface
contamination on the process enclosure surfaces and solid wastes, and the
characteristics of the process enclosure/solid waste surface is described in
Section 16.1. The plutonium inventory present in the burial boxes is not at
risk under normal or upset conditions (properly packaged, two or more barriers
must be lost before the inventory is exposed to the local atmosphere). It is
likely that the plutonium and uranium contamination on the process enclosure
surfaces is relatively stable for two reasons. First, most process enclosure
surfaces are materials not readily corroded, such as glass or stainless steel,
and second, the contamination has been present for a long period of time
indicating that it is probably nonsmearable.

5.11.2 Effluent Discharge Point Description

Gaseous effluents are discharged from the roof of the 231-Z Building
(approximately 45 ft to 50 ft above grade) through two stacks. The
E—4‘Proc§ss Exhausts are discharged at a volumetric flowrate of approximately
5,150 ft°/min via the 296-Z-10 Stack that is 32 in. in diameter and 11 ft
tall, made of stainless steel. The only portion of the E-3 exhaust discharged
directly is from the two change rooms on the second floor via the rectangular,
19.5-in. by 27-in. car;on steel 296-Z-11 Stack. The volumetric flowrate is
approximately 2,500 ft°/min and is highly variable.

The four main fresy air supply systems have a total design capacity of
approximately 60,000 ft°/min. Rooms serviced by these systems receive one air
change every 4 min (15 air changes per hour). Each system is equipped with
wet cell washers and filters. Room air can be heated as required at the
supply fan. There are also steam booster heaters in the ductwork.

There are 7 room e;haust fans with a total design capacity of
approximately 40,000 ft°/min. A1l exhaust ducts are located inside laboratory
rooms whereas a number of supply ducts are located in each corridor. With
proper balancing, air movement is from the corridor into each laboratory room.
This type of air flow is indispensable for proper contamination control.

A11 room exhaust fans draw air from the rooms through HWS-7511-S high-
efficiency fire- and moisture-resistant Type A Filters. These filters are
provided to ensure against a contamination release to the environs in the
event of an accident involving a contamination release within one of the
laboratory rooms. The pressure differential across the filters is routinely
checked by the building air-balance crew to determine whether the filters are
performing adequately.

None of the room svpply fans are connected to the emergency power

circuit. Only the room exhaust fans servicing Rooms 46, 47, 49, and 50 are
connected to the emergency circuit. In the event normal building power is
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1ost air movement within the bu11d1ng would change radically. A1l air -
movement would be towards the north side of the laboratory to the fan operated
from the emergency power. This arrangement is intentional; the potentially
contaminated'air moves away from the change rooms and_office areas.

5.11.3 Historical Hon1tor1ng/$amp11ng Data
for the Effluent Streams .

The 296-Z-10 Stack, which discharges air from the E-4 Process Exhausts,
is equipped with a record sampler and has been in continuous service up to the
present time. Formal reporting of the results were discontinued in June 1987
because of the low levels of the ajrborne contamination and the status of the
facility. The annual gross alpha and beta measured for the preceding periods
are summarized for the two stacks (296-Z-10 and 296-Z-11) as follows:

Gross Alpha, Ci | Gross Beta, Ci
296-2-10 296-2-11 ~  296-2-10 . 296-Z-11
1985. <2 E-07 <2 E-07 < E-07 2 E-06
1986 <2 £-07 <1 E-07 3 E-06 <4 E-07
1987% <2 E-07 <1 E-07 <6 E-07 <4 E-07

*Based on twice the measured value for the first 6 mo.

5.12 296-Z-14 STACK FOR THE 232-Z BUILDING (INCINERATOR)

5.12.1 Identification and Characterization of
Potential Source Terms

Source term reduct1on and stab111zat1on performed in the 232-2 Bu11d1ng
refers to the removal of plutonium-contaminated process equipment and
ventilation system components. During the removal process, decontamination
and cleanup of the interiors of process equipment and the facility itself will
be performed as necessary. These activities may generate some airborne
particulate materials but many of these activities will be performed using
greenhouses to enclose and contain the equipment and components affected.
Therefore, the release of the airborne particulate materials to Zone 3 or
Zone 4 would require the loss of an physical or administrative barrier.

5.12.2 Effluent Discharge Point Description

The 296-Z-14 stack is a 16-in.-dia. by 27-ft-tall sta1n1ess steel stack
31ocated at the southeast corner of the 232-Z Bu11d1ng ,
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5.12.3 Historical Monitoring/Sampling Data
for the Effiuent Streams

The stack is a new installation and no measurements of the emissions
exists.

5.13 2734-ZL BUILDING HEATING, VENTILATION,
AND AIR CONDITIONING EXHAUST

5.13.1. Identification and Characterization of
Potential Source Terms

The only sources of routine airborne releases of hazardous material
(excluding HF) from these areas would be vapors from the storage and work
areas, which are estimated be extremely small. The vapors may include small
amounts of difluorodichloromethane, which is associated with maintenance
activities for air conditioning, refrigeration, and other equipment. The only
upset conditions postulated are the following:

e A slight increase in the.vapors from any material spilled in the
areas

e A single short-term release of difluorodichloromethane. caused by
equipment failure or an error during maintenance

e A leak from controlled-area ventilation equipment. The release from
this upset condition would be very small because the interior of the:
ventilation equipment is at a lower pressure and flow would be into
the ventilation equipment. If the ventilation equipment is
inoperative, there would be no ventilation (driving force) to
provide for movement of the material.

NOTE: The gases stored at the facilities are in DOT-approved shipping
containers. No upset conditions are expected to result in the release of
the contents of these containers.

Most of the hazardous material present at 2734-ZL is in relatively small
quantities (less than a few pounds). Although the total PFP inventory of
these materials may exceed the RQ, the dispersion and/or method of use
precludes- its  introduction at significant levels into the effluent stream by
routine process or upset condition. No routine or upset condition appears to
exist that could release the entire inventory into the effluent stream. No
significant quantities of hazardous material will be present in the waste
stream.

During routine operations, no significant quantity of HF will be present
in the waste stream. During upset conditions, significant quantities may be
present. The PFP gaseous effluent monitoring plan, SD-CP-EMP-002 (Keck 1988b)
postulates three possible upset conditions. The limiting event is the rupture
of the HF header piping. Five HF bottles, each containing 100 1b of HF, are
attached to this header. If the.engineered controls for mitigating
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(i.e., preventing in this Case) the release event are assumed not to be
functional, this facility could release up to 500 1b of HF. The RQ for HF is
100 1b. .

Theré are no radioactive materials in this facility.

5.13.2 Effluent Discharge Point Description

The 2734-1L Building HVAC ventilation exhaust has an average flowrate of
200 ft’/min. In addition, the building is.continuously monitored for HF.
This monitor -has an alarm set point of 3 ppm of HF.
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6.0 SUMMARY

Based on the evaluation of the potential inventory of hazardous and
radioactive materials and the routine effluent monitoring data for the PFP
facilities, a FEMP will be required. This evaluation considered both routine
and upset conditions and systems ancillary to the PFP Facilities.

6.1 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR 216-Z-20 CRIB.

There is potential to release more than the RQ amount of acetone and
silver when upset conditions are considered. If the PRF and RMC Line were
operating, it appears that further increases in the effluent releases could
occur. These future activities may significantly increase the potential
routine releases.

Changes in future activities may also affect the routine alpha activity
releases. If the PRF were restarted, the effluent cou]d increase to a level
of 1.8 x 1077 uCi/mL for an annual f]ow of 2.8 x 108 L. If the RMC Line were
restarted, the eff]uent could increase to a level of 1 4 x 10°® uCi/mL for an
annual f]ow of 2.8 x 108 L.

If the S&C Dissolver Acid Preheater in the 236-Z Building had a plugged
line, it could cause the heated acid to fill and overflow. This scenario
results in the potential release of 224 1b of nitric acid

If the water jacket for C-4 Heat Exchanger in G]ovebox 6 fa11s, it could
result in a release of about 6.0 1b of nitric acid and 1.2 x 10™* 1b
(3.3 x 10 Ci) of Pu to the effluents to the 216-Z-20 Crib.

Information on the potential radioactive liquid effluent releases during
both routine and upset facility operating conditions indicates the EDE to the
maximally exposed member of the general public consuming the water would be.
greater than 4 mrem/yr, which represents a dose limit from a radionuclide or
mixture of radionuclides at a level of 4% of the DCG value. The principle
radionuclides contributing to the potential release are 2°:%%py. Based on
the data, it is recommended that a FEMP be prepared describing the effluent
monitoring requirements for radioactive liquid effluent releases.

Information on the potential hazardous liquid effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge will exceed
applicable reportable quantities of regulated substances. Specific
information is presented in the attachments to this report. Based on the
data, it is recommended that a FEMP must be prepared describing the effluent
monitoring requirements for hazardous liquid effluent releases.
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6.2 DETERMINATION OF FACILITY EFFLUENT MONITORING PLAN
REQUIREMENTS FOR 216-Z-21 SEEPAGE BASIN SYSTEM

Information on the potential radioactive liquid effluent releases during
both routine and upset facility operating conditions indicates that no
detectable (significant) release would occur. Thus, the EDE (related to this
facility) to the maximally exposed member of the general public consuming the
water from this area would be less than 4 mrem/yr, which represents the dose
1imit from a radionuclide or mixture of radionuclides at a level of 4% of the
DCG value. Specific information is presented in the attachments to this
document. Based on the data, it appears that no FEMP is required for this
release pathway for radioactive materials in the effluent.

Information on the potential hazardous liquid effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge is essentially
zero. Thus, this effluent pathway will not exceed applicable reportable
quantities for regulated substances. Specific information is presented in the
attachments to this document. Based on the data, it appears that no FEMP is
required for this release pathway for hazardous materials in the liquid
- effluent.

6.3 DETERMINATION OF FACILITY EFFLUENT MONITORING PLAN
REQUIREMENTS FOR THE EAST AND WEST TILE. FIELDS

. Information on the potential radioactive liquid effluent releases during
both routine and upset facility operating conditions indicates that no
detectable (significant) release would occur. Thus, the EDE (related to this
facility) to the maximally exposed member of the general public consuming the
water from this area would be less than 4 mrem/yr, which represents the dose
limit from a radionuclide or mixture of radionuclides at a level of 4% of the
DCG value. Specific information is presented in Attachment 1. Based on the
data, it appears that no FEMP is required for this release pathway for
radioactive materials in the effluent.

Information on the potential hazardous 1iquid effluent releases during
both routine and upset facility operating conditions indicates that the
quantity of hazardous materials at the point of discharge is essentially zero.
Thus, this effluent pathway will not exceed applicable reportable quantities
for regulated substances. Specific information is presented in the
attachments to this report. Based on the data, it appears that no FEMP is
required for this release pathway for hazardous materials in the effluent.

6.4 DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENTS FOR
THE 216-Z-13, 216-Z-14, AND
216-Z-15 FRENCH DRAINS

Because of the potential for radioactive material to be in the effluent
streams, a FEMP is required for these streams.
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6.5 DETERHINATION OF FACILITY EFFLUENT MONITORING o
PLAN REQUIREMENTS FOR THE 241- Z TREATMENT
TANKS AND FACILITY :

Information on the potential radioactive liquid effluent releases during
both routine and upset facility operating conditions indicates that no
detectable (significant) release would occur. Thus, the EDE (related to this
facility) to the maximally exposed member of the general public consuming the
water from this area would be less than 4 mrem/yr. .Four mrem/yr represents
the dose 1limit from a radionuclide or mixture of rad1onuc11des at a level of
4% of the DCG value. Specific information is presented in the attachments to
this report. Based on the data, it appears that no FEMP is required for this
release pathway for potential radioactive Tiquids in the effluent.

Information on the potential hazardous liquid effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge is essentially
zero. Thus, this effluent pathway will not exceed app]icab]e reportable

%g% quantities for regulated substances. Specific information is presented in the
= attachments to this report. Based on the data, it appears that no FEMP is
ﬁgé' required for this release pathway for hazardous mater1a]s in the effluent.

::Emm

6.6 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR THE 234-5Z BUILDING
ZONE 1 EXHAUST

An evaluation of the potential radioactive airborne.effluent releases
during both routine and upset facility operating conditions has been
B performed. The evaluation was performed by reviewing radioactive material
e inventories and potential upset conditions. It was concluded that there is no
" mechanism for a significant release of radioactive material. The evaluation
indicates the EDE to the maximally exposed member of the general public would
be Tess than 0.1 mrem/yr, which represents 1% of the radioactive airborne-
effluent release 1imit standard of 10 mrem/yr. Based on the data, it appears
that a FEMP is not required for this release pathway for radioactive material.

Information on the potential hazardous airborne effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge to the environment
will not exceed applicable reportable quantities for regulated substances.
Specific information is presented in the attachments to this report. Based on
the data, it appears that a FEMP is not required for this release pathway for
hazardous material.

The upset condition fof~the facility to generate hazardous airborne
material is a container breach during handling. The only generation mechanism
would be evaporation of this material.
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6.7 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR THE 291-Z-1 MAIN STACK

The potential radioactive airborne effluent releases during routine and
upset facility operating conditions has been evaluated.. Based on the current
inventories of plutonium and the current effluent releases for routine
activities with the HEPA filter in place, the EDE to the maximally exposed
member of the general public would exceed 0.1 mrem/yr without HEPA filters.
The EDE of 0.1 mrem/yr represents 1% of the radioactive airborne effluent
release Timit standard of 10 mrem/yr. Based on the data, it appears that a
FEMP is required for this release pathway for radioactive materials.

Information on the potential hazardous airborne effluent releases during.
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge to the environment

« - Will exceed applicable reportable quantities for regulated substances.
- ¢ - Specific information is presented in the attachments to this report. Based on

" “"the data, it appears that a FEMP is required for this release pathway for
hazardous materials in the effluent. 4

6;8 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN: REQUIREMENTS FOR THE 296-Z-3 STACK:

An-evaluation of the potential radioactive:airborne effluent releases"
during both routine and upset facility operating conditions can be estimated
by multiplying the release by 3,000 and then correcting for dispersion of the
material before it reaches the nearest member of the public. A reduction in
concentration by a factor of 10~ would be expected. The results indicate if
the HEPA filters are not present, the concentration at the nearest member of
the public would be Tess than 0.1 mrem EDE per year. Based on this:
assessment, the current effluent for routine and upset activities (without the
HEPA filter in place), the radiation EDE to the maximally exposed member of
the general public would be less than 0.1 mrem/yr, which represents 1% of the
radioactive airborne effluent release 1imit standard of 10 mrem/yr. Based on
the data, it appears that a FEMP is not required for this release pathway for
radioactive materials in the effluent.

Information on the potential hazardous airborne effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge is essentially
zero. Thus, this effluent pathway will not exceed applicable reportable
quantities for regulated substances. Specific information is presented in the
attachments to this report. Based on the data, it appears that a.FEMP is not
required for this release pathway for hazardous materials.

6.9 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR THE 296-Z-5 STACK FOR
THE 2736-ZB BUILING

An evaluation of the potential radioactive airborne effluent releases

during both routine and upset facility operating conditions can be estimated
by multiplying the release by 3,000 and then correcting for dispersion of the
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material before it reaches the nearest member of the.public. A reduction in
concentration by a factor of 10™ would be expected. The results indicate if
the HEPA filters are not present, the concentration at the nearest member of
the public would be less than 0.1 mrem EDE per year. Based on this assess-.
ment, the current effluent for routine and upset activities (without the HEPA
f11ter in place), the radiation EDE to the maximally exposed member of the
general public would be less than 0.1 mrem/yr, which represents 1% of the
radioactive airborne effluent release 1imit standard of 10 mrem/yr. Based on
the data, it appears that a FEMP is not requ1red for th1s release pathway for
radioactive materials in the effluent. .

Information on the potential hazardous airborne effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge is zero. Thus,
this effluent pathway will not exceed applicable reportable quantities for

«regulated substances. Specific information is presented in the attachments to

this report. Based on the data, it appears that a FEMP is not required for
this release pathway for hazardous materials.

6.10 DETERHINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR THE 296-Z-6 STACK FOR
THE 2736-Z BUILDING STORAGE VAULT

An evaluation of the potential radioactive airborne effluent releases
during both routine and upset facility operating conditions can be estimated
by multiplying the release by 3,000 and then correcting for dispersion of the
material before it reaches the nearest member of the public. Based on
dispersion data provided by Pacific Northwest Laboratory. (PNL), a reduction in
concentration by a factor of 10™ would. be expected. The results indicate if
the HEPA filters are not present, the concentration at the nearest member of
the public would be about 0.001 DCG for a year. Based on this assessment of
the current effluent for routine and upset activities (without the HEPA filter
in place), the radiation EDE to the maximally exposed member of the general
public would be Tess than 0.1 mrem/yr, which represents 1% of the radioactive
airborne effluent release limit standard of 10 mrem/yr. Based on the data, it
appears that a FEMP is not required for this release pathway for rad1oact1ve
materials in the effluent.

Information on the potential hazardous 1liquid effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials in the facility is zero. Thus, this
effluent pathway will not exceed applicable reportable quantities for
regulated substances. Specific information is presented in the attachments to

- this report. Based on the data, it appears that a FEMP is not required for

this release pathway for hazardous materials in the effluent.

6.11 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR THE 296-Z-6
STACK FOR THE 2736-Z BUILDING

The current status of the facility is uncertain because funding to -
complete renovations is subject to budgetary constraints. Based on the
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projected use of the facility as an office and training facility with no
projected use or storage of radioactive or hazardous materials, a FEMP is not
required. The decision will be reviewed based on the length of time
anticipated for the current status, the type and level of the plutonium and
uranium inventory estimated to be at risk, and other additional information
obtained.

6.12 DETERMINATION OF FACILITY EFFLUENT MONITORING
PLAN REQUIREMENTS FOR THE 296-Z-14 STACK FOR
THE 232-Z BUILING (INCINERATOR)

An evaluation of the potential radioactive airborne effluent releases
during both routine and upset facility operating conditions can be estimated

... by multiplying the release by 3,000 and then correcting for dispersion of the
- material before it reaches the nearest member of the public. Based on

dispersion data provided by Pacific Northwest Laboratory (PNL), a reduction in
concentration by a factor of 10" would be expected. The results indicate if
the HEPA filters are not present, the concentration at the nearest member of
the public would be about 0.001 DCG for a year. Based on this assessment, the
current effluent for routine and upset activities (without the HEPA filter in
. place), the radiation EDE to the maximally exposed member of the general
public would be less than 0.1 mrem/yr, which represents 1% of the radioactive
airborne effluent release 1imit standard of 10 mrem/yr. Based on the data, it
appears that a FEMP is not required for this release pathway for radioactive
materials in the effluent.

Information on the potential hazardous 1liquid effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials in the facility is zero. Thus, this
effluent pathway will not exceed applicable reportable quantities for
regulated substances. Specific information is presented in the attachments to
this report. Based on the data, it appears that a FEMP is not required for
this release pathway for hazardous materials in the effluent.

6.13 DETERMINATION OF FACILITY EFFLUENT MONITORING PLAN
REQUIREMENTS FOR THE 2734-ZL BUILDING HEATING,
VENTILATION, AND AIR CONDITIONING EXHAUST

An evaluation of the potential radioactive airborne effluent releases
during both routine and upset facility operating conditions has been per-
formed. No potential sources of significant quantities of radioactive
material have been identified. Based on this information, the EDE to the
maximally exposed member of the general public is estimated to be essentially
zero. This estimate is clearly less than 0.1 mrem/yr, which represents 1% of
the radioactive airborne effluent release limit standard of 10 mrem/yr. Based
on the data, it appears that no FEMP is required for this release pathway for
radioactive materials.

Information on the potential hazardous airborne effluent releases during
both routine and upset facility operating conditions indicates that the
quantities of hazardous materials at the point of discharge to the environment
may exceed applicable reportable quantities for regulated substances (HF)
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during upset conditions. Specific information is presented in the attachments
to this report. Based on the data, it appears that a FEMP is required for
this release pathway for hazardous materials..

6-7



WHC-EP-0440

This page intentionally left blank.

6-8



WHC-EP-0440 -
7.0 DEFINITIONS

Administrative Control Values--Contractor-imposed radionuclide and
hazardous material release limits usually based on as low as reasonably
achievable (ALARA) goals .for protection of the public.

Contractor--A company or entity that has entered into a prime contract to
operate a Hanford Site facility or perform a function for the U.S. Department
of Energy-Richland Operations Office (DOE-RL).

Crib--Subsurface 1iquid waste disposal unit designed for percolation.

Dangerous Waste--Washington State designation for solid wastes specified
in Washington Administrative Code (WAC) 173-303-070 through 173-303-103
(WAC 1989b) as dangerous or extremely hazardous waste.

Derived Concentration Guides--The concentration of a radionuclide in air
or water that, under conditions of continuous exposure for 1 yr by a single
exposure mode, would result in an effective dose equivalent of 100 mrem.

" Derived Concentration Guides (DCG) do not consider decay products when the
parent radionuclide is the cause of the exposure. The DCGs are listed in

U.S. Department of Energy (DOE) Order 5400.5, Chapter III (DOE 1990), and

contractor safety and environmental comp11ance manuals. '

Discharge Point or Effluent Discharge Point--The point at which an
effluent or discharge enters the environment from the facility in which it was
generated.

Ditch--Unlined conveyance of liquid wastes to a pond or trench structure
designed for percolation.

Drainfield--Liquid waste disposal unit, usually underground, that is fed
by a sewer system and is designed for percolation. These units are also
referred to as tile fields.

Effluent--Any treated or untreated air emission or liquid discharge at a
DOE site or from a DOE facility.

Effluent Monitoring--Measurement of liquid and gaseous effluents for the
purpose of characterizing and quantifying contaminants, assessing radiation
exposures of members of the public, providing a means to monitor and/or
control effluents at or near the point of discharge, and demonstrating
compliance with applicable standards and permit requirements.

Effluent Sampling--The continuous or intermittent collection and analysis
of effluent samples for the purpose of characterizing and quantifying
contaminants, assessing radiation exposures to members of the public,
providing a means to control effluents at or near the point of discharge, and
demonstrating compliance with applicable standards and permit requirements.

Environmental Control Limits--Contractor limits based on permit Timits
and contractor policies as derived frtm DOE requirements.
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Environmental Occurrence--Any sudden or susta1ned deviation (categorized
as emergencies, unusual occurrences, or off-normal occurrences) from a
regulated or planned performance at a DOE operation that has environmental
protection and compliance significance. Typical occurrences. of interest to
this document include failure of primary or secondary facility effluent
monitoring equipment or a monitored/unmonitored release of regulated materials
exceeding administrative control values.

Environmental Surveillance--The collection and analysis of samples or
direct measurements of air, water, soil, foodstuffs, biota, and other media
from DOE sites and their environs to determine compliance with applicable
standards and permit requirements, assessing radiation exposures of members of
the public, and assessing the effects, if any, on the local environment.

Extremelx Hazardous Waste--Washington State designation for waste
“!_speC1f1ed in WAC 173-303-070 through 173-303-103 (WAC 1989b). :

Hazardous Materials--DOE term for nonradioactive hazardous substances as
specified by the U.S. Environmental Protection Agency (EPA) [40 Code of
‘Regulations (CFR) 302 (EPA 1989c)].

French Drain--Subsurface soil drain for disposal of relatively low-
volume, Tow-level radioactive solutions. This is similar in basic design
principles to a crib arrangement.

Hazardous Waste--Solid wastes designated by 40 CFR Part 261 (EPA 1989d),
and regulated as hazardous wastes by the EPA or Washington State WAC 173-303
(WAC 1989b). This term includes dangerous waste, extremely hazardous wastes,
and toxic dangerous waste.

In-Line Monitor--A system in which a detector or other measuring device
is placed in the effluent stream for the purpose of performing measurements on
the effluent stream.

Inventory at Risk--The quantity of radioactive and/or nonradioactive
hazardous material present in a facility with the potential to enter a gaseous
or liquid effluent stream.

Isokinetic--A condition that exists when the velocity of air entering a
sampling probe held in an airstream is identical to the velocity axis of flow
of the:airstream being sampled at that point.

Mixed Waste--Waste containing both radioactive and hazardous components
regulated by the Atomic Energy Act of 1954 and the Resource Conservation and
Recovery Act of 1976, respectively.

Norma] Operations--A plant operating condition where all processes and
safety control devices are operating as designed.

Occurrence Notification Center--The single point of contact for reporting
occurrences (i.e., emergencies, unusual occurrences, and off-normal
occurrences) that affect DOE facilities on the Hanford Site.
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. Qut-of-Specification Condition--A condition that is outside the operating
parameters established for airborne emissions and liquid discharges.

Radioactive Component--Refers only to the actual radionuclides dispersed
or suspended in the waste substance.

Reportable Quantjties--That quantity of hazardous substances as listed in
40 CFR.302.4 (EPA 1989c), which, if released, requires notification as per
40 CFR 302. These quantities also provide the criteria for requiring FEMPs
with respect to nonradioactive hazardous substances.

Shutdown Condition--A plant condition where all processes involving
radioactive and/or hazardous materials are inactive and otherwise stable.

Source Term--The amount, activity, or concentration of a hazardous or
radioactive material in a facility effluent stream at the point of discharge
that is available to expose personnel either within the facility or beyond the
site boundary.

Toxic Dangerous Wastes--NaShihgton State designation for wastes meeting
the criteria specified in WAC 173-303-101 (WAC 1989b).

Trench--Unlined surface impoundment-like structure designed for
percolation and not for the total confinement of liquid wastes.

UgSet Condition--Any one condition that is outside the horma] process

operating parameters, or an unusual plant operating condition where one
material confinement/containment barrier or engineered control has failed.
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ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT

FACILITY 234-57, 291-7, 242-7, DISCHARGE POINT 216-7-20 Crib
236-7, 2736-7, 232-1

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS ,
Physical/ Quantity Projected dose

Radionuclide chemical re]eased w/o w/o controls CAP88
- form controls' (Ci) (mrem) GENII
1. s Liquid 6.7 E-03 2.3 E-04 2.9 E-04
2. s Liquid 1.4 E-02 3.2 E-04 3.4 E-04
3. BBpy ~ Liquid 4.5 E-03 2.7 E-02 3.6 E-02
4. Ppy ‘Liquid 7.8 E-03 5.0 E-02 6.8 E-02
5.  py - Liquid 5.1 E-02 5.1 E-03 7.0 E-03
6.  *'Am ‘Liquid 7.2 E-03 7.0 E-02 9.4 E-02
Total 0.15 021
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
Quantity ’ % of
mrerial  TEldE gty (1p)  reportable
1. HNOg 224 1,000 22.4

Quant1t1es based on 11qu1d effluent data
2Upset condition.

Identification of Reference Material
WHC-EP-0141-2

If the Tiquid effluent is potentially contaminated (sufficient quantity to
exceed 4% of the DCG on a yearly average), a FEMP is required. For airborne
or Tiquid effluents, if the total projected dose from radionuclides exceeds
0.1 mrem EDE from any one discharge point or if any one regulated material
discharged from a facility exceeds 100% of a reportable quantity or a
permitted quantity, a FEMP is required. Check the appropriate space below.

FEMP is required - X FEMP is not required
EVALUATOR__GZZ,‘ZK/”— .t DATE_1/24/9/
Faclity [rmilonce - i
MANAGER; 1 ) Be LAGormer ‘T . _DATE _ifas /.
Eibopmam, . - T
EAEHATY MANAGER " T " DATE (3 %
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ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT -

FACILITY 234-57 Building : DISCHARGE POINT 216-7-21 Basin
(North Storm Drain)

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

o Physical; ~ Quantity Quantity ~ Frojected
Radionuclide  chemical w/controls release w/o. oo+l
. form (Ci) controls (Ci) (mrem)
1. None )
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
| Regulated Quantity Quantity Reportable re §r€:b1e
material (1b) release (1b) quantity (1b) . qﬁantity
1. None

Identification of Reference Material

If the liquid effluent is potentially contaminated (sufficient quantity to
exceed 4% of the DCG on a yearly- average), a FEMP is required. For airborne
or liquid effluents, if the total projected dose from radionuclides exceeds
0.1 mrem EDE from any one discharge point or if any one regulated material
discharged from a facility exceeds 100% of a reportable quantity or a
permitted quantity, a FEMP is required. Check the appropriate space below.

FEMP is required FEMP is not required ___ X
EVALUATOR 7{{_3@”4«»—— . DATE_lfz+/s:
R 10 L1 S ST
MANAGER, Eﬂwﬁéﬂndl::amm b L9éscner - DATE __J/25/91

JE BT, "~ i

ENiROKAPEUTRY_
FACHITY MANAGER

.é—/ DATE ///J/éy
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'ATTACHMENT 1 -

DETERMINATION OF FACILITY EFFLUENT -
MONITORING PLAN REQUIREMENT

FACILITY 234-57, 236-7, 270-Z, DISCHARGE POINT WEast(Tile fField

and 2704-7 Buildings;
MO-015, -016, -017, -
-031, -032, and ‘
=939 Trailers

FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

Physical/ 32?22125' Quantity ﬁ;ﬁifiﬁﬁ?
Radionuclide  chemical w/controls release w/o controls
| form | (Ci) controls (Ci) “(mrem)
1. None ' ‘
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
Regulated . Quantity Quantity Reportable re ﬁr$§b1e
“material (1b) ~ release (1b) quantity (1b) qﬁantity

1. None

‘Identification of Reference Material

If the 1iquid effluent is potentially contaminated (sufficient quantity to
exceed 4% of the DCG on a yearly average), a FEMP is required. For airborne
or liquid effluents, if the total projected dose from radionuclides exceeds
0.1 mrem EDE from any one discharge point or if any one regulated material
discharged from a facility exceeds 100% of a reportable quantity or a
permitted quantity, a FEMP is required. Check the appropriate space below.

FEMP is required | FEMP is not required __ X
:auwxw&.yéégﬂm—:_ —— __rarz __DATE__//24/4
R . 7T sy G ' L

MANAGERHIYE - DA@_;.E’Z’T

HHFRAGATA 3,7/ | ,/‘i?§47'v' :
PACILITY MANAGER AP ‘a@.—/ DATE ///2/}/-2/
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ATTACHMENT 1
DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT

FACILITY 234-57 Annex, DISCHARGE POINT West Tile Field
2736-78 Building
FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS

physical;  TEAHLY Quant ity Pdroosjeecwtleod
Radionuclide = chemical w/controls release w/o controls
form (C1) controls (C1) (mrem)

1. None
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS

Regulated Quantity Quantity Reportable re ?rg§b1e

material (1b) release (1b) quantity (1b) qﬁantity
i. None o

Identificationrof ReferenCe Material

If the 1liquid effluent is potentially contaminated (sufficient quantity to
exceed 4% of the DCG on a yearly average), a FEMP is required. For airborne

or liquid effluents, if the total projected dose- from radionuclides exceeds

0.1 mrem EDE from any one discharge point or if any one regulated material
discharged from a facility exceeds 100% of a reportable quantity or a-

permitted quantity, a FEMP is required. Check the appropriate space below. =

FEMP is required FEMP is not required X
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"WHC-EP-0440

ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT
- MONITORING PLAN REQUIREMENT -

FACILITY 291-Z Bui]ding\ - DISCHARGE POINT - 216-7Z-13, 216-7-14,
(French Drains) : - 216-7-15
FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS
. tity : . Projected
_ Physical/ Quan . Quantity
Radionuclide chemical re]ease? release w/o dose w{o
form w/conpro S controls (Ci) controls
, (Ci) > (mrem)
1. None' . . |
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
Regu]aﬁed Quantity Quantity 'Reportab]e rep%rg§b1e
material (1b) release (1b) quantity (1b) "o/ nvity
1. None '
o . Identification of Reference Material

ETE,

'No_radionuclide inventory available; however, some radioactive materia]
assumed to be released in very low level amounts.  (Inventory of Injection
Wells, U.S. Environmental Protection Agency, Form 7500-4B, Facility I.D.

- Number WA7890008967. . '

- If the liquid effluent is potentially contaminated (sufficient quantity to
exceed 4% of the DCG on a yearly average), a FEMP is required. For airborne
or liquid effluents, if the total projected dose from radionuclides exceeds
0.1 mrem EDE from any one discharge point or if any one regulated material
discharged from a facility exceeds 100% of a reportable quantity or a
permitted quantity, a FEMP is required. Check the appropriate space below.

FEMP is required ___ X . FEMP is not required
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" WHC-EP-0440

ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT -

FACILITY 241-7 Treatment Tank  DISCHARGE POINT 241-7 Treatment Tanks
{Upset Condition)
FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS -

. k Physical/ S Quantity iﬁﬂifiﬁﬁ?
Radionuclide chemical Quantity (Ci) released w/o controls
form contro]; (Ci) (mrem)
1. TRU Liquid <100 0 0
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS
. % of
Ml D, reportane

1 Cr 0 10 - 0
2. Pb 0 1 0
3. Ag 0 1 0
4 cct, 0 10 0

Identification of Reference Material
Dangerous Waste Part A Permit Application for thef24l-Z.Treatment Tank

(WA7890008967) (T-2-5)

If the liquid effluent is potentially contaminated (sufficient quantity to
exceed 4% of the DCG on a yearly average), a FEMP is required. For airborne
or liquid effluents, if the total projected dose from radionuclides exceeds
0.1 mrem EDE from any one discharge point or if any one regulated material
discharged from a facility exceeds 100% of a reportable quantity or a
permitted quantity, a FEMP is required. Check the appropriate space below.

FEMP is required FEMP is not required X
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WHC—EP—0440

ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT .
MONITORING PLAN REQUIREMENT

FACILITY 234-57 Bui]ding. DISCHARGE POINT 234-5Z Building Zone 1°
‘ Exhausts
FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS-
iysical UYL quanity  Pradected
Radionuclide chemical w/controls release w/o controls
form . controls (Ci)
(Ci) (mrem)
1. None '
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS-
Regulated Quantity Quantity Reportable re %rzsze
~material (1b) release (Ib) quantity (1b) qﬂantity
1.  None | |

Identification of.Referénce Material
WHC-SD-CP-SAR-021, Rev. 0

SD-CP-EMP-002, Rev. 0

For airborne or liquid effluents, if the total projected dose from
radionuclides exceeds 0.1 mrem EDE from any one discharge point or if any -
one regulated material discharged from a facility exceeds 100% of a
reportable quantity or a permitted quantity, a FEMP is required. Check the
appropriate space below. '

FEMP 1is required ‘ FEMP is not required X

EVALUATOR 6t - DATE 4124/1/

DATE __1/25/51
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WHC-EP-0440

ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT

FACILITY 234-57, 236-7, DISCHARGE POINT 291-7-1 Main_Stack
242-7 Bldgs. ‘
FACILITY INVENTORY AT RISK: OF RADIOACTIVE MATERIALS
Eg?g;;;g Quantity Projected dose

Radionuclide* " released w/o  w/o controls - CAP88

"/°?2§;°]5 controls (Ci)  (mrem) GENII
1.  Gross Alpha 4.0 E-04 1.2 E-00 1.8 E-00 1.9 E-00
2.  Gross Beta <4.7 E-05 1.4 E-01 1.1 E-03 1.1 E-03
. Total 1.8 E-00 1.9 E-00

* Gross Alpha = ®°Pu and Gross Beta = “%Sr
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS

iﬁ%ﬁ:?fﬁ Quantity released. (1b) R:ﬁi:ﬁ?ﬁ;e rep§}2;b1e
(1b/24h) quantity
1 ccI, 400/24h" .10 4,000
2 NO, 100/yr[<10®] 10 <100
3. HCI 20/yr _ 5,000 <0.1
4 Acetone 140/yr - 5,000 <0.1
5 HF 10 100 10

Identification of Reference Material

WHC-EP-0141-2
SD-CP-EMP-002

Mcorrespondence No. 9050958, M. J. Brown to R. D. Izatt, dated 2-27-90,
CERCLA Continuous Carbon Tetrachloride Releases. Value is conservative.
@ypset condition.

For airborne or liquid effluents, if the total projected dose from
radionuclides exceeds 0.1 mrem EDE from any one discharge point or if any
one reguiated material discharged from a facility exceeds 100% of a
reportable quantity or a permitted quantity, a FEMP is required. Check the
appropriate space below.

FEMP is required X FEMP is not required
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WHC-EP-0440

ATTACHHENT 1

- DETERMINATION OF FACILITY EFFLUENT
- MONITORING PLAN REQUIREMENT

FACILITY ~241-Z Building DISCHARGE POINT 296-Z-3. Stack
FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS ;
' Sg?gzizg 'Quantity PrOjected dose
Radionuclide* W/contrb]S - released w/o  w/o controls "~ CAP88
(Ci) - controls (Ci)  (mrem) GENII
1. Gross Alpha 7.5 E-07 2.2 E-03 8.1 E-03 1.2 E-02
2. Gross Beta - <4.3 E-07 1.3 E-03 2.6 E-05 3.4 E-05

Total - X . | 8.1 E-03 1.2 E-02
* Gross Alpha = 239Pu._and Gross Beta = °Sr
FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS'MATERIALS-

' Reportable % of
R"‘eagtu;ra1tae]d -Quantity released (1b) quantity reportab]e \
: (1b/24h) quantity
1. ccI, . <10 10 <100

X

2. NO - <10M 10 <100
Identificdtion of Reference Material |

WHC-EP-0141-2

(Mypset condition.

For airborne or liquid effluents, if the total projected dose from
radionuclides exceeds 0.1 mrem EDE from any one discharge point or if any
one regulated material discharged from a facility exceeds 100% of a
reportable quantity or a permitted quantity, a FEMP is requ1red Check the
appropriate space below. .

FEMP is required : FEMP is not required X
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WHC-EP-0440

ATTACHMENT 1

DETERMINATION OF FACILITY EFFLUENT
MONITORING PLAN REQUIREMENT

FACILITY 2736-ZB Building DISCHARGE POINT 296-Z-5 Stack
FACILITY INVENTORY AT RISK OF RADIOACTIVE MATERIALS
Quantity

-Kadionucliqge

released w/o w/o0 controls " CAP88
w/czg?;o]s‘ controls (Ci) (mrem) GENII**-
1. Gross Alpha 4.3 E-07 1.3 E-03 4.7 E-03 6.7 E-03-
2, Gross Beta <1.5 E-06 4.5 E-03 9.0 E-05 1.2 E-04
Total ' 4.8 E-03 6.8 E-03

- * .Gross Alpha = 23%py and Gross Beta = %%Sr
** Note: The treatment factor was applied for both GENII and CAP88.

.. Environmental Protection has applied the treatment factor only to CAP88 for
WHC-EP-0498 (WHC 1991b).

~ FACILITY INVENTORY AT RISK OF NONRADIOACTIVE HAZARDOUS MATERIALS

. : . . Reportable % of
Regulated Quantity Quantity. v ,
A ‘ : quantity reportable.
material (1b) released (1b) (1b/24h) quantity
1. None

2.
Identification of Reference Material vy
WHC-EP-014]1-2

For airborne or 1liquid effluents, if the total projected dose from
radionuclides exceeds 0.1 mrem EDE from any one discharge point or if any
one regulated material discharged from a facility exceeds 100% of