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SUMMARY 

The 115-C, -F, and -H Reactor Exhaust Ventilation Stacks were succeisfully 
demolished and buried in place and the area was returned to natural terrain in 

September 1983. The work was accomplished by a subcontractor under the 

administration and technical control of . LINC Nuclear Industries' 

Decommissioning Services. 

There were no personnel injuries or safety infractions during this contract. 

The subcontractor finished the work at cost and five days ahead of scnedule. 

All demolition activities were performed with tne utmost regara to the 

personnel involved. Special procedures, equipment, clothing, respirator 

equipment, gloves, safety glasses and face shields were provided. Personnel 

working in tne demolition zone used the aquipment and clothing througnout the 

drilling and demolition phases. 

The Allowable ~esidual Contamination Level (ARCL) methodology was used in the 

100 Areas for the first time on this decommissioning project. The ARCL 

reports are being prepared for each stack to document the final characteriza­
tion and to specifically assure that decommissioning metnods were sufficient 
to prevent future inhabitants of tnese sites from receiving oases greater than 

25 mrem/year to the whole body or to any organ • . 
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1.0 I NTROOUCTI ON 

Tni s report documents tne decommissioning of three reactor exhaust stacks on 
tne Hanford Site in the state of Washington. Each of the eight retiree 
r~actors had an exhaust stack designated as the 116 building or stack. This 

report covers the demolition of the 116-C, -F, and -H stacks. The other five 

r ~actor stacks, 116-8, -0, -DR, -KE, and -KW, will be decommissioned at a 

late r date according to UNC Nuclear Industries Decommissioning Services' 
long-range planning. 

Oemol i tion involved drilling and felling the stacks; drilling, blasting and 

excavating the bases; and excavating, backfilling, and contouring the burial 

trenches to a condition compatible witn the surrounding terrain. Demolition 

of the three 116 stacks was subcontracted to Blasting and Vibration 

Consultants, Inc. (BVC) and administered by UNC Procurement, Subcontracts, 

under the technical direction of UNC Decommissioning Services. 

- l -
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2.0 DESC~IP TI ON OF 116 STACK FACI LI TIES 

2. l HISTORY 

The 116-F, -H, and -C reactor exhaust ventilation stacks were al l constructed 

between 1943 and 1951. These stacks dispersed the unfi l tered reactor bu il ding 

exhaust air into the atmosphere unt i l the r i lter bui ldings were constructed i n 

the late 1960 ' s and ear ly 1970 ' s . Each stack was constructed with i ts 

associated reactor and operated unt i l the reactor facilit ies were gradua lly 

phased out and retired from serv i ce . 

CONSTRUCTION 

STACK START 

11 6-F Dec . 1943 

116-H Mar. 1948 

116-C June 195 1 

2.2 LOCATION 

OPERATION 

START 

Feb. 1945 

Oct . 1949 

Nov . 1952 

SH UT DOWN 

June 1965 

Apr i 1 1965 

Apr i 1 1969 

The stac ks were located in three reactor areas s i t uated along the south shore 
of the Columbia Ri ver where i t traverses the northern part of the Hanford 

Site. The 100-F, -H, and -B/C Areas are shown on the Hanford Si te map, 
Figure l . The area boundar ies and the location of the stacks wi t hin each of 

the respective areas are shown in Figures 2, 3, and 4. 

2.3 P~YSICAL DESCRIPT ION 

The 116 stacks were part of the reactor building ventilation system, wh i ch was 

designed to provide clean air to t he various work sites witl1in the reactor 

bui lding. The c l ean ai r entered t ne noncontaminated port ions of the reactor 

building, then moved through zones with i ncreasing leve l s of contaminat ion , 
and fina l ly entered the f i lter buil ding where the air passed through 

-2-
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• UNI-3855 

"absolute" (particulate) and "halogen" (activated charcoal) fi l ters. The 

fil tered air then vented through the 200-ft stacks and discharged into the 

3.tmosphere. 

The 116-C, -F, and -H stacks (Figures 5, 6 and 7) were similar, 200 ft nigh, 

round, reinforced concrete structures, with a base diameter of 16 ft-7 in. 

Maximum wall thickness of concrete was 18 in. at the stack base. Each stack 

restea on a double octagon-shaped base which extended 17 ft-6 in. below 

grade. The upper octagon measured 13 ft-6 in. across the flats and was 

11 ft-6 in. thick; the lower octagon was 27 ft across the flats and 6 ft 

thick . A 6-in. drain pipe was instal l ed in the bottom of each stack. 

• Figure 5. 116-C Stack. 

-7-
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Figure 7. 

116-F Stack. 

116-H Stack. 
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2.4 RADIOLOGICAL DESCR IPTION 

Th e radiological description of the 116 stacks was based on a comparison of 

info rmation found in Radiological Characterization of the Retired 100 Areas, 

UNI -946 (Reference 1), and sampling and surveys completed before the stacks 

·~ere felled. 

8o se rates measured at the base of Che reactor stacks were less than 1 mR/hr. 

The general background level inside the bottom of the stacks was approximately 

1,000 cpm, as measured with a GM probe. Smearable alpha contamination was 

present up to 130 dpm/100 cm2, and averaged about 30 dpm/100 cm2. 

Smearable beta contamination ranged from 100 to 5,000 dpm/ 100 cm2. The 

inl et duc t leading to the 116-C stack had smearable beta contamination of 
'? 15,000 dpm/ 100 cm-. 

In 1966 the i nter i or of the 116-C stack was coated with a 1/8-in. t ar layer. 

Before demolit ion the tar was analyzed for radioacti vity and depth of 

penetration . 

Prior to denoliti on each s t ack was surveyed for direct and smearab le 

activity. Co nc rete samp les were taken for isotopic analyses to determine 

depth of penetration and concentrat ions of dispersed activity. 

Th~ escimated radionuclide inventory for the 116-F stack, for example, was 
5.0 pC i/ g. This amount was ca lculated from the concentration of nuclides over 

the interior surface of the stack to a depth of 1 cm. The radionuclides found 

were tritium, caroon-14, cobalt-60, stront ium-90, ces i um-137, europ ium- 152, 

ana pluton i urn-239. The ARCL report ftir each stack conta ins a more detailed 

radiolog ical description. 

Th e stack burial sites are cons idered to be unres tri cted , released s i tes under 

the ARCL methodology as described i n Allowable Residual Co ntami nat ion Leve l s 

Fu r Decomm issioning Fac ilities i n the 100 Areas of the Hanford Site, UNI -2522, 

-9 -
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and as authorized by DOE in a letter to Hanford contractors, dated July 3, 
1984, from the Manager, Department of Energy, Richland Operations 

(DOE-RL)(References 2 and 3). The release conditions for each stack can be 

found in the following reports: ARCL Report for Decommissioning the 116-C 

Stack, UNI-3826; ARCL Report for Decommissioning the 116-H Stack, UNI-3827; 
and ARCL Calculations for Decommissioning the 116-F Stack, UNI-3492 
(References 4, 5, and 6) . 

-10-
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3 .O OBJECTIVES 

The objectives of this project were to demolish the three reactor stacks, bury 

the debris in situ, and return the site to a near-natural condition, which 

would be free of radiological control. An analysis of the methods available 

for demolishing the exhaust stacks, either by conventional heavy equipment or 

by explosives, was performed. It was determined tnat the safest and most 

economical method ~as by explosive demolition. The explosives subcontractor 

~as selected through competitive bidding, thus gaining an additional 
cost-saving for the project. 

--11-
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4.0 PROJECT MANAGEMENT 

The Decommissioning Services Section was created as a part of UNC Nuclear 

Industries' Decommissioning Programs Department in 1983. The Decommission i ng 
Planning and Operations Subsections were responsible for planning and 

completiflg decommi~sioning projects in a safe and cost-effective manner. The 

Surveillance and Services (now Surveillance and Maintenance) Subsection was 

given the responsioility for maintaining the retired Hanford 100 Areas in a 

safe condition prior to demolition activities. 

Before work began on the project, documents were prepared by a project 

engineer to acquire a subcontractor and outline the safety requirements of the 

joo. Once these documents were prepared and reviewed, and the subcontractor 

chosen, worK was ~tarted under the superv i sion of the project engineer. These 

documents are listed in Section 4.1. A technical review process used to 

assure that all elements of safety, QA, and procurement were addressed is 

discussed in Section 4.2. 

The progress of the decommissioning project was tracked and reported tnrough 

the weekly subsection highlights, monthly status reports, and month ly scnedu l e 

statusing. Weekly meetings were also he ld to discuss prob l em areas and 
progress, and to assign responsibilit i es for action items. 

To document the physica l work, photographs are taken before, during, ~nd after 

the project and become part of the permanent project record. The photographs 

are also used for reports and presentations. 

4. 1 PROJECT DOCUMENTATION 

Tne documents prepared to decommission tne 11 6-C, 116-F, and 11 6-H exnaust 

ventilation stacks are listed and briefly described below. 

-12-
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?re-procurement Plan, Demolition of the 11 6-F, H, and C ~xhaust Stacks 

This jocument provided the estimated cost and pre-procurement eng i neer i ng and 
pl anning for DOE review and approval. 

?urchase Requisition, R-127445, Demolition of the 116-F, H, ana C Exhaust 

StacKs 

Th i s document provided the technical direction to UNC Procure,nent, 

Subcontracts, for preparing the Request for Proposal (RFP ) to i nteres t ed 

oidders . 

UN I-2506, Safety Assessment Study of the 100 -a , D, F, OR, H, and C Han ford 

Reactor Vent i lation Stacks, July l , 1983 

Thi s document provided a deta il ed safety review for t he proposed ex pl os i ve 

demo li t ion of the exhaus t st ac~s . 

Request for Proposal, R- 127445-RH, Exnaust Stack Demolition 

Thi s document (RF?) prov ided the administrative controls and technica l 

criteria required by UNC from the prospective 'contractors to submit a 

competit i ve proposal. 

Proposed Use of Explosives 

The letter, T. E. Dabrowski (UNC) to R. E. Gerton (DOE-RL ) , dated August 18, 

1983, addressed the req~irements stated i n DOE-RL Order 5480.1, ''Exp losive 

Safety", and requested OOE-RL approval ta use explosives. 

The letter, R. E. Gerton to President, UNC Operat ions Divis ion, dated 

August 25, 1983, authorized tne use of explosives for denol i sh i ng the 

11 6 exhaust ventilation stacks • 

-13-
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Special Procedure DO-1, Demolition of the 116-F, H, and C Stac ks and 
Foundations 

UNI-3855 

This document provided -the administrative and technical directions in 

checklist form to be used as the work was performed by the subcontractor and 
Project Engineer. 

Special Agreement - SA-OO11O 

This document was the final contract signed by the subcontractor and UNC. It 

provided the statement of work, terms, and conditions under which the 

subcontractor would receive payment for work completed in compliance with the 
contract requirements. 

4.2 TECHNICAL REVIEW 

Proposals received for the demolition of the exhaust stacks were reviewed 

independently by an evaluation committee consisting of members from 

Procurement Quality Assurance, Industrial Safety, and Decommissioning 

Operations. Evaluations were based upon technical responsiveness to 
requirements listed in the Request for Proposal (RFP). 

Although they were not the lowest bidder, Blasting and Vibration Consultants, 
. 

Inc. was considered to be the highest rated subcontractor, based on tne 
reviewers' independent evaluation of their safety plan and their technical 
responsiveness. 

After UNC Procurement reviewed and concurred with the Cost/Price Analysis, the 

notice to proceed was issued and the Special Agreement SA-OO11O was finalized 

August 16, 1983. 

Final approval was given to bring explosives onto the Hanford Site after a 

special joint safety meeting was held September 2, 1983 for Decommissioning 

Services and DOE to assure that all safety requirements were met to use 
_ explosives on the Hanford Site. 
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3.0 PROJ ECT ACTIVITIES 

5. l SITE PREPARATIONS 

Th e subcontractor started work by setting up an office facility at 100-F Area 

on September 1, 1983. Crews and equ1pment, such as wagon drills and earth­
mov ing equipment, were transferred to the Hanford Site from the 

subcontractor's home office. Phones and power were provided . 

Explosives were delivered to the site i n accordance with spec i al procedures. 

The materials arrived September 2, 1983, and were moved across the site to the 

1720-HA Powder Magazine loc~ted in the 100-H Area • 

The subcontractor f~rst felled the 108-8 and 184-8 st acks, which were included 
.in the contract. Preparation work for the 116 stacks began during the week of 

September 15, 1983 . 

' ...... 

• Figure 8. 1720-HA Powder i'1agazine. 
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5.2 PROJECT WORK SEQUENCE 

Work was started in September 1983 and progressed from the 116-C stac k and 

base to the 116-H stack and base and then to the 116-F stack and base. The 

interior surf aces of the three stacks were coated with ALARA Coat to a hei al1t of 
8 ft to provide a nonradiologically controlled working area for the 

subcontractor. The unrestricted release criteria spec ifi ed in Table 5-1, 

Radiation Control Manual (Reference 7), were used to release the work ing area, 

al though the ARCL method was used to ultimately release the remainder of tne 
stack and the stack burial sites. 

Depending on the individual site conaitions, the work sequence genera lly 

followed these steps: hole pattern layout and drilling, duct removal, trench 

• ~ excavation, stack blasting and cleanup, base blasting and cleanup, and finally 

trench contouring. 

---. 

5.2. 1 Hole Pattern Layout 

The hole pattern layout resulted from the subcontractor ' s engineer ing analysis 

made to determine the placement and correct amount of explosive necessary to· 

drop the stack in the required direction. The engineering analys is took into 
account the direction of fall, thickness of the wal l s, other influencing 

structures or substructures, and the concrete reinforcement pattern . To avoid 
interference with drilling, the vertical and horizontal reinforcement bars 

were located. The drop cut hole pattern was a wedge on the side of the 
felling direction, similar to the notching method used when felling a tree 

(Figure 9). The side opposite the notch oecame the hinge area. The 

reinforcement bars in this are~ acted as a hinge for maintaining the alignment 

of the stack as it fell. This was the method used for both the 116-C and 

116-H stacks (Figure 10). However, the 116-F stack had a large, reinforced 

concrete exhaust inlet duct where the hinge area would normally be. 

Therefore, it was necessary to locate the drop cut (notch) immediately above 
the opening. This would allow the wedge to be cut out with the 45 ° ang le line 

below the horizontal line. It was also decided to drill this hole pattern 

from the inside by hand (Fi gure 11). 
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Figure 10. Drop Cut Hole Drilling on 116-C Stack. 

Figure 11. Hand Drill and Scaffold Inside 116-F Stack for Drop Cut Hole 
Drilling. 
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5.2.2 Dri l ling of Hole Pattern 

~fter the l ayout of the hole pattern, the contractor used a wagon dril l to 

drill the holes to the exact depth required to produce the maximum needed 
effect from the explosive charge. 

The 'Nagon drills are air-operated, track-driven , di amond bi t dril l s operated 
by an experienced driller. A self-contained water source was incorporated t o 
provide coolant for the drill bits and to flush out the hole after the 

required depth was reached. 

5. 2.3 Ductwork Removal 

The 116-C and 116-H stacks had exhaust ventilation ductwork ~ttached 
approximately 20 ft above the stack base (Figures 12 and 13) . The 

subcontractor was responsible for disconnecting the ductwork from the stack 

and seal i ng the opening. 

'..Jhen low- level contamination was found inside the 116-H ductwork, the •,vork was 
stopped because the subcontractor's workers had not been trained in radiation 

zone work. A dee i s ion was made to use decommissioning personne l who ,iad been 
tra ined i n radia ti on zone work to complete the ductwork removal. 

The 116-F stack exhaust inlet ductwork was constructed of concrete and was an 
integral part of the stack (Figure 14). As it was slightly contaminatea, 
decommissioning personnel coated the interior surface of the inlet duct with 
ALARA coat. When the surfaces were assured to be smear-free, the 
subcontractor was permitted to enter the duct for the purpose of dr i l li ng the 
ho l e pattern . 

Each of the 116 stacks had the interior surfaces of the base portion coated 

wi th ALARA Coat to prohibit the spread of contamination during the blast i ng . 
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Figure 12. Exhaust Air Inlet Ductwork, 116-C Stack • 

~igure 13 . Exhaust Air Inlet Ductwork, 116- H Stack. 
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Figure 14. Coated Interior of Exhaust Air Inlet Ductwork, 116-F. 

5.2 .4 Burial Trenches 

The subcontrac tor excavated a burial trench along the line of fa11 for each of 

the 116 stacks. These trenches were approximat~ly 18 ft deep, 30 ft wide, and 

200 ft long. The trenches were excavated using a Case 235 oackhoe and Euclid 

oul~doz~r. The excavated material was mounded on both sides of each trench to 

act as a berm or safety barricade to prevent the spread of rubble or debris 

when the stack collapsed . 

The coordinates for the centerlines of each stack in the following table ~ere 
determined by drawings and conversion equations and should not be used for 

futu re ca lculations • 
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TABLE l 
STACK LOCATION COORDINATES 

Plant Grid Coordinates Lambert Grid Coordinates 
Stack Drawings North West North East 

116-C H-1-19806 67,284.42 80,335.0 472,380 2,214,818 
H-1-5122 

116-F i-1-73174 79,112.5 31,100.85 484,334 2,264,021 
H-1-5723 

116-H P-7008 95,210.00 39,750.58 500,410 2,225,300 
P-4675 

The 116-C stack trench was excavated on the east side of the stack and 

alongside the 117-C Filter Bui l ding (Figure 75). The 116-F stack trench was 

excavated on the west side of the stack between the 117-F Filter Bui laing 

burial site and the 115-F Gas Recirculation Building -(Figure 16). The 

116-H stack trench was excavated on the south side of the stack between the 

117-H Filter Building and the 1608-H Lift Station (Figure 17) . 
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5.2.5 Main Blast for Felling the 116 Stacks 

The following description details the felling of the 116-C stack, but is al s8 

typical for 116-F and -H. Specific times, explosives, and differences are 

covered in subsequent sections. 

The contractor obtained the requi~ed amount of explosives from the magaz ine 

(1720-HA ) and transported them to 100-C Area in accordance with Chapter 

296-52, WAC Standards. After loading the drill pattern holes and stemming, 

the series was checked and stray and induced current checks were made. When 

all was acceptable, the face of the stack was covered with plywood sheet i ng 

and backfilled with dirt to further control flying projectiles (Figure 13 ) . 

The Project Engineer posted perimeter guards. These guards were LINC/Rockwell 

personnel individually instructed by the Project Engineer to carry out 

specific duties prior to, during, and after detonation of the main blasts . 

Prior to the actual blast, spec i al procedures and checklists were comple t ed by 

the subcontractor and the Project Engineer. The final security and safety 

checks were made, according to the subcontractor ' s procedures and UNC's 

special procedures, then the blast was detonated. 

5.2.5. 1 116-C Stack Blast 

The 116-C stack was bl asted at 7:10 p.m. Tuesday, September 13, 1983 

(Figure 19). There were 72 holes drilled into the base of the stack, which 

were loaded with 65.4 pounds of explosives, with a 5.0 pound maximum/delay. 

Two transducers were set out for recording the blast and impact vibrations . 

One was located 50 ft south of the stack centerline on a concrete pad i n front 

of the 1714-C solvent storage building, and one was located 150 ft south of 

the stack centerline on bare gravel soil. The highest recorded peak particle 

velocity from the blast was 0.20 fps (feet per second) and from the impact of 

the stack it was 0.40 fps. The vibration levels at the 105-C reactor building 
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figure 18 . Plywood Installed on 116-C Stack to Control Flyin~ Projectiles. 
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Figure 19. 116-C Stack Blast. 
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were 20% of these values and for the impact about 50% of stated values. Suc h 

vibration levels are n~t capable of causing structure damage to nearby 
buildings such as the reactor building. 

5.2.5.2 116-H Stack Blast 

The 11 6-H stack was blasted at 6:20 p.m., Friday, September 16, 1983. Th ere 
were 31 holes drilled into the base of the stack, which were loaded with 99. 7 

pounds of explosives, with 9. 3 pounds maximum/delay. T·"'o transducers were set 

out: one 45 ft east of the stack centerl i ne on a concrete slab alongside the 

105-H Reactor Building wall and one located 110 ft east on a concrete slab in 

the corner of the 105 -H Reactor Build ing and the 105-H Fuel Storage Bas in 

wall s . The highest recorded peak part ic le veloc i ty from the blast was 2.70 

fp s and 0.60 fps from the impact of the stack. Vibration levels at the 105-H 

reactor block were less than half of tnese recorded read ings and well below 

any vibration level that could cause damage to surrounding bu il dings. The 

fall en stack required two add i tiorral holes drilled longitudin~lly and loaded 

wi th 3. 4 pounds per hole to break up the large, intact port ion of the stack . 

5.2.5.3 11 6-F Stack Slat Cut Blast 

Only the 116-F stack required a slot cut, wh ich was blasted at 6:10 p.m., 

Monday, September 19, 1983. The s lot was blasted i n the 116- F stack to assure 
the correct di rection of fall. This consisted of loading and bl asting the 
center vertical run of holes of the drop cut hole pattern. The slot opened up 
t r1e center area of the notch to relieve pressure from the f e 11 i ng b 1 as t 

sequences, and also controlled the amount of flying projectiles by directing 
the farce of the blast to the slot opening and downward . 

There were six holes an 13- in. centers, loaded with 7 . 65 pounds of explos ives 

and 3.05 pounds maximum/delay. The vibration an tici pated from such a sma ll 

blast wou ld be very small and, therefore, was not recorded. This s lot was cut 

from the interior of the stack; whereas in most cases it i s cut fr om the 
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exterior of the stack. The drilling was done from inside the stack because 
the large inlet duct provided easy access into the stack interior froin the 
reactor building (Figure 20). 

5.2.5.4 116-F Stack Blast 

The 116-F stack was blasted at 6:33 p.m., Tuesday, September 30, 1983. Eighty 
undercut holes were drilled into the interior surface of the stack and were 

loaded with 97.6 pounds of explosives with 7.3 pounds maximum/delay. Slow 
delays were used on the stack below the undercut, with 40.4 pounds of 

explosives. The two transducers were located 70 ft east of the stack 

centerline on the concrete slab alongside the 105-F ventilation plenum walls 

and 105 ft east of the stack on concrete alongside the 105-F Reactor Buildjng 

wall. The peak particle velocity of 0.35 fps was from the slow delay and we ll 

below any hazardous vibration level. The stack hit the trench in 8.0 seconds 
with no missile damage to surrounding buildings. 

Figure 20. Slot Cut to Relieve Pressure of 116-F Main Blast. 
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5.2.6 Cleanup of Felled Stacks 

After felling a stack into the trench, the subcontractor started breaking up 
the larger portions of the stack to meet the contract requirement that no 
pieces should be larg.er than three feet in diameter. All three stacks were 
dropped directly into the trenches. In most cases, the fall broke up the 
stack, except for a short section of the thicker, lower portion of each stack 

(Figure 21). The subcontra~tor then pushed all loose rubble into the pit and 
proceeded to backfill the trench (Figure 22 and 23). When it ~as completely 

fi lled, the site was graded to match the surrounding terra i n. 

5.2.7 Drilling and Blasting of the Stack Bases 

The stack base was cleaned off in preparation for drilling and blJs ti ng . The 
hole pattern then was laid out and drilled, loaded wi t h explosives, covered 

with p~ywood and four feet of fill, and then detonated . 

The contract required that the stack base had to ba broken to allow adequate 
drainage and had to be excavated a minimum of three feet with no remaining 

pi eces larger than three feet in diameter. 

The 116-C stack base was bl asted at 6:15 p.m., Wednesday, September 14, 1983, 
us i ng de l ays. There were 22 holes, 12 around the perimeter of the base loaded 

wi th 2. 12 pounds each of explosives spaced with detonating cord, and 10 holes 
in the center loaded with 1.22 pounds each of dynamite, for a total of 
41.3 pounds with a maximum 4.24 pounds per delay. Two transducers were set 
out in the same locations as for the stack blast to record the blast. In each 
case the vibration levels 'Here well below the levels capable of causing damage 

to surrounding structures. 

The 116-H stack base was blasted at 3:05 p.m., Saturday , September 17, 1983. 

There were twenty-one 10 - f t deep holes, 12 around the perimeter loaded witn 

7.42 each pounds of explosives, and nine holes in the center of the base, 
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Figure 21. The 116-H Stack and Trench After the Felling Blast. 
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Figure 22 . Large End of 116-H Stack Before It was Broken Up and Placed in 
Trench. 

Fi gure 23. Heavy Equipment Breaking Up Stack . 
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loaded with 8.48 pounds each. The recorded vibration from th i s blast i ng was 
al so wel l below any hazardous vi bration levels. 

The 116-F stack base was blasted at 6:10 p.m., Wednesday, September 21, 1983. 
There were 21 holes 9-1 / 2 ft deep, 12 around the perimeter and 12 in the 

center of the base. There were 28 holes in the inlet air plenum and stack 

wa l l remnants and 4 holes i n the solid portion of the fallen stack . These 

were all loaded with a total of 211 pounds of dynamite with a maximum of 10 
pounds per delay. 

The 116-F stack base was the final blast of the exhaust stack demo liti on 
project. The 45 pounds of dynamite, 7500 ft of detonating cord, and all 

EB caps remaining in the storage bunker were removed under escort f rom t he 
Hanford Reservation at 7:30 p.m., Wednesday , September 21 , 1983 . 

5.2.8 Bac kfill and Contour of Stack Bases 

When the excavation of the stack base was complete , the UNC Project Eng i nee r 
inspected the work to assure that contract requirements were met and then 
approved backfilling of the excavation . 

The backf i l l was clean dirt from previous or subsequent excavations , or from 
an established borrow pit . 

Tne f i lled trenches were contoured to match the existing terrain . 

6.0 PROJECT COSTS AND SCHEDULE SUMMARY 

The budgeted amount for the exhaust ventilation stack demolition project 

was $288,000. Actual costs attributable to the project were 
$288,000. Costs for the three stacks are broken down in Table 2. 
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TABLE 2 

ACTUAL COSTS FOR THE 116 EXHAUST VENTILATION STAC K 
DECOMMISS[ONING PROJECT 

( $000) 

[tern 116-C 116-F 116-H 

Project :-1anagernent 

Engineering 

Characterization 7 7 7 

Decontamination 0 0 0 

Demolition-UNC Support 10 9 9 

t ~ Demolition-Subcontractor 45 50 47 

.. Direct Material 0 0 0 

tJaste Disposal 0 0 0 
. . Program Support 3 26 27 
' &, G&A, Department Overhead 9 13 13 
,,. 
- 76 107 105 

TOTAL - 288 
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The stack demolition was origina ll y scheduled to begin early in FY 1933 ana to 

be finis ,1ed at the end of the fiscal year. Because of "continu i ng reso l ution" 

of the FY 1983 budget by Congress until almost mid-year, eng i neering work di a 

not beg i n until May. Actual demolition activity began in September. 

Nonetheless, because the .subcontractor accelerated the work, the project was 
·completed on the scheauled date. 

7 .O SUMI-IARY ANO CONCLUSIONS 

The decommissioning of the rema i ni ng 100-B/C Area anci l lary structures and 

eventually the reactor and reactor building is part of the long range strategy 

for the disposition of the Hanford Site ret i red production reactor areas. The 

demolition of the 116-C, 116-H, and 116-F exhaust stacks was part of a site 

cleanup effort funded by operating monies. 

The demolition of the 116 stacks did not compromise the structura l i ntegr i ty 

of the 105 Reactor Buildings . 

The 116-C, 116-F, and 116-H exhaust vent i lation stacks were successfu ll y 

demolished and the area restored to natural terra i n. This effort required t he 

use of 775.44 pounds of explos i ves to fe l l the stacks and break up the stack 

cases. This work was accomp li shed by using a subcontractor under the 
administration and technical control of UNC Nuclear Industries' 

pecommissioning Services Sect ion . 

An excellent safety record was establ i shed in performing th i s task . There was 

no detectable release of rad i oact ive material into the atmosphere resu l ting 

from the impact of the stacks into the burial trenches. In addit ion, no 

detectable levels of rad i oact i ve mater i al were found in the so il around the 

burial trenches. Even though the use of explosives and a variety of support 

equipment were required, the industrial ~afety performance was exce l lent. 

There were no lost time i njuries reported, no OSHA recordable injuries 

sustained, and no minor f i rst aid treatment injuries. The stack demo liti on 

project was completed as planned, at cost, and five days ahead of schedu le. 
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The project demolished the exhaust ventilation stacks with explosives, thus 

denonstrating the cost-effective use of a subcontractor. 

The 115 stack project used the Allowable Residual Contamination Level 

methodology for the first time in the 100 Areas. Disposal of low levels of 

radioactivity by this method saved occupational exposure and thousands af 

dollars. The alternative would have been to decont~ninate three 200-ft stacks 

and to package and ship the waste to tne 200 Area low-level burial site. The 

·safety hazards of working at those heights with the added handling of the 

contaminated materials would have added significantly to the danger of the 
project. 
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