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1.0 PURPOSE AND SCOPE 
  

1.1 The purpose of this procedure is to provide the detailed work instructions for the 
remediation of the BGRR Lower Canal, Below Grade Piping Systems, and 
Associated Soils east of Building 701. The remediation work area is defined as 
the area approximately 120 feet east of Building 701 Column 7 and 160 feet south 
of the south wall of Building 703. 

 
1.2 This Technical Work Document (TWD) consists of sections that will be used to 

direct the work activities in discreet groupings to complete the remediation: 
 

1.2.1 Section 5.1, Piping Isolations 
 
This section will verify piping is isolated (and drained) or isolate (and 
drain, if necessary) piping that will be excavated and removed in all areas 
of the remediation work activities. 
 

1.2.2 Section 5.2, Canal, Water Treatment House Pad Piping and Soils 
 
This section will provide the instructions for:  
 
1. Scabbling and shaving the concrete from the floor and walls of the 

Canal and walkway areas.  (See Sketches 11 and 12) 

2. Removing the internals of the Canal Walkway Sump and applying a 
fixative (concrete sealer). 

3. Removing the Canal concrete pad work area, the 4” cast iron drain 
piping with an 8” Vitrified Tile (VT) secondary containment piping 
to the East Yard Sump (EYS) as outlined in DWG BLDG. 709, 
A3841-S1, sheet 1 of 4. 

4. Removing the Water Treatment House concrete floor pad, floor 
drain piping under the pad. DWG M-1, Job # 3686-A Sheet 1 of 11. 

5. Removing the Water Treatment House adjacent concrete floor pad, 
the 4” cast iron drain piping with an 8” VT secondary containment 
piping under the pad increasing to 6" cast iron and 12" VT secondary 
containment to the "F" Waste line. DWG A3841-S1, Sheet 1 of 4. 

6. Removing the EYS, piping, and associated contaminated soils, 
BLDG 709, DWG 3686-S-1 and S-2, sheets 1 and 2 of 2. 

7. Removing the three Canal House vaults located on the south side of 
the Canal House. DWG A3841-S1, Sheet 1 of 4. 

8. Removing sections of the two abandoned 12” chilled water piping 
located under the Water Treatment House east wall, as required.  
DWG 3841-S1. 
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9. Removing the Pneumatic transfer tubes, the 8” VT secondary 
containment piping and trench along the east edge of this work area 
between north and south manholes.  The Pneumatic tube removals 
can also be performed independently, as the tubes are located 2' 
below the surface.  The removals of piping can be accomplished 
from the south end without excavating all the piping.  A short 
section, i.e., 6' to 8' long, can be excavated near the south manhole 
towards the north manhole and the piping can be removed in short 
sections from here.  The 8" VT secondary containment can be 
removed at a later date along with other piping and contaminated 
soils.  DWG's M-703-50-A, M-801-4A 

10. Removing associated contaminated soils related to the above 
excavation activities. 

11. Installation of a temporary, weather tight cover over the Lower 
Canal area at grade elevation to prevent any rainwater intrusion in 
the future. 

  
1.2.3 Section 5.3, North Trench, Piping and Soils 

 
This section will provide the instructions for: 
 
1. The excavation of a trench on the north side of the Canal House, from 

Building 701 east high bay door at Building 701 column 7, going east 
to the piping penetration wall on the north side of Building 801.  DWG 
M-607-30-A. 

 

1A.  Removal of one or more "plugs" from the floor of Building 701 will 
be necessary to access the piping in the North trench.  The plugs are 
made of concrete approximately 8" thick.  The asbestos floor tiles 
covering the plugs will be removed.  Then 3/4" Hilti anchors will be 
installed in the 4 corners of the plug.  Eye bolts will be installed into 
the anchor and using appropriate lifting equipment (i.e., slings, 
shackles, etc.) remove the plugs either with a forklift or hydraulic 
jacks.  Should this approach not work, a hydraulic ram hoe will be 
used to break the concrete and remove the plug.  Should the ram hoe 
be used, holes may be drilled into the concrete so that the broken 
concrete can be removed prior to the concrete fa lling into the pipe 
trench. 

 

2. Removing the 6" welded steel Semi-Hot drain line which changes to 
6" cast iron "F" Waste line and the 12” VT secondary containment 
pipe along with the 2” SS Building 703 west wing tank pit line in a 4” 
VT secondary containment pipe to the north side of Building 801.  
DWG's A3841-S1 Sheet 1 of 4, M-607-30-A. 
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3. Removing the Pneumatic transfer tubes and 8” VT secondary 
containment piping, from the trench located at elevation 108’ of 
Building 701, Column 7 going East to the manway at elevation 105'.  
Also from the manway going north to the south wall penetration of 
Building 703.  DWG's M-607-30-A, M-703-50, M-801-4A. 

4. Removing the 4” welded black steel Canal Discharge line and 6” VT 
secondary containment pipe, from the east of Canal House concrete 
pad area to the A&B waste line trench on the north side of Building 
801.  DWG's M-607-30-A, M-811-5A. 

5. Removing the 1 ½” SS "D" Waste (Walkway Sump and EYS 
discharge) line, in a 4” orangeburg secondary containment pipe, from 
the east of Canal House concrete pad area to the piping penetration 
wall on the north side of Building 801, outside the “D” tank room.  
DWG M-1, Job # 3252-A Sheet 3 of 5. 

6. Removing associated contaminated soils related to the above 
excavation activities. 

 
1.2.4 Section 5.4, South Trench, Piping and Soils 

 
This section will provide the instructions for: 
 
1. Removing the pneumatic transfer piping from the south manhole to the 

penetrations located at the south wall of Building 801.  DWG's M-607-
30A, M1-3252-A Sheet 3 of 5. 

2. Removing associated contaminated soils related to the above 
excavation activities. 

 
1.2.5 Section 5.5, Storm Drain Rerouting 

 
This section will provide the instructions for: 
 
1. The rerouting of the BGRR elev. 143’ equipment room drains. 

2. Rerouting of the Building 701 south side roof drains. 

3. Rerouting of the Building 701 Machine Room floor drain and 
equipment drain. 

4. Isolation of the floor drain under the Building 701 east Control Rod 
Drive Mechanism area.  

5. Rerouting of the storm drain line currently going north from the south 
storm drain manway of Building 709, to the east end storm drain 
system outfall. 

6. Removing associated contaminated soils related to the above 
excavation activities. 
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1.2.6 Section 5.6, Surface Soil Remediation 
 

This section will provide the instructions for: 
 
1. Removal of the layers of asphalt and concrete in the east parking area, 

approximately 120 feet east of Building 701 column 7 and 160 feet 
south from the south wall of Building 703. 

2. Removal of surface contaminated soils. 

 
1.2.7 Section 5.7, Remediation Area Restoration 

 
This section will provide instructions for installing the permanent barrier 
between the Canal at Building 701 column 7 (west of joint).  Removing 
the temporary containment and installing the permanent cover over the 
Canal area.  Backfilling and grading the area for drainage control, and 
application of asphalt to the area to maintain the grading following 
confirmatory verification by Independent Verification Contractor (IVC). 

 
1.3 Prior to commencement of the work activities of any individual section, the 

affected piping systems shall be reviewed for isolation requirements as prescribed 
in Section 5.1, Piping Isolations.  

 
1.4 The work activities prescribed herein will be performed by BNL contractors 

qualified to perform certain specialized activities such as asbestos abatement, 
personnel assigned to the BGRR Decommissioning Project (BGRR-DP), and 
BNL Plant Engineering personnel.  

 
1.5 Steps and sections of this procedure do not have to be performed in sequence 

unless they are part of a logical order to reduce exposure to workers or the 
environment of radiological or hazardous materials as long as appropriate permits 
and authorizations are obtained prior to performing the work activity. 

 
2.0 RESPONSIBILITIES 

 
2.1 The BGRR-DP Field Engineer (FE) is responsible for direction of all field work 

activities prescribed in this Work Document including the oversight of outside 
contractors, BGRR-DP, and BNL personnel to ensure both contractual 
compliance and compliance with BNL work policies and procedures. 

 
2.2 The BGRR-DP Project Engineer or designee is responsible for the technical 

content of this Work Document. 
 

2.3 The Environmental Management (EM) Environment, Safety and Health Manager 
(ES&H) or designee is responsible for the assessment of environment, safety and 
health issues associated with the work activities delineated herein. 
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2.4 The BGRR-DP Facility Support (FS) Representative is responsible for 
implementation of the requirements of the BNL RadCon Manual through the 
Institutional and Facility Support RadCon procedures. 

 
2.5 The ES&H Coordinator or Industrial Hygiene/Industrial Safety Representative 

(IH/IS Rep) and the FE are responsible to analyze the non-radiological hazards 
associated with the work through implementation of ERD-OPM-4.6, Hazard 
Materials Assessment, Analys is, and Mitigation for BGRR Decommissioning 
Activities and prepare task-specific Job Safety Analysis and/or Analyses 
(JSA/JSAs). 

 
2.6 The EM Quality Assurance Program Manager is responsible to ensure compliance 

to the ERD Quality Assurance Implementation Guidelines (QAIG) and that they 
are incorporated into all phases of the process and review of the Task Quality Plan 
for the work activities prescribed herein per Ref. 7.2. 

 
2.7 The Waste Management Representative (WMR) is responsible for identification 

of appropriate waste containers and/or packaging, determination of waste disposal 
pathways, required sampling for waste disposal, the proper storage of waste prior 
to shipment for disposal and shipment.  The FE and WMR are to ensure that all 
waste is produced in manner consistent with disposal requirements, i.e. size, 
content, etc. 

 
2.8 The Competent Person in charge of an excavation is one who has had specific 

training in, and is knowledgeable about soil analysis, the use of protective 
systems, and the requirements of 29 CFR 1926, SUBPART P, Trenching and 
Excavations, is capable of identifying existing and predictable hazards in the 
surroundings, or working conditions which are unsanitary, hazardous, or 
dangerous, or dangerous to employees, and who has authorization to take prompt 
corrective measures to eliminate them. 

 
 
3.0 PREREQUISITES 
 

3.1 A task-specific Job Safety Analysis and/or Analyses (JSA/JSAs) for these work 
activities has/have been approved and reviewed by all personnel involved with 
these tasks. 

 
 FE Initial: ____________ Date:  __________ 

 
3.2 The Unreviewed Safety Issue Determination/Safety Evaluation (USID/SE) No. 

BGRR-SE-01-02 has been approved by DOE. 
 

FE Initial: ____________ Date: __________ 
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3.3 A Radiological Work Permit (RWP) is required for the work activities prescribed 
in each section.  The radiological hazards involved in the performance of each 
section of activities shall be evaluated and addressed in the specific RWP.  
Verification sign-off is provided in each section. 
 

3.4 A Hazardous Materials Assessment has been completed in accordance with Ref. 
7.3 for the work areas of each section covered in this procedure, and all identified 
hazardous materials have been removed or stabilized to ensure a safe working 
environment. 

 
IH/IS Rep. Initial: ____________ Date: __________ 
 

3.5 Waste disposal container(s) and/or packaging available for radiological and 
hazardous items removed during these work activities. Proper waste storage has 
been established for anticipated wastes.  
 

 WMR Initial: ____________ Date:  __________ 
 
3.6 Piping Isolations activities have been completed or are noted for completion 

following excavation in accordance with Section 5.1, Piping Isolations of this 
Technical Work Document. 
 

 FE Initial: ____________ Date:  __________ 
 
3.7 Digging permit is completed for the released work areas in accordance with EP-

ES&H-801A, “Plant Engineering Digging Permit and Daily Trench & Excavation 
Inspection Guide”, Reference 7.7. 

 
 FE Initial: ____________ Date:  __________ 
 
3.8 Hot Work Permits (as applicable) are required for some isolations.  These permits 

have been applied for and approved prior to performing any hot work. 
 
 FE Initial: ____________ Date:  __________ 
 
3.9 Suffolk County Department of Health Services (SCDHS) has been notified and 

the approximate removal schedule for EYS, Canal house Walkway Sump, Canal 
Discharge piping, pneumatic transfer tubes and north trench drain line, has been 
forwarded.  All communications with SCDHS will go through the Environmental 
Department representative Jason Remien, extension 3477, e-mail 
Remien@bnl.gov. 

 
FE Initial: ____________ Date:  __________
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4.0 PRECAUTIONS AND LIMITATIONS 
 
CAUTION 1:    No flame cutting of components, which are known or suspected to be 

radiologically contaminated is permitted.  Flame cutting could result in the 
release of radioactive contaminants into the air. 

 
4.1 This document is a TEMPORARY procedure valid only for the specific work 

activities delineated in Section 5.0, and may only be implemented in conjunction 
with an approved Work Permit, and other approved appropriate documents and 
permits (e.g., RWP, digging permit) as stated on and attached to the implementing 
Work Permit. 

4.2 The internal surfaces of piping and soils may be contaminated with radionuclides 
such as Co-60, Cs-137, Sr-90, Am-241, Pu-239, and others. 

4.3 Both the JSA and USID/SE are based on NO FLAME CUTTING of components 
that are known or suspected to be radiologically contaminated.  If it is later 
determined that such flame cutting is required, both of these documents shall be 
revised.  Revision of the USID/SE requires DOE approval. 

4.4 Flame cutting of components that have been surveyed and verified not to be 
radiologically contaminated is allowed.  This will be documented in the specific 
RWP for that task. 

4.5 Tools and equipment used to implement the activities shall be selected based on 
the effectiveness in accomplishing the task while minimizing the workers 
exposure to both radiological and non-radiological hazards, and release of such 
hazardous substances to the environment.  Prior to determining the methods and 
equipment utilized the FE, ES&H and/or IH/IS Representative and the FS 
Representative shall evaluate and agree upon these methods. 

4.6 No power-operated equipment such as rotary grinders, wire brushes, or power-
washers shall be used for decontamination of components unless approved by the 
FE, IH/IS Representative and the FS Representative.  This will be documented in 
the specific RWP for that task.  Pre-approved methods for decontamination shall 
be limited to use of masslin wipes, abrasive pads, hand-held wire brushes, and 
approved liquid cleaners. 

4.7 All excavations shall be performed with a Competent Person in charge of the 
excavation and in accordance with 29CFR1926, Subpart P. 

4.8 Excavations 4 feet or deeper can be confined spaces.  The ES&H and/or IH/IS 
Representative shall evaluate each excavation as per BNL ES&H 2.2.4 "Confined 
Space." 

4.9 All excavations will be barricaded to alert personnel of the excavation. 

4.10 All soils removed from the excavation and other materials shall be placed at least 
2 feet (safe distance) from the edge of the excavation. 

4.11 Surface soil segregation criteria unless otherwise provided is the Preliminary 
Cleanup Goal (PCG) for Cs-137, which is 23 pCi/gm, and for Sr-90 is 15 pCi/gm.  
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4.12 The Suffolk County Department of Health Services (SCDHS) requires 
notification (minimum 48 hours - preferably 2 weeks) in accordance with Article 
12 compliance when piping and tanks are removed from the ground. A SCDHS 
representative may want to witness the removal of the piping and tanks. This 
applies to the East Yard Sump, Canal House Walkway Sump, Canal discharge 
piping, pneumatic transfer tubes and the north trench drain lines to Building 801. 
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5.0 PROCEDURE 
 

5.1 Piping Isolations  
 

Subsection 5.1 will isolate (and drain, as necessary) or verify isolated (and drained) 
piping that will be excavated and removed in all areas of the remediation work activities. 
 
Prior to performing any removals under ERD-BGRR-TP-01-03, the piping isolations 
shall be completed or verified completed in accordance with subsection 5.1.  Excavation 
may be required to expose the piping prior to performing the isolations. 

 
5.1.1 A RWP has been issued for isolations  (there may be multiple RWPs as the work 

is in several different areas).  Please fill in as necessary: 
 

RWP No: _______________ FE Initial: ____________ Date: __________ 
 
RWP No: _______________ FE Initial: ____________ Date: __________ 
 
RWP No: _______________ FE Initial: ____________ Date: __________ 
 
RWP No: _______________ FE Initial: ____________ Date: __________ 
 

5.1.2 The JSA for isolations has been reviewed to verify that no additional hazards may 
exist due to changing field conditions or configurations (there may be multiple 
JSAs as the isolations are in several areas). 

 
 FE Initial: ____________ Date:  __________ 
 
 IH/IS Representative: ____________ Date: __________ 
  
5.1.3 The following lines will be isolated (and drained, as necessary) and/or verified 

isolated (and drained) and removed: 
 

1. Pad Area drains (2) located South of the Canal House and (1) doorway drain 
at the east entrance along with associated 4" Cast Iron pipe and 8"VT as 
secondary containment, to the East Yard Sump (EYS). 

 
2. Water Treatment house drains 9 open and 1 capped with associated 2" and 3" 

Duriron and 4" Stainless Steel pipe in orangeburg secondary containment pipe 
to the EYS. 

 
3. 2" SS EYS vent pipe in 4" orangeburg secondary containment pipe. 

 
4. 2" SS EYS pump suction line in 4" orangeburg secondary containment pipe. 
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5. 1 1/2" SS EYS discharge line, which connects to the 1 1/2" Walkway sump 
discharge line in 4" orangeburg secondary containment pipe that ends at 
Building 801 "D" Tank room. 

 
6. 2" SS waste line in 4" VT secondary containment pipe from Building 701 to 

the manhole North of "F & D" Tank rooms in Building 801. 
 

7. Four 2" copper, brass, aluminum tubes in 8" VT secondary containment pipe 
from Building 701 to Building 703 (2 tubes which are already isolated in 
Building 703) and Building 801 (2 tubes).  Also, 2 additional tubes that were 
never put in service (to Cyclotron) from the manhole to Building 801. 

 
8. 6" Cast Iron (CI) waste line in 12" VT secondary containment pipe from 

Building 701 to the "D" Tank room in Building 801. 
 

9. Pad area drains (3) located North and East of Canal House and associated 4" 
and 6" CI piping in 8" and 12" VT secondary containment pipe to the 6" CI 
line above from Building 701 to "F" Tank room in Building 801. 

 
10. 4" Carbon Steel Canal Discharge line in 6" VT secondary containment pipe to 

Building 811 at A & B line trench. 
 

11. Two 12" Cooling Water lines and a 3" Compressed air line from the Valve Pit 
to Building 703.  These 3 lines are out of service and they can be abandoned 
in place.  However, during the removal and excavation of EYS they will be in 
the way so select sections of these pipes will be removed to aid the 
remediation of area soils. 

 
5.1.4 The isolations are grouped together into three areas.  The following guidelines are 

for performing the cuts with minimal and/or no spread of contamination: 
 

a. Prior to cutting a pipe for isolation a 1/4" hole will be drilled on the top of 
pipe, within the section to be removed, and expanding foam will be injected 
into the cut area.  Allow at least two hours for the foam to cure before 
proceeding with the cuts. 

 
b. Support the pipes to be cut prior to cutting to prevent binding the saw. 
 
c.  At the cut locations, install contamination control materials, i.e., catch bags, 

witch hats, etc. 
 
d. Use only mechanical saw or cutting device for cuts.  No torch cutting of 

contaminated material is allowed. 
 
e. After the cuts are complete install a containment barrier over the open ends of 

pipes unless otherwise indicated with a specific method below. 
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1.  At the trench located in the Northeast corner of Building 701, Reference Drawings 

M-607-30-A, M-701-4-A, M-703-50-A: 
 

 A.  Four 2" brass, copper, aluminum Pneumatic Tubes - cut approximately a 1'-0" 
long section off and remove.  Install 2" Fernco type rubber cap with clamp on to 
the tubes going west and plastic pipe caps onto the tubes going east. 

 
    FE Initial: ____________ Date: __________ 
 

 B. 2" Stainless Steel waste line - cut approximately a 1'-0" long section off and 
remove.  Install a 2" Dresser type coupling with a 2" by 4" long threaded nipple 
and a treaded nipple onto the pipe going west and plastic pipe cap onto the pipe 
going east.  See Sketch 1. 

 
    FE Initial: ____________ Date: __________ 

 
 C. 6" Cast Black Iron waste line - cut, at a minimum of, 1'-0" section and remove.  

Install a 6" Roust-about type pipe cap onto the pipe going west and a plastic cap 
onto the pipe going east. 

 
FE Initial: ____________ Date: __________ 

 
2. The following two isolations have two options.  Depending on the actual field 

conditions utilize either one of the options. 
 
 Prior to performing the following isolation - either option and Item 3 (2" Pneumatic 

tubes), obtain permission from Building 801 manager 
  

FE Initial: ____________ Date: __________ 
 
OPTION 1: 
 
The isolations will be performed outside, in the underground chambers.  

 
Excavate the area North of Building 801, "F & D" tank rooms in these areas: 

 
A. The chamber for the 6" discharge line.  Reference Drawings M-607-30-A, M-801-

202-A.  Excavate both around and above the chamber. In the chamber, cut about a 
1' -0" section of the 6" cast iron line and remove. Install a Fernco type rubber pipe 
cap with clamp onto section towards "F" Tank room.  Also, perform one 
additional cut outside of the chamber and remove the penetration into the 
chamber.  Seal the penetration with a suitable material, i.e., hydraulic cement, 
concrete mix.  Do not backfill at this time. 

 
FE Initial: ____________ Date: __________ 



ERD-BGRR-TP-01-03 
Technical Work Document  August 1, 2001 
Remediation of the Lower Canal, Below Grade  
Piping Systems, and Associated Soils 

12

 
B. The chamber for the 1-1/2" Stainless Steel line. Excavate both around and 

above the chamber.  Reference Drawing M-1, Sheet 3 of 5, Job No. 3252-A  
 

NOTE 1:  Verify, HFBR discharge line that "Tees" in is isolated "SHUT" at valve HOV-
25 prior to cutting.  The valve is located in "D" room. 

 
 A Tag has been issued for HOV-25 in the "Shut" position under Brookhaven 

Lockout/Tagout Program – ES&H 1.5.1. 
   

 FE Initial: ____________ Date: __________ 
 

In the chamber, cut about a 1' -0" section of the 1-1/2" line, install a Socket Weld 
1 1/2" Stainless Steel, 3,000-pound cap onto the section towards the tank room.  
All welding will be performed by qualified personnel and in accordance with 
Central Shops SOP 6.0.0 "Welding Procedures".  Perform one additional cut 
outside of the chamber and remove the penetration into the chamber. Seal the 
penetration with suitable material, i.e. hydraulic cement, concrete mix.   Do not 
backfill at this time. 

 
 FE Initial: ____________ Date: __________ 

 
OPTION 2: 

 
The isolations will be performed in Building 801 "F & D" Tank rooms.  

 
A. 6" Cast Iron waste line discharge line in Building 801, "F" Tank room.  

Reference Drawings M-607-30-A, M-801-202-A. Cut pipe after the transition 
as indicated in Sketch 4.  Remove a short section and install Fernco type 
rubber pipe cap with clamp onto section remaining on tank.  
 
FE Initial: ____________ Date: __________ 

 
 At the North side of Building 801 "F & D" tank rooms, excavate both around 

and above the chamber for the 6" line.  In the chamber, cut and remove the 
penetration into the Tank room.  Also, perform one additional cut outside of 
the chamber and remove the penetration into the chamber.  Seal this 
penetration with suitable material, i.e., hydraulic cement, concrete mix. Do not 
backfill at this time. 
 
FE Initial: ____________ Date: __________ 
 

NOTE 2:   Prior to cutting install a new pipe hanger as depicted in Sketch 2.  
 
NOTE 3:  Verify, HFBR discharge line that "Tees" in is isolated "SHUT" at valve HOV-

25 prior to cutting.  The valve is located in "D" room.   
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  A Tag has been issued for HOV-25 in the "Shut" position under Brookhaven 
Lockout/Tagout Program – ES&H 1.5.1. 

   
 FE Initial: ____________ Date: __________ 
 

B. 1 1/2" Stainless Steel Walkway sump and EYS discharge line in Building 
801"D" Tank room.  Reference Drawing M-1, Sheet 3 of 5, Job No. 3252-A  
   
Cut the elbow off and install a Socket Weld 1 1/2" Stainless Steel, 3000-
pound cap on the vertical section. All welding will be performed by qualified 
personnel and in accordance with Central Shops SOP 6.0.0 "Welding 
Procedures".  See Sketch 3. 

 
FE Initial: ____________ Date: __________  

 
 Excavate the area around the chamber for the 1 1/2" Stainless Steel line.  In 

the chamber cut line and remove the penetration into the "D" Tank room in 
Building 801.  Additionally perform an additional cut outside of the chamber 
and remove the penetration into the chamber. Seal this penetration with a 
suitable material, i.e., hydraulic cement, concrete mix. 
Do not backfill at this time. 

 
FE Initial: ____________ Date: __________ 

 
END OF OPTIONS 
 

C. 2" Stainless Steel waste line at the manhole North of "F & D" Tank rooms.  
Excavate near manhole, undo the mechanical couplings or cut as shown on 
Sketch 5 and install plastic caps on both ends.  If the penetration into the 
manhole can be removed seal this penetration with a suitable material, i.e. 
hydraulic cement, concrete mix.  If not install 2" Fernco type rubber cap with 
clamp.  Do not backfill at this time. 

 
FE Initial: ____________ Date: __________ 

 
D. Excavate the area for the 4" Canal discharge line. Reference Drawings M-

811-5-A, M-811-15-A.  Cut a section of the line, install Fernco type rubber 
pipe cap with clamp onto section towards Building 811 (trench end) and seal 
the end of 6" Vitrous Tile Channel with expanding foam.  See Sketch 6.  Do 
not backfill at this time. 

 
FE Initial: ____________ Date: __________ 
 
The remaining pipes underground will be removed under Section 5.3, North 
Trench, Piping, and Soil, which will be concurrent with these activities. 
 



ERD-BGRR-TP-01-03 
Technical Work Document  August 1, 2001 
Remediation of the Lower Canal, Below Grade  
Piping Systems, and Associated Soils 

14

3. The 2" Pneumatic tubes at south side of Building 801.  Reference Drawings 
M-607-30-A, M-801-4A.  Excavate area so that the block wall can be taken 
down for access into the chamber.  Cut all 4 lines close to the inside wall as 
depicted in Sketch 7, install 2" Fernco type rubber caps with clamps on to 
the tubes going into Building 801. 

 
 FE Initial: ____________ Date: __________ 
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5.2 Canal, Water Treatment House Pad, Piping, and Soils Removal 
 

The majority of the work performed in this section is with the temporary Canal Service 
Building in place. The Temporary Building will be in place until the completion of step 
5.2.125, installation of a temporary cover over the Canal opening.  The cover may be 
temporarily removed for excavation activities under the EYS but not during inclement 
weather as the main reason for the cover is to prevent rainwater intrusion. Removal of the 
Temporary structure will provide the necessary access to the remaining areas that will be 
remediated in this section. 
 
Throughout the implementation of section 5.2, collect and/or obtain samples for each 
waste stream, i.e., concrete, soil, piping systems and asphalt, per Attachment 8.5. 

 
5.2.1 This section provides the instructions for: 
  

1.   Scabbling and shaving the concrete from the floor and walls of the Canal and 
released walkway areas.  (Sketches 11 and 12) 

 
2.   Removing the internals of the Canal Walkway Sump and applying a fixative, 

i.e. concrete sealer. 
 
3.   Removing the Canal concrete pad work area, the 4” cast iron drain piping with 

an 8” Vitrified Tile (VT) secondary containment piping, and contaminated 
soils as outlined in DWG Bldg. 709, A3841-S1, sheet 1 of 4. 

 
4.   Removing the Water Treatment House concrete floor pad, piping under the 

pad, and associated contaminated soils.  DWG M-1, Job # 3686-A Sheet 1 of 
11. 

 
5.   Removing the Water Treatment House adjacent concrete floor pad, the 4” and 

6" cast iron drain piping with an 8” and 12" VT secondary containment piping 
under the pad, and associated contaminated soils.  DWG A3841-S1, Sheet 1 
of 4. 

 
6.   Removing the East Yard Sump, piping, and associated contaminated soils, 

Bldg. 709, DWG 3686-S-2, sheet 2 of 2.  
 

7.   Removing the three Canal House vaults located on the south side of the Canal 
House. DWG A3841-S1, Sheet 1 of 4. 

  
 

8.   Removing the two abandoned 12” chilled water-piping sections as required. 
  
9.   Removing the pneumatic transfer tubes and 8” VT secondary containment 

piping, and trench located in this portion of the work activity area. The 
Pneumatic tube removals can also be performed independently, as the tubes 
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are located 2' below the surface.  The removals of piping can be accomplished 
from the south end without excavating all the piping.  A short section, i.e. 6' to 
8' long, can be excavated near the south manhole towards the north manhole 
and the piping can be removed in short sections from here.  The 8" VT 
secondary containment can be removed at a later date along with other piping 
and contaminated soils.  DWG's M-703-50-A, M-801-4A. 

 
10.  Installation of a temporary weather tight cover over the Lower Canal area at 

grade elevation to prevent any rainwater intrusion in the immediate future. 
 

5.2.2 A RWP has been issued for section 5.2. 
 
RWP No:_________________ FE Initial:____________ Date: __________ 
 

5.2.3 The JSA has been reviewed to verify that no additional hazards may exist due to 
changing field conditions or configuration. 

 
 FE Initial: ____________ Date:  __________ 
 
 IH/IS Representative: ____________ Date: __________ 

 
5.2.4 Verify that approved waste container(s) are available to accept material. 
 
 WMR Initial: ____________ Date:  __________ 

  
Lower Canal - Floor Elevation 91' 4" and Walls to Elevation 100' 4" 

 
5.2.5  The floor of the Canal west of the Canal construction joint will be shaved 

and or scabbled to the Building 701 column 7 line where there is a temporary 
barrier installed to isolate the Canal from the west end Canal and Deep Pit.  
See Sketch 11 for plan view of 91'4" Elevation. 

 
5.2.6 Move the shaving and/or scabbling equipment and support equipment into the 

Canal. 
 

5.2.7 Establish containment controls for the wall or floor area to be remediated. 
 
5.2.8 During the second and any successive shaving/scabbling passes over the same 

area, samples of the removed concrete should be analyzed using field laboratory 
instruments to determine the contamination being removed by the 
shaving/scabbling equipment. The preliminary cleanup goal for Cs-137 of 23 
pCi/gm and for Sr-90 of 15 pCi/gm will be used to determine satisfactory 
remediation of the concrete.  

 
5.2.9 The shaving/scabbling equipment will need to be relocated following the 

satisfactory remediation of an area as determined by sampling and analysis. 
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5.2.10 Move the shaving/scabbling equipment to the next area to be remediated. 

 
5.2.11 Repeat steps 5.2.6 through step 5.2.10 for the remaining areas of the Canal being 

remediated. 
 

5.2.12 The north Canal wall west of the Canal joint has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
 
5.2.13 The south Canal wall west of the Canal joint has been remediated. 

 
 

FE Initial: ____________ Date:  __________ 
 
5.2.14 The Canal floor east of the Canal joint has been remediated. 

 
 

FE Initial: ____________ Date:  __________ 
 

5.2.15 The north Canal wall east of the Canal joint has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
 

5.2.16 The south Canal wall east of the Canal joint has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
 

5.2.17 The east Canal wall has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
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 Canal Walkway - Floor Elevation 97' 4" and Walls to Elevation 104' 9" (Ceiling) 
 

5.2.18 The Canal area walls, floor, and ceiling above the Canal will be remediated using 
the shaving/scabbling equipment, i.e. needle guns, bush hammers, chisels. The 
sequence for the remediation will be the ceiling, walls, and then the floor areas.  
See Sketch 12 for plan view of Elevation 97' 4". 

 
5.2.19 Protect the remediated areas of the Canal walls and floor from possible 

contamination from the remediation to be performed on the area walls and floor.  
This can be accomplished by taping clean Herculite and/or heavy plastic on to the 
clean surfaces. 

 
5.2.20 Move the scabbling equipment and support equipment into the area above the 

Canal. 
 

5.2.21 Establish containment controls for the ceiling area to be remediated. 
 

5.2.22 During the second and any successive scabbling passes over the same area, 
samples of the removed concrete should be analyzed using field laboratory 
instruments to determine the contamination being removed by the 
shaving/scabbling equipment. The preliminary cleanup goal for Cs-137 of 23 
pCi/gm and for Sr-90 of 15 pCi/gm will be used to determine satisfactory 
remediation of the concrete.  

 
5.2.23 The scabbling equipment will need to be relocated following the satisfactory 

remediation of an area as determined through sampling and analysis. 
 

5.2.24 Move the scabbling equipment to the next area to be remediated. 
 
5.2.25 Cover the remediated area with Herculite and/or plastic. 

 
5.2.26 Repeat steps 5.2.19 through step 5.2.25 for the remaining areas of the Canal being 

remediated. 
 

5.2.27 The north area wall has been remediated. 
 

 
FE Initial: ____________ Date:  __________ 

 
5.2.28 The south area wall has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
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5.2.29 The west area wall has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
  
5.2.30 The east area wall has been remediated. 

 
 

FE Initial: ____________ Date:  __________ 
 

5.2.31 The north floor area has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
 

5.2.32 The south floor area has been remediated. 
 
 

FE Initial: ____________ Date:  __________ 
 
5.2.33 The ceiling area has been remediated. 

 
 

FE Initial: ____________ Date:  __________ 
 
5.2.34 Remove the equipment from the remediation area. 

 
5.2.35 Remove the contamination control materials from the area. 
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Canal Sumps S2 and S3 
 
5.2.36 The Canal Sumps designated S-2 and S-3 were characterized and the 12 inches of 

concrete at the base of the S-3 sump was found to contaminated through the entire 
12 inches.  Therefore, it is assumed that S-2 sump is contaminated in the same 
magnitude.  The concrete in these sumps will be removed using a concrete core-
boring machine - wet method.  The water will be controlled and collected with a 
wet vacuum.  Several core bores will be performed to remove the concrete from 
the base and the sidewalls of each sump. 
 

5.2.37 Lower the core boring and support equipment into the Canal. 
 

5.2.38 Establish contamination controls for the Canal floor sump to be core bored. 
 

5.2.39 Using a 4” bit, core bore 3 sides of the sump, approximately 3" away from the 
sump vertical walls.  See Sketch 8. 
 

5.2.40 Using the same 4” bit, core bore the sump floor next to the Canal wall.  See 
Sketch 8. 
 

5.2.41 Use a hammer and chisel or appropriate mechanical equipment to remove any 
remaining concrete between the Canal floor sump and the Canal floor or wall. 
 

5.2.42 Remove the contaminated concrete from the Canal floor sump. 
 
5.2.43 Using scabbling equipment, i.e. Needle guns, bush hammers and chisels, 

remediate the south wall of the sump (the canal wall side). 
 

5.2.44 The remediation has been completed for the Canal floor sump designated S-2. 
 
FE Initial: ____________ Date:  __________ 
 

5.2.45 Repeat steps 5.2.38 through 5.2.44 for the remaining Canal Floor Sump. 
 

 5.2.46 The remediation has been completed for the Canal floor sump designated S-3. 
 
FE Initial: ____________ Date:  __________ 
 

5.2.47 There were several core bores performed in the Canal walls and floor and in the 
Canal walkway area during the characterization of the Canal area. The Canal floor 
sumps S-2 and S-3 have been remediated by removing the concrete floor of each. 
These penetrations in the Canal and Walkway areas will be filled with a mix of 
concrete mix topped with hydraulic cement. 
 

5.2.48 Prepare the penetrations to be filled with concrete/cement by lightly wetting or 
misting. 
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5.2.49 Fill each of the penetrations with concrete/cement mix until an even surface is 

obtained with the respective adjacent surfaces. 
 

5.2.50 All penetrations in the Canal and Walkway area have been filled with grout. 
 
FE Initial: ______________________ Date:  __________ 
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Canal Walkway Sump 
 
5.2.51 The Canal Walkway Sump SS lining will be removed; the attached piping (two 

incoming Canal Walkway drains) will be surveyed to document radiological 
characteristics, plugged at the sump and filled with grout. The remaining concrete 
sump will be remediated to remove loose contamination and a fixative applied.  
See Sketch 9 for details of sump. 
 

5.2.52 Establish contamination control around the Canal Walkway Sump in preparation 
for removal of the SS liner. 
 

5.2.53 Decontaminate and/or fix the contamination in the SS liner of the Canal Walkway 
Sump. 
 

5.2.54 Vacuum to remove any loose debris/particles in the two incoming Canal 
Walkway area floor drain lines attached to the steel liner. 
 

5.2.55 Cut the 2 incoming lines to the Canal Walkway sump using an ID cutting device 
or chisels. 
 

5.2.56 Remove the SS liner. 
 

5.2.57 Assess the radiological contamination of the concrete of the Canal Walkway 
Sump. 
 

5.2.58 Remediate the contamination in the Canal Walkway Sump to remove loose 
contamination only. 

 
5.2.59 Survey the two incoming Canal Walkway drains to the extent possible. 
 

FS Rep. Initial: __________________ Date: ___________ 
 
 

 FE Initial: ______________________ Date:  __________ 
 
5.2.60 Install expandable plugs at the inlets and fill piping with grout mixture. 
 

FE Initial: ______________________ Date:  __________ 
 

5.2.61 Apply fixative to the Canal walls and floor, the Canal Walkway ceiling, walls, 
floor and the Canal Walkway Sump. 
 
FE Initial: ______________________ Date:  __________ 
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5.2.62 Decontaminate, if possible all the scabbling equipment and move out of the Canal 
area.  If not, all equipment will be tagged to document their condition and will be 
stored per FS direction. 

 
 FE Initial: ______________________ Date:  __________ 
 
5.2.63 Perform a radiological survey of the Canal, Canal Walkway area ceiling, walls, 

and floor and the Canal Walkway Sump to document the final as left radiological 
conditions. This will become the base survey for the lower Canal. 

 
FS Rep. Initial: __________________ Date: ___________ 

 
  FE Initial: ______________________ Date:  __________ 
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 Water Treatment Foundation 
 

5.2.64 The Water Treatment foundation concrete pad and the adjacent work area pad will 
be removed, the piping below these pads and the associated contaminated soils 
will be removed. 

 
5.2.65 A hydraulic operated ram mounted on a backhoe will be used to breakup the 

concrete pads for removal.  Apply a fixative, i.e. latex paint, to the concrete pad 
area to be broken to minimize airborne contamination.  During this process a high 
velocity high DP vacuum can be utilized to keep the dust down as well as light 
misting of the concrete with a garden sprayer type portable sprayer.  

 
5.2.66 Establish contamination control of the area. 

 
5.2.67 Using the hydraulic ram break the concrete into pieces manageable for disposal as 

debris. Debris is defined as less than 10 inches thick and 8 feet diagonal 
measurements.  This is to meet the requirements for the disposal facility. 

 
5.2.68 Remove the pieces and place into approved waste containers. 
 
5.2.69 Excavate, using a backhoe, excavator, or hand methods, uncover the piping under 

the removed concrete pad. 
 
5.2.70 Segregate contaminated materials per Technical Work Document ERD-BGRR-

TP-01-05. The PCG for Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 
 

5.2.71 Secondary containment piping should be breached and sampled for 
contamination. If contamination is found, then appropriate contamination controls 
shall be used for removal of the secondary containment piping. 

 
5.2.72 The piping should be cut into manageable lengths for packaging and disposal. 
 
5.2.73 Where the piping is to be cut, install contamination control materials to prevent 

the spread of contamination. If necessary (Radiological survey data will be used 
to determine this need), prior to cutting a pipe, a 1/4" hole will be drilled on the 
top of pipe, within the section to be removed.  Check to see if there is any water 
within the pipe.  If no water is present expanding foam will be injected into the 
cut area.  Allow at least two hours for the foam to cure before proceeding with the 
cuts.  If there is water present, place a collection container under the pipe, i.e. 
witch hat, and drill a second 1/4" hole for water drainage.  After the water is 
drained proceed with the expanding foam. 

 
5.2.74  Using a mechanical saw, i.e. band saw, reciprocating saw or snap cutter cut the 

piping. When a mechanical saw is used to cut the piping, a vacuum hose will be 
attached to a HEPA vacuum to collect saw filings. 
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5.2.75 Install a containment bag with absorbent material or plastic pipe caps over the cut 

ends of the piping and place the cut piece into the shipping container. 
 
5.2.76 Repeat above steps 5.2.72 through 5.2.75 for the remaining pipes. 

 
5.2.77 When the piping has been removed, sample and analyze the soil under the piping 

at the pipe joints as a minimum using ISOCS and Beta Scint field laboratory 
instruments. 

 
NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm and Sr-90 is 15 

pCi/gm.), is found to be at a depth of three feet below the piping elevation, 
the BGRR Project Manager or his designee shall authorize any deeper 
excavation to remove contaminated soils. This should be trended 
immediately. 
 

5.2.78 Remove contaminated soil and place into containers for disposal. 
 

5.2.79 The final dimensions of the excavation are: 
 

__________Feet Long   ________ Feet Wide  ________Feet Deep 
  

FE Initial: ____________ Date:  __________ 
 

5.2.80 Conduct Final Status Survey of the overburden soil and excavated trench in 
accordance with an approved Technical Work Document. 

 
FE Initial: ____________ Date:  __________ 



ERD-BGRR-TP-01-03 
Technical Work Document  August 1, 2001 
Remediation of the Lower Canal, Below Grade  
Piping Systems, and Associated Soils 

26

  East Yard Sump 
 

5.2.81 The East Yard Sump, associated piping and contaminated soils will be removed 
while the Canal Temporary structure is in place. It may be necessary to remove 
sections of the two 12” diameter abandoned chiller water lines and pneumatic 
transfer tube lines during the excavation of the East Yard Sump.  DWG's M-607-
30A, 3686-S-1 and S-2 sheets1 and 2 of 2. 

 
5.2.82 Removal of the contaminated soil associated with the EYS may require the 

removal of the abandoned chiller water lines and portions of the pneumatic 
transfer tubes to provide the necessary excavation layback area. 

 
5.2.83 Establish contamination controls for the excavation of the East Yard Sump piping 

and concrete sump. 
 
5.2.84 Excavate, using a backhoe, excavator, or hand methods, to uncover the piping 

connected to the EYS. 
 
5.2.85 Segregate contaminated materials per Technical Work Document ERD-BGRR-

TP-01-05. The PCG for Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 
 
5.2.86 Secondary containment piping should be breached and sampled for 

contamination. If contamination is found, then appropriate contamination controls 
shall be used for removal of the secondary containment piping. 

 
5.2.87 The piping should be cut into manageable lengths for packaging and disposal. 
 
5.2.88 Where the piping is to be cut, install contamination control materials to prevent 

the spread of contamination. If necessary (Radiological survey data will be used 
to determine this need), prior to cutting a pipe, a 1/4" hole will be drilled on the 
top of pipe, within the section to be removed, and expanding foam will be injected 
into the cut area.  Allow at least two hours for the foam to cure before proceeding 
with the cuts. 

 
5.2.89 Using a mechanical saw, i.e. band saw, reciprocating saw or snap cutter cut the 

piping. When a mechanical saw is used to cut the piping, a vacuum hose will be 
attached to a HEPA vacuum to collect saw filings. 

 
5.2.90 Install a containment bag with absorbent material or plastic pipe caps over the cut 

ends of the piping and place the cut piece into the shipping container. 
 
5.2.91 When the piping has been removed, sample and analyze the soil under the piping 

at the pipe joints as a minimum using ISOCS and Beta Scint field laboratory 
instruments. 
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NOTE:  5: East yard sump will be rigged according to the approved Rigging Plan, 
which will be on the job site at all times. 

 
 
 

REPEAT OF NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm 
and Sr-90 is 15 pCi/gm.), is found to be at a depth of three 
feet below the piping elevation, the BGRR Project Manager 
or his designee shall authorize any deeper excavation to 
remove contaminated soils. This should be trended 
immediately. 
 

5.2.92 Remove contaminated soil and place into containers for disposal as per ERD-
BGRR-TP-01-05. 

 
5.2.93 Excavate the concrete EYS, segregating contaminated soil. 
 
5.2.94 Establish contamination controls at a lay down area for the concrete EYS. 
 
5.2.95 Remove the EYS from the excavation. The EYS weighs approximately 14,000 

pounds without the cover. 
 
5.2.96 Remove contaminated soil below and around the East Yard Sump excavation and 

place into containers for disposal. 
 
REPEAT OF NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm 

and Sr-90 is 15 pCi/gm.), is found to be at a depth of three 
feet below the piping elevation, the BGRR Project Manager 
or his designee shall authorize any deeper excavation to 
remove contaminated soils. This should be trended 
immediately. 

 
5.2.97 If it is necessary to remove either portions of the two-abandoned 12- inch diameter 

chilled water line pipes or the pneumatic transfer tubes, during the excavations, 
cut and remove the piping.  The chilled water and pneumatic lines are historically 
clean lines.  However, they should be surveyed prior to cutting.  List below the 
additional piping that was removed or N/A. 

 
 Type and amount of piping removed: ______________________ 
 
 FE Initial: ____________ Date:  __________ 
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5.2.98 The final dimensions of the excavation are: 
 
 __________Feet Long   ________ Feet Wide  ________Feet Deep 
 
 FE Initial: ____________ Date:  __________ 
 
5.2.99 Conduct Final Status Survey of the overburden soil and excavated trench in 

accordance with an approved technical work document.   
 

 FE Initial: ____________ Date:  __________ 
 
5.2.100  The excavated areas of the South Trench can be backfilled At-Risk, prior to IVC, 

with soil that is deemed to be clean per Technical Work Document ERD-BGRR-
TP-01-05, with concurrence form the Project Manager or designee. The PCG for 
Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm 

 
 PM Initial: ____________ Date:  __________ 
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Canal House Area 
  

5.2.101 Canal House south work area concrete pad, three below grade concrete vaults 
the piping below these pads and the associated contaminated soils will be 
removed. 

 
5.2.102 The vaults were to be removed several years ago when modifications were 

made to the Canal area. It appears as if the vaults were filled and not removed.  
 
5.2.103    A hydraulic operated ram mounted on a backhoe will be used to breakup the 

concrete pads for removal.  Apply a fixative, i.e. latex paint to the concrete pad 
area to be broken to minimize airborne contamination.  During this process a 
high velocity high DP vacuum can be utilized to keep the dust down as well as 
light misting of the concrete with a garden sprayer type portable sprayer. 

 
 
5.2.104 Establish contamination control of the area. 
 
5.2.105    Using the hydraulic ram break the concrete into pieces manageable for disposal 

as debris. Debris is defined as less than 10 inches thick and 8 feet diagonal 
measurements. This is to meet the requirements for the disposal facility. 

 
5.2.106     Remove the pieces and load into waste containers. 
 
5.2.107 Excavate, using a backhoe, excavator, bobcat, or hand methods, uncover the 

vaults and piping under the removed concrete pad. 
 
5.2.108 Segregate contaminated materials per Technical Work Document ERD-BGRR-

TP-01-05. The PCG for Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 
 
5.2.109 Perform radiation monitoring during the excavation of the three vaults. 
 
5.2.110 Secondary containment piping should be breached and sampled for 

contamination. If contamination is found, then appropriate contamination 
controls shall be used for removal of the secondary containment piping. 

 
5.2.111 The piping should be cut into manageable lengths for packaging and disposal. 
 
5.2.112 Where the piping is to be cut, install contamination control materials to prevent 

the spread of contamination. If necessary (Radiological survey data will be 
used to determine this need), prior to cutting a pipe, a 1/4" hole will be drilled 
on the top of pipe, within the section to be removed, and expanding foam will 
be injected into the cut area.  Allow at least two hours for the foam to cure 
before proceeding with the cuts. 
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5.2.113 Using a mechanical saw or cutting device cut the piping. When a mechanical 
saw is used to cut the piping, a vacuum hose will be attached to a HEPA 
vacuum to collect saw filings. 

 
5.2.114 Install a containment bag with absorbent material or plastic pipe caps over the 

cut ends of the piping and place the cut piece into the shipping container. 
 
5.2.115 WHEN the piping has been removed, sample and analyze the soil under the 

piping at the pipe joints as a minimum using ISOCS and Beta Scint field 
laboratory instruments. 
 

REPEAT OF NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm 
and Sr-90 is 15 pCi/gm.), is found to be at a depth of three 
feet below the piping elevation, the BGRR Project Manager 
or his designee shall authorize any deeper excavation to 
remove contaminated soils.  This should be trended 
immediately 

 
5.2.116 Remove contaminated soil and place into containers for disposal.  
 
5.2.117 Set up a contamination control lay down area for the three vaults, or have a 

disposal container ready to accept the vaults as they are removed from the 
ground. 

 
5.2.118 Remove the three vaults and place onto the lay down area or directly into 

containers for disposal.  The concrete filled vaults weigh approximately 1500 
pounds each. 

 
5.2.119 When each vault is removed, sample and analyze the soil under each vault as a 

minimum using ISOCS and Beta Scint field laboratory instruments. 
 

REPEAT OF NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm 
and Sr-90 is 15 pCi/gm.), is found to be at a depth of three 
feet below the piping elevation, the BGRR Project Manager 
or his designee shall authorize any deeper excavation to 
remove contaminated soils.  This should be trended 
immediately 
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5.2.120 Remove contaminated soil below and adjacent to the three vaults. 
 
5.2.121 The final dimensions of the excavation are: 

 
 __________Feet Long   ________ Feet Wide  ________Feet Deep 
 

  FE Initial: ____________ Date:  __________ 
 
 
5.2.122 Conduct Final Status Survey of the overburden soil and excavated trench in 

accordance with an approved Technical Work Document. 
 

  FE Initial: ____________ Date:  __________ 
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Temporary Covering of Canal Opening 
 
5.2.123 The following steps will install or verify installed a manufactured temporary 

weather tight cover over the Canal opening, contamination control measures in 
place inside the temporary enclosure for the Canal area, and removal of the 
temporary structure.  

 
5.2.124 Install/erect the temporary cover per the manufacturers instructions over the 

lower Canal area prior to relocating the existing Temporary Structure. 
 
5.2.125 Verify that the temporary cover installed over the Cana l opening to the lower 

Canal area is weather tight. The temporary cover will be replaced with a 
permanent cover when the Below Grade Piping removal and associated 
contaminated soils removal has been completed and the area is ready for 
backfill and grading for drainage control. 

 
FE Initial: ____________ Date:  __________ 

 
5.2.126 Verify adequate contamination control is in place to allow the temporary 

structure over the Canal House area to be removed. 
 

FS Rep. Initial: __________________ Date: ___________ 
 

FE Initial: ____________ Date:  __________ 
  

5.2.127 Prepare a laydown area for the temporary structure over the Canal House area. 
Consideration should be given to the Below Ground Coolers and Filters area 
over the Below Ground Ducts just west of the Instrument House Building 708. 

 
5.2.128 Remove the Temporary Structure over the Canal House area and place it in the 

prepared laydown area.  Prior to moving the Temporary Structure the adjacent 
south area will be clear of Above Ground Ducts.  The rigging details will and 
the routing will be discussed at that time. 
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5.3 North Trench, Piping, and Soil Removal 
  

The North Trench is defined as the piping trench that runs east from the Building 701 east 
Roll-up truck bay door to the north side of Building 801, north to the Canal discharge line 
connection to the A & B waste lines, and the southwest portion of the Canal discharge 
line to the Canal pad area. The grade elevation is 109’. The 6” and 2” drain lines begin at 
elevation 106’ at the east roll-up truck bay door and are at elevation 104’ at the Building 
801 north wall. The 4” Canal discharge line is at elevation 101’ at the north Canal House 
wall. There are two abandoned 12” chilled water lines and one 3” air line that transit the 
north trench. These lines should be cut and removed if they interfere with the removal of 
the piping from the trench and/or the removal of contaminated soil. 
 
During the excavation of the areas below, especially deeper elevations (more than 4' 
deep) it is probable to come across distressed and/or damaged tile storm drain lines.  
These lines will be replaced with PVC piping without any additional Work Documents.  
If such lines are replaced it will be noted within the Work Permit.  Similarly the Off Gas 
Lines from 811 to 801 (Out of Service lines) will be cut and capped and the penetrations 
will be sealed.  Facilities Support will be notified prior to cutting these pipes.  These 
activities will be noted in the Work Permit as well. 
 
Throughout the implementation of section 5.3, collect and/or obtain samples for each 
waste stream, i.e., concrete, soil, piping systems and asphalt per Attachment 8.5. 
 
North Trench 
 
5.3.1 This section will provide the instructions for: 
 

1. The excavation of a trench on the north side of the Canal House, from 
Building 701 east high bay door at Building 701 column 7, going east to the 
piping penetration wall on the north side of Building 801.  DWG M-607-30-A 

2. Removing the 6" welded steel Semi-Hot drain line which changes to 6" cast 
iron "F" Waste line and the 12” VT secondary containment pipe along with 
the 2” SS Building 703 west wing tank pit line in a 4” VT secondary 
containment pipe to the north side of Building 801.  DWG's A3841-S1 Sheet 
1 of 4, M-607-30-A. 

3. Removing the Pneumatic transfer tubes and 8” VT secondary containment 
piping, from the trench located at elevation 108’ of Building 701, Column 7 
going East to the manway at elevation 105'.  Also from the manway going 
north to the south wall penetration of Building 703.  DWG's M-6-7-30-A, M-
703-50, M-801-4A. 

4. Removing the 4” welded black steel Canal Discharge line and 6” VT 
secondary containment pipe, from the east of Canal House concrete pad area 
to the A&B waste line trench on the north side of Building 801.  DWG's M-
607-30-A, M-811-5A. 
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5. Removing the 1 ½” SS "D" Waste (Walkway Sump and EYS discharge) line, 
in a 4” orangeburg secondary containment pipe, from the east of Canal House 
concrete pad area to the piping penetration wall on the north side of Building 
801, outside the “D” Tank room.  DWG M-1 Job # 3252-A Sheet 3 of 5. 

6. Removing associated contaminated soils related to the above excavation 
activities. 

 
5.3.2 A RWP has been issued for section 5.3. 

 
RWP No: _________________ FE Initial: ____________ Date: __________ 
 

5.3.3 The JSA has been reviewed to verify that no additional hazards may exist due to 
changing field conditions or configuration. 

 
 FE Initial: ____________ Date:  __________ 
 
 IH/IS Representative: ____________ Date: __________ 
 
5.3.4 Verify that waste container(s) are available to accept the material. 
 
 WMR Initial: ____________ Date:  __________ 

 
5.3.5 Verify that all piping isolations have been made in accordance with Section 5.1, 

Piping Isolations. 
  
 FE Initial: ____________ Date:  __________ 
 

NOTE 6: Perform soil sampling to segregate contaminated soil for disposal. The PCG for 
Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm  

 
NOTE 7: A competent person shall be designated for the excavation.  Approved excavation 

plans shall be maintained at the job site.  All excavations will be performed in 
accordance with 29CFR1926, SUBPART P. 

 
5.3.6 The trained excavation Competent Person for excavating the North Trench is: 

 
_____________________________________   
  (Print Name) 
 
 _____________________________________ Date: ____________ 
  (Signature) 
 

 
5.3.7 Excavate, using a backhoe, excavator, bobcat, or hand methods, the asphalt, 

concrete and soils to uncover the piping in the North Trench. 
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5.3.8 Segregate contaminated materials per Technical Work Document ERD-BGRR-
TP-01-05. The PCG for Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 

 
5.3.9 When the piping has been uncovered and is verified to be isolated, then remove 

the piping from the trench. 
 

5.3.10 Secondary containment piping should be breached and sampled for 
contamination. If contamination is found, then appropriate contamination controls 
shall be used for removal of the secondary containment piping. 

 
5.3.11  The piping should be cut into manageable lengths for packaging and disposal. 

 
5.3.12 Where the piping is to be cut, install contamination control materials to prevent 

the spread of contamination. If necessary (Radiological survey data will be used 
to determine this need), prior to cutting a pipe, a 1/4" hole will be drilled on the 
top of pipe, within the section to be removed, and expanding foam will be 
injected into the cut area.  Allow at least two hours for the foam to cure before 
proceeding with the cuts.  

 
5.3.13 Using mechanical methods, i.e., snap cutter, band or reciprocating saw, cut the 

piping.   When a saw is used, a vacuum hose will be attached to a HEPA vacuum 
to collect filings. 

 
5.3.14 Install a containment bag with absorbent material or plastic pipe caps over the 

cut ends of the piping and place the cut piece into the shipping container. 
 

5.3.15 Repeat the above steps 5.3.10 through 5.3.14 for the remaining sections of piping 
to be removed from the North Trench. 

 
5.3.16 When the piping has been removed from the North Trench, sample and analyze 

the soil under the piping at the pipe joints as a minimum using ISOCS and Beta 
Scint field laboratory instruments. 

 
REPEAT OF NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm 

and Sr-90 is 15 pCi/gm.), is found to be at a depth of three 
feet below the piping elevation, the BGRR Project 
Manager or his designee shall authorize any deeper 
excavation to remove contaminated soils.  This should be 
trended immediately.  

 
5.3.17 Remove contaminated soil from the trench and place into containers for disposal. 
 
5.3.18 The final dimensions of the excavation are: 

 
__________Feet Long   ________ Feet Wide  ________Feet Deep 
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 FE Initial: ____________ Date:  __________ 
 
5.3.19 Conduct Final Status Survey of the overburden soil and excavated trench in 

accordance an approved technical work document. 
 

  FE Initial: ____________ Date:  __________ 
 

5.3.20 The North Trench excavation, piping removal, and contaminated soil removal is 
complete. 

 
 FE Initial: ____________ Date:  __________ 
 
5.3.21 The North Trench excavation area can be backfilled At-Risk, prior to IVC, with 

soil that is deemed to be clean per Technical Work Document ERD-BGRR-TP-
01-05, with concurrence from the Project Manager or designee. The PCG for Cs-
137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 

  
 PM Initial: ____________ Date: _______ 
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Canal House Discharge 
 
5.3.22 Steps 5.3.23 through 5.3.25 excavates, removes piping, and removes 

contaminated soil associated with the Canal discharge line and the Canal 
Walkway Sump discharge line that runs from the east side of the Canal House to 
the north side of Building 801 to the A&B waste lines trench.  DWG's M-607-30-
A, M-1 Job # 3868A Sheet 1of 11, M-1 Job # 3252-A Sheet 3 of 5. 

 
5.3.23 All excavations will be performed in accordance with 29CFR1926 SUBPART P.  

The trained excavation Competent Person for excavating the Canal House Floor 
Drain trench is: 

 
_____________________________________   
  (Print Name) 
 
 _____________________________________  Date: ____________ 
  (Signature) 

 
5.3.24 Repeat the above steps, 5.3.2 through 5.3.19 for the Canal discharge line, Canal 

Walkway Sump discharge line, and pneumatic transfer tube lines removal. 
 
 
Dimensions of excavation record: 

 
  ____________ Feet long     ______________ Feet wide   ________ Feet deep 
 
 

  FE Initial:  ____________ Date:  _________ 
 

5.3.25 Conduct Final Status Survey of the overburden soil and trench in accordance with 
an approved technical work document. 

 
  FE Initial: ____________ Date:  __________ 
 
5.3.26 The Canal discharge line, Canal Walkway Sump discharge line and the pneumatic 

transfer tubes trench excavation, piping and contaminated soil removal is 
complete. 

 
FE Initial: ____________ Date:  __________ 

 
5.3.27 The excavated areas above can be backfilled At-Risk, prior to IVC, with soil that 

is deemed to be clean per Technical Work Document ERD-BGRR-TP-01-05. The 
PCG for Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 

  
 PM Initial: ____________ Date: _______ 
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5.4 South Trench, Piping and Soil Removal 
 
Throughout the implementation of section 5.4, collect and/or obtain samples for each 
waste stream, i.e., concrete, soil, piping systems and asphalt, as per Attachment 8.5. 

 
5.4.1 This section will provide the instructions for: 

 
1. Excavation of the piping trench located on the east side of the Canal 

House from the intersection of the pneumatic tubes and the Canal EYS 
and Walkway Sumps discharge line (at the end of the north trench) south 
to the pneumatic transfer tube manway and then going east and north to 
the piping penetration wall on the south side of Building 801.  DWG's M-
607-30A, M1-3252-A, Sheet 3 of 5, 

 
2. Removing the pneumatic transfer piping and 8” VT secondary 

containment piping, from the EYS, Canal Walkway Sump discharge line 
intersection with the pneumatic tube transfer lines running south to the 
pneumatic transfer tube south manway and east to the Building 801 south 
wall.  DWG M-607-30A. 

 
3. Removing associated contaminated soil  

 
5.4.2 A RWP has been issued for this section: 

 
RWP No: _________________ FE Initial: ____________ Date: __________ 
 

5.4.3 The JSA has been reviewed to verify that no additional hazards may exist due to 
changing field conditions or configuration. 

 
 FE Initial: ____________ Date:  __________ 
 
 IH/IS Representative: ____________ Date: __________ 

 
5.4.4 Verify that waste container(s) are available to accept the material. 
 
 WMR Initial: ____________ Date:  __________ 

  
5.4.5 Verify that all piping isolations have been made in accordance with Section 5.1, 

Piping Isolations. 
  
 FE Initial: ____________ Date:  __________ 
 
REPEAT OF NOTE 6: Perform soil sampling to segregate contaminated soil for 

disposal. The PCG for Cs-137 is 23 pCi/gm and for Sr-90 
is 15 pCi/gm. 
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REPEAT OF NOTE 7: A competent person shall be designated for the excavation.  
Approved excavation plans shall be maintained at the job 
site. 

 
 

5.4.6 All excavations will be performed in accordance with 29CFR1926 SUBPART P.  
The trained excavation Competent Person for excavating the South Trench is: 

 
_____________________________________   
  (Print Name) 
 
 _____________________________________  Date: ____________ 
  (Signature) 

 
5.4.7 Excavate, using a backhoe, excavator, or hand methods, the asphalt, concrete and 

soils to uncover the piping in the South Trench. 
 
5.4.8 Segregate contaminated materials per Technical Work Document ERD-BGRR-

TP-01-05. The PCG for Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm. 
 
5.4.9 When the piping has been uncovered and is verified to be isolated, then remove 

the piping from the trench. 
 

5.4.10 Secondary containment piping should be breached and sampled for 
contamination. If contamination is found, then appropriate contamination controls 
shall be used for removal of the secondary containment piping. 

 
5.4.11 The piping should be cut into manageable lengths for packaging and disposal. 

 
5.4.12 Where the piping is to be cut, install contamination control materials to prevent 

the spread of contamination. If necessary (Radiological survey data will be used 
to determine this need), prior to cutting a pipe, a 1/4" hole will be drilled on the 
top of pipe, within the section to be removed, and expanding foam will be injected 
into the cut area.  Allow at least two hours for the foam to cure before proceeding 
with the cuts.  

 
5.4.13 Using mechanical methods, i.e., snap cutter, band or reciprocating saw, cut the 

piping.  When a saw is used, a vacuum hose will be attached to a HEPA vacuum 
to collect filings. 

 
5.4.14 Install a containment bag with absorbent material or plastic pipe caps over the cut 

ends of the piping and place the cut piece into the shipping container. 
 

5.4.15 Repeat the above steps 5.4.10 through 5.4.13 for the remaining sections of piping 
to be removed from the South Trench. 
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5.4.16 When the piping has been removed from the South Trench, sample and analyze 
the soil under the piping at the pipe joints as a minimum using ISOCS and Beta 
Scint field laboratory instruments. 

 
REPEAT OF NOTE 4: If contaminated soil, above the PCG (Cs-137 is 23 pCi/gm 

and Sr-90 is 15 pCi/gm.), is found to be at a depth of three 
feet below the piping elevation, the BGRR Project Manager 
or his designee shall authorize any deeper excavation to 
remove contaminated soils.  This should be trended 
immediately.  

 
5.4.17 Remove contaminated soil from the trench and place into containers for disposal. 

The final dimensions of the excavation are: 
 

__________Feet Long   ________ Feet Wide  ________Feet Deep 
 

 FE Initial: ____________ Date:  __________ 
 
5.4.18 Conduct Final Status Survey of the overburden soil and excavated trench in 

accordance an approved technical work document. 
 
 
 FE Initial: ____________ Date:  __________ 

 
5.4.19 The South Trench excavation, piping removal, and contaminated soil removal is 

complete. 
 

FE Initial: ____________ Date: _______ 
 

5.4.20 The excavated areas of the South Trench can be backfilled At-Risk, prior to IVC, 
with soil that is deemed to be clean per Technical Work Document ERD-BGRR-
TP-01-05, with concurrence from the Project Manager or designee. The PCG for 
Cs-137 is 23 pCi/gm and for Sr-90 is 15 pCi/gm 

 
 PM Initial: ____________ Date:  __________ 
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5.5 Storm Drain Rerouting 
 

BNL Plant Engineer is preparing the detailed instructions for items, 1 through 6.  They 
will be incorporated into this package when they are available in accordance with ERD-
OPM 
1.0. 
 
Throughout the implementation of section 5.5, collect and/or obtain samples for each 
waste stream, i.e., concrete, soil, piping systems and asphalt, as per Attachment 8.5. 

 
5.5.1 This section will provide the instructions for: 

 
1. The rerouting of the BGRR elev. 143’ equipment room drains, 
2. Rerouting of the Building 701 south side roof drains, 
3. Rerouting of the Building 701 Machine Room floor drain and equipment 

drain, 
4. Isolation of the floor drain under the Building 701 east Control Rod Drive 

Mechanism area,  
5. Rerouting of the storm drain line currently going north from the south 

storm drain manway of Building 709, to the east end storm drain system 
outfall, 

6. Removing associated contaminated soils. 
 

5.5.2 A RWP has been issued for section 5.5. 
 
RWP No: _________________  
 
FE Initial: ____________ Date: __________ 
 

5.5.3 The JSA has been reviewed to verify that no additional hazards may exist due to 
changing field conditions or configuration. 

 
 FE Initial: ____________ Date:  __________ 
 
 IH/IS Representative: ___________________ Date: __________ 

 
5.5.4 Verify that waste container(s) available to accept material. 
 
 WMR Initial: ____________ Date:  __________ 
 
5.5.5 Verify that all piping isolations have been made in accordance with Section 5.1, 

Piping Isolation. 
 

FE Initial: ____________ Date:  __________ 
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5.6 Surface Soil Remediation 

 
BNL PE is preparing the detailed instructions for the above items, 1 and 2.  They will be 
incorporated into this package when they are available in accordance with ERD-OPM 
1.0. 
 
Throughout the implementation of this section 5.6, collect and/or obtain samples for each 
waste stream, i.e., concrete, soil, piping systems and asphalt, as per Attachment 8.5. 
 
5.6.1 This section will provide the instructions for: 

 
1. Removal of the layers of asphalt and concrete in the east parking area, 

approximately 120 feet east of Building 701 column 7 and 160 feet south 
from the south wall of Building 703, 

2. Removal of surface contaminated soils, 
 

5.6.2 A RWP has been issued for section 5.6. 
 
RWP No: _________________ FE Initial: ____________ Date: __________ 
 

5.6.3 The JSA has been reviewed to verify that no additional hazards may exist due to 
changing field conditions of configuration. 

 
 FE Initial: ____________ Date:  __________ 
 
 IH/IS Representative: ____________ Date: __________ 

 
5.6.4 Verify that waste container(s) available to accept materials. 
 
 WMR Initial: ____________ Date:  __________ 
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5.7 Remediation Area Restoration 
 

This section will provide instructions for installing the permanent barrier between the 
Canal at Building 701 column 7, removing the temporary containment over the Canal 
area, installing the permanent cover over the Canal area, backfilling and grading the area 
for drainage control, and application of asphalt to the area to maintain the grading. 
 
The Independent Verification Contractor (IVC) shall have completed surveying and 
sampling of the areas, sample analysis, and will have submitted their draft report that the 
area has been satisfactorily remediated before backfilling to complete the remediation of 
the area. 

 
5.7.1 IVC draft report has been submitted. 

 
FE Initial: ____________ Date:  __________ 
 

5.7.2 The barrier in the Canal will be made of aluminum sheeting and anchored into the 
Canal slotted place that was used for segregating the Canal during normal 
operations. Aluminum angle will be used with wall anchors to hold the aluminum 
plate in place.  See Sketch 10. 

 
5.7.3 Have Plant Engineering sheet metal workers take the necessary measurements and 

manufacture the aluminum plate and angle pieces for installation in the Canal. 
 

5.7.4 The Plant Engineering sheet metal workers should install the aluminum barrier in 
the Canal. 

 
5.7.5 The permanent barrier has been satisfactorily installed in the Canal. 

 
 FE Initial: ____________ Date:  __________ 

 
5.7.6 The temporary weather tight cover over the Canal area shall be replaced with a 

permanent cover capable of supporting normal roadway traffic. The cover shall 
also be watertight to prevent rainwater intrusion into the Canal area. 

 
5.7.7 Plant Engineering support will be used to design and install the permanent cover 

over the Canal area. 
 

5.7.8 Install the watertight cover over the Canal area. 
 

5.7.9 The permanent watertight cover has been satisfactorily installed over the Canal 
area. 
 

 FE Initial: ____________ Date:  __________ 
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5.7.10 The Canal area and the east side of Building 701 where the remediation has been 
completed, 160 feet by 120 feet, will be backfilled and graded to provide drainage 
control to prevent water intrusion into the Canal area. Following the grading, a 
layer of asphalt will be applied to maintain the grading. 

 
5.7.11 Backfill the area on the east side of Building 701 and grade to provide water 

intrusion drainage control for the Canal area.  The soil compaction criteria for the 
backfill will be decided by Plant Engineering.  This requirement will be 
incorporated to the work package in accordance with ERD-OPM 1.0. 

 
5.7.12 Prepare the graded area for application of the asphalt. 

 
 FE Initial: ____________ Date:  __________ 

 
5.7.13 Apply a covering of asphalt of sufficient depth to accept typical roadway traffic 

and to maintain the drainage control grading.  The asphalt thickness will be 
decided by Plant Engineering.  This requirement will be incorporated to the work 
package in accordance with ERD-OPM 1.0. 

 
 FE Initial: ____________ Date:  __________ 
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5.8  Final Inspection at Completion of Work 

 
5.8.1 The FE and the IH/IS Coordinator shall inspect all areas of work to ensure no 

personnel safety hazards exist. 
 
  FE Initial: ____________ Date: __________ 
 
  IH/IS Representative: ____________ Date: __________ 
 

5.8.2 Perform a radiological survey of the completed work area to ensure no 
radiological hazards exist.  This document will become the base survey document 
for surveillance and monitoring of this area. 

 
  FE Initial: ____________ Date: __________ 
 
  FS Initial: ____________ Date: __________ 
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6.0 RECORDS 
 

File the work package and all supporting data and documentation in accordance with 
Reference 7.2, ERD-OPM-4.5, Implementation, Control, and Configuration Management 
For BGRR Decommissioning Project Work Activities. 

  
7.0 REFERENCES 
  

7.1 ERD-OPM-1.0, Procedure Development Requirements. 
 
7.2 ERD-OPM-4.5, Implementation, Control, and Configuration Management For 

BGRR Decommissioning Project Work Activities 
 
7.3 ERD-OPM-4.6, Hazardous Materials Assessment, Analysis, and Mitigation for 

BGRR Decommissioning Activities 
 
7.4 BNL Radiological Control Manual 

 
7.5 USID/SE No. BGRR-SE-01-02, "Lower Canal and Water Treatment House, 

Equipment, and Associated Soil Removal." 
 
7.6 ERD-BGRR-TP-01-05, "Soil Sample Screening for Excavations."  
 
7.7 EP-ES&H-801A, “Plant Engineering Digging Permit and Daily Trench & 

Excavation Inspection Guide” 
 
7.8 Suffolk County Department of Health Services- Suffolk County Sanitary Code 

Article 12, Toxic and Hazardous Materials Storage and Handling Controls. 
7.9 ES&H - 1.18.0 "Excavation Safety" 
 
7.10 ES&H - 2.2.4 "Confined Spaces" 
 
7.11 29CFR1926, SUBPART P 

 
7.12 REFERENCE DRAWINGS 

 
1. M-1, Sheet 3 of 5, Job 3252-A, Mechanical Work, Decontamination Facility – 

709, 3-25-54 
2. M-811-5-A, Plot Plan Radioactive Waste Disposal System, 9-17-48 
3. M-811-15-A, Radioactive Waste System, Profile of Trenches, 1-10-49 
4. C-709-1A, Canal – East of Line 7 of BLDG. 701, Sections & Details, 11-8-48  
5. C-709-2A, Canal – East of Line 7 of BLDG. 709, Plans, Sections, & Elev’s, 11-8-

48 
6. M-3, Job # 3686-A -BLDG 709 Instruction Drawing No. 2, 7-25--/57  
7. M-709-5A, Canal & Material Handling Equipment Exterior Pile Building, 9-23-

48 
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8. BLDG 709, A3841 – S1, sheet 1 of 4, Concrete Paving, Curbing, & Drainage, 10-
10-57 

9. M-607-30-A, Composite Layout of Yard Piping All Services Canal Area – East of 
BLDG. 701, 2-8-49 

10. M-701-4-A, Pile BLDG No 701 Main Floor Floor-Roof-Semi-Hot-& Hot Drains, 
1-15-48 

11. M-703-50-A, Pile Laboratory Pneumatic Tube System Arrangement and Details, 
7-21-48 

12. M-801-4A, Hot Laboratory Pneumatic Tube System Arrangement and Details, 
11-24-48 

13. A3841-S1, Sheet 1 of 4, Concrete Paving, Curbing and Drainage, 10-10-57 
14. S-1 3686 , Sheet 1 of 2, Structural, 9-16-55 
15. S-2 3686, Sheet 2 of 2, Trench Pit & Pump FDTNS, Plans, Sections & Details, 

12-6-55 
16. BGRR Piping Outline For Removal 

 
8.0 ATTACHMENTS 
 

8.1 Bill of Materials 
8.2 Removed pipe listing 
8.3 Section 5.1 Piping Isolation Sketches 
8.4  Support Sketches 
8.5 Samples Needed from the Lower Canal, Piping Systems, and Soil Excavations  

 
9.0 DEFINITIONS/ACRONYMS 
 
ACM  Asbestos Containing Material 
BGRR-DP Brookhaven Graphite Research Reactor Decommissioning Project 
CI  Cast Iron 
CMU  Concrete Masonry Unit (concrete block) 
CSB  Canal Service Building 
EM  Environmental Management 
ES&H  Environment, Safety and Health 
EYS  East Yard Sump 
FE  Field Engineer 
FS  Facility Support 
IH/IS  Industrial Hygiene/Industrial Safety 
IVC  Independent Verification Contractor 
JSA  Job Safety Analysis 
PCG  Preliminary Cleanup Goal 
PE  Plant Engineering 
RWP  Radiological Work Permit 
USID/SE Unreviewed Safety Issue Determination / Safety Evaluation 
VT  Vitrified Tile 
WMR  Waste Management Representative
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Attachment 8.1 
 

Bill of Materials 
 

 

Section Item 
No. Description Quantity 

5.1    
 1 1 1/2" Stainless Steel, Socket Weld Cap, 3000 lb 1 
 2 2" CS, Threaded cap, 150 lb 1 
 3 2" x 6" CS, Sch. 40 nipple - threaded both ends 1 
 4 2" Dresser type coupling 1 
 5 2" Fernco type rubber cap with clamp 10 
 6 4" Fernco type rubber cap with clamp 2 
 7 6" Fernco type rubber cap with clamp 1 
 8 6" Roust-about type pipe cap 1 
 9 Cans of foam 6 
 10 1/4" HSS drill bit 6 
 11 2" plastic pipe cap 20 
 12 1 1/2" plastic pipe cap 6 
 13 4" plastic pipe cap 12 
 14 ISOCS 1 
 15 Beta Scint 1 
 16 Sample Bottles LOT 
 17 Hydraulic Cement 5Cu. Ft 

5.2    
 1 Shaving Heads 3 
 2 Shaving Machine 1 
 3 Needle Scabblers 3 
 4 PPE LOT 
 5 ISOCS 1 
 6 Beta Scint 1 
 7 Sample Bottles LOT 
 8 HEPA Vacuum 2 
 9 Worker Respirators LOT 
 10 Hydraulic Cement 5Cu. Ft. 
 11 Cans of Foam 20 
 12 3/8” Drill 1 
 13 ¼” drill bits 5 
 14 Saws-All Pipe cutting blades 50 
 15 Pipe cutter 1 
 16 ID cutting tool for 4" line 1 
 17 Super Sacks, 10-yard capacity each 50 
 18 Herculite Material Roll 3 
 19 Crane for East Yard Sump, vaults, and structure removal 1 
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Section Item 
No. Description Quantity 

 20 B-52 Boxes, 312 cu. ft. capacity 10 
 21 B-25 Boxes, 96 cu. ft. capacity 15 
 22 14' W x 19' L x 6' H Manufactured cover 1 
 23 1 1/2" plastic pipe cap 50 
 24 2"  plastic pipe cap 100 
 25 4" plastic pipe cap 50 
 26 6" plastic pipe cap 50 
    

5.3    
 1 PPE LOT 
 2 ISOCS 1 
 3 Beta Scint 1 
 4 Sample Bottles LOT 
 5 HEPA Vacuum 2 
 6 Worker Respirators LOT 
 7 Concrete Mix 10 Cu. Ft. 
 8 Cans of Foam 20 
 9 3/8” Drill 1 
 10 ¼” drill bits 5 
 11 Saws-All Pipe cutting blades 50 
 12 Pipe cutter 1 
 13 Super Sacks, 10-yard capacity each 20 
 14 Herculite Material Roll 3 
 15 Crane for trench box removal 1 
 16 B-52 Boxes, 312 cu. ft. capacity each 10 
 17 B-25 Boxes, 96 cu. ft. capacity each 15 
 18 Hydraulic Cement 2 Cu. Ft 
    

5.4    
 1 PPE LOT 
 2 ISOCS 1 
 3 Beta Scint 1 
 4 Sample Bottles LOT 
 5 HEPA Vacuum 2 
 6 Worker Respirators LOT 
 7 Concrete mix 10 Cu. Ft. 
 8 Cans of Foam 20 
 9 3/8” Drill 1 
 10 ¼” drill bits 5 
 11 Saws-All Pipe cutting blades 50 
 12 Super Sacks, 10-yard capacity each 20 
 13 Herculite Material Roll 3 
 14 Crane for trench box removal 1 
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Section Item 
No. 

Description Quantity 

 15 B-52 Boxes, 312 cu. ft. capacity each 10 
 16 2" Plastic pipe cap 100 
 17 1 1/2" Plastic pipe cap 50 
 18 B-25 Boxes, 96 cu. ft. capacity each 15 
 19 Hydraulic Cement 2 Cu. Ft 
    

5.5    
 1 PPE LOT 
 2 ISOCS 1 
 3 Beta Scint 1 
 4 Sample Bottles LOT 
 5 HEPA Vacuum 2 
 6 Worker Respirators LOT 
 7 Concrete mix 10 Cu. Ft. 
 8 Cans of Foam 20 
 9 3/8” Drill 1 
 10 ¼” drill bits 5 
 11 Saws-All Pipe cutting blades 50 
 12 Super Sacks 10 yard capacity each 50 
 13 Herculite Material Roll 3 
 14 Crane or front end loader for pipe removal 1 
 15 B-52 Boxes, 312 cu. ft. capacity each 10 
 16 B-25 Boxes, 96 cu. ft. capacity each 15 
    

5.6    
 1 PPE LOT 
 2 ISOCS 1 
 3 Beta Scint 1 
 4 Sample Bottles LOT 
 5 HEPA Vacuum 2 
 6 Worker Respirators LOT 
 7 Super Sacks 10 yard capacity each 200 
 8 B-52 Boxes, 312 cu. ft. capacity each 10 
 9 B-25 Boxes, 96 cu. ft. capacity each 15 

    
5.7    

 1 ¼” Aluminum Plate ~ 6’x 8’ 1 
 2 ¼” Aluminum angle ~ 28’ of 2” angle 1 
 3 Hilti Gun 1 
 4 Hilti Loads 1 bolt per foot 22 
 5 Hilti Bolts 28 
 6 RTV sealant tube 3 



ERD-BGRR-TP-01-03 
Technical Work Document  August 1, 2001 
Remediation of the Lower Canal, Below Grade  
Piping Systems, and Associated Soils 

51

Section Item 
No. Description Quantity 

 7 Pan large enough to go over Canal PE 
 8 Reinforcing bars PE 
 9 Concrete PE 
 10 Grading equipment  
 11 Backfill material for 120’ x 160’ = 19,200 Sq. Ft. x  2 ft 40,000 cu.ft 
 12 Asphalt 120’ x 160’ = 19,200 Sq. Ft. x 6” = 10,000 cu.ft. 
 13 Sample containers LOT 
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Attachment 8.2 
 

List of Pipe Quantities to be Removed 
 

Pipe Name/Material Size Length (ft) 
Pneumatic tubes, 
aluminum, copper, brass 

2" 1000 

703 Lab Drain, SS 2" 200 
F Waste line, CI 6" 200 
North Pad drain, CI 4" 

6" 
100 
25 

South Pad drain, CI 4" 75 
Canal Discharge, Black 
steel welded 

4" 225 

EYS vent, pump suction, 
SS 

2" 40 

EYS, Canal walkway 
sump discharge, SS 

1 1/2" 250 

Cooling water, steel 12" 80 
Compressed Air, steel 3" 40 
Water Treatment house 
drains, duriron 
SS 

2" 
3" 
4" 

10 
50 
6 
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Attachment 8.3 
 

Section 5.1 Piping Isolation Sketches 
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2” SS waste pipe

2” Threaded carbon steel 
150# pipe cap 

2” Dresser-type Coupling 

2” x 4” long carbon steel, Sch. 40 nipple threaded
on one end only 

Typical isolation utilizing Dresser-type coupling 

SKETCH 1 
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SKETCH 2 

Typical hanger for 1 1/2” SS discharge line to be anchored on the wall 
 with 2- 1/2”x5 1/2” long Hilti Quick Bolt II.  The anchors should be  
installed at locations as depicted below.  Anchor support above line between 
tee and valve HOV-25.  Use 3/8” threaded rod with a 1 1/2” clevis hanger. 

Anchor locations
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SKETCH 3 

Cut off elbow

Weld SS SW 
cap to the vertical 
pipe 

Install hanger between 
valve HOV-25 and Tee

Isolation of 1 1/2” SS line at “D” Tank room in Building 801
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Cut within this area, and install plastic cap

SKETCH 4 

6” discharge line at “F” Tank room in Building 801 

Cut line
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Excavate, cut and remove 2” line from the manhole 

SKETCH 5 

2” Stainless Steel Waste Line from Building 701
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SKETCH 6 

4” Canal Discharge pipe to Building 811 

Excavate, cut tile and pipe outside of trench and seal  
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Cut all four lines minimum 2” maximum 6” south of the coupling 

SKETCH 7 

2” Pneumatic tubes at Building 801 

Approximate cut line 
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Attachment 8.4 
 

Support Sketches  
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BLDG 703

BLDG
701A BLDG 801

BLDG 701

DF

VALVE
PIT

OFF 
GAS
PIT

WEST  WING SUMP PIT
    (WWSP)

702

TO REL0CATE 
STORM  LINE

CANAL DISCHARGE
LINE TO 811 VIA TRENCH

 DRAIN LINES FROM  NORTH
 PILE FACE AND SAFETY SHOWERS

PNEUMATIC TUBES

EYS

BLDG
  709 WWS

BLDG
709A

DRAIN LINE FROM 701A AND WWSP

 NBGRR PIPING OUTLINE FOR REMOVAL
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SKETCH 8

Canal Sumps S-2 and S-3
Typical core bore detail
           (Not to scale)

Sump S2 or S3

Typical Centerline of
4” Core bores

3” to 4”

Canal Wall

Core bore along vertical Canal
wall with 4” core bore bit

Core bores along the edges
of sump
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SKETCH 9

Canal Walkway Sump Details
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S3

DEEP PIT

WEST 
GATE
AREA.

DEEP
PIT
SUMP

NORTH 
WALK
WAY

CANAL

PLYWOOD
BARRIER 

INSTALL PERMANENT CANAL
ISOLATION BARRIER BETWEEN
THE CANAL JOINT AND THE
PLYWOOD BARIER.

SOUTH
WALK
WAY

CJ

WWS

S1
S2

Permanent Canal Isolation

SKETCH 10
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9’

6’

  Aluminum plate 6” x  6’-0”x 1/4” Thick 
over the joint. 

Aluminum Top  plate
 6’-0” x  4’-0”, 1/4”Thick 

Frame/angle
to be anchored 

on the walls
and  floor with 1/2”

HILTI anchor

Top plate to seal the space 
from the vertical plates up
to the cement planks.
Apply 50 year sealant on 
the sealing surfaces.   

SKETCH 11

ISOLATION DETAILS FOR THE 
CANAL WEST BOUDARY 

Aluminum Bottom plate
6’-0” x 5’-0”x 1/4” Thick
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Attachment 8.5 
 

Samples Needed from the Lower Canal, Piping Systems and Soil Excavations  
 
Lower Canal: 

Radiological Characterization:  
• Three 1- liter bottles of concrete rubble and dust. 

 
Hazardous Characterization: 
• Two 250-gram samples of concrete rubble and dust. 

 
Envirocare pre-shipment samples: 
• Two 1- liter bottles of concrete rubble and dust. 

 
Piping Systems: 
 Radiological Characterization: 

• Two 1- liter bottles or cans of piping and sludge OR 
• 150 grams of sludge. 

 
Hazardous Characterization: 
• 150 grams of sludge. 

 
Envirocare pre-shipment samples. 
• Two 1- liter bottles or cans of piping and sludge. 

 
Soil: 

Radiological Characterization: 
• One 1-liter bottle for every ten yard sack designated as waste. 
 
Hazardous Characterization: 
• Two 1- liter bottles. 

 
Envirocare pre-shipment samples: 
• Five 1- liter bottles of composite samples. 

 
Asphalt: 
 Radiological Characterization: 

• One 1-liter bottle for every 10-yard sack designated as waste. 
 

Hazardous Characterization: 
• Two 1- liter bottles. 

 
Envirocare pre-shipment samples: 
• Five 1- liter bottles of composite samples.  


