
Department of Energy 
National Nuclear Security Administration 

Washington, DC 20585 

March 13, 2000 

The Honorable A. J .  Eggcnbergcr 
Chairman 
Defense Nuclear Facilities Safcty Board 
625 Indiana Avenuc, N.W., Suitc 700 
Washington, DC 20004-2901 

Dear Mr. Chairman: 

Atnbassador Brooks has requested that I prov~de you additional infornlation in rcsponsc 
to your March 18, 2005 lettcr. In two previous letters, dated May 10, 2005,  and June 15, 
2005, Ambassador Brooks provided you results of our survey of  lcaks and crack locations 
within the Dcvicc Asscnlbly Facility (DAF). In 111s May 16, 2005, Icttcr, Ambassaclor 
Brooks coniniittcd to providing you a copy of  our plan to repair the DAF wutcr leaks. A 
copy of  this Water Leak Repair Plan is enclosed (Enclosure 1 ). 111 addition, an  
assessment of thc severity and significance of thc obser\ml cracks on the DAF \\us 
conducted by experts from thc Bechtcl National, Incorporated. A copy ol'thc report 
containing rcsults of this assessment is also crlclosed (Enclosurc 2). 

The Bcchtcl National, Incorporated experts concluded tliat tlic primary causc ol'thc 
obscrvcd concretc crackrng is shrinkage, and the obscrvcd shrinkage cracAing is cupcctccl 
to have a negligible effect on the capacity of the structure. In addition, tlicsc cxpcrts 
concludcd that the observcd concrete cracking docs not acfcct thc operability of tlic 
structure. The Bcchtcl National, Incorporated report recommcndeil an  cnhancccl 
nionitoring program to be implcmentcd to fur~hcr invcstigatc any anoma lo~~s  conditions 
obscrvcd in tlic future. I am comniitted to implementing the report-rcconimcndcd 
cnlianced monitoring program. This program is includcd as part oftlic Watcr Leah 
Repair Plan. 

In lhc Ambassador's June 15, 2005, lettcr to you, he described our plan For a phascd 
approach to a n a l y ~ e  the structural adequacy of  [tie Device Assembly Facility sarcly 
systcms' slabs and walls with cracks 0.04 inch or wider. In light o f the  rcsults ol'our 
survey of lcaks and crack locations within the DAF, and in consideration ofdctailcct 
analysis provided by Bechtcl concrete cxpcrts, we havc concluded that fi~rthcr cvalualion 
of the integrity of DAF structures will not be necessary. 1 unctcrstar~i tliat tlic Board 
rctaincd an indepcndcnt concrete expert to asscss the structural adequacy oftlic DAF. I t '  
tlic rcsults of the Board's assessment are substantially dift'crcnt from the Bcchtcl rcport 
provided in Enclosure 2, 1 uould appreciate a copy of the repor[. 

@ P r l t e d  wlll: suy 1 7 k  on recyc!ed paper 



,4s discussed in the Water Leak Repair Plan, a review of concrete test records and 
concrete curing conditions will be conipleted to ensure that tlie concrete uscd Iiad attained 
the specified design strength, and is in conipliancc with rcquired specifications. If this 
revicw identifies anomalous conditions, additional actions will be idcntificd. 

We have initiated actions to execute the Seisniic Analysis and Evaluation Plan that was 
mentioned in the Ambassador's May 16, 2005, letter. Currently, geotcchnical sitc 
investigations are underway in support of efforts to update our understanding of scisniic 
hazards. 

I am committed to ensuring all operations within tlie Dcv~ce Asscnibly Facility arc 
conducted safely. Our plan is to start tlic leak repair program in tlie cursel~t fiscal ycar, 
starting with repairing tlic roofs in  tlie Dcvicc Assembly Facility buildings whcsc thc 
criticality assembly rnachincs will be installed. This schcdulc is collsistcnt with tlic 
future programmatic necds for criticality cxperinicnts. 

I f  you have any questions, please contact m e  or havc your staff call Ms. Deborah D. 
Monette of the Ncvada Site Office at (702) 295-2588. 

Sincerely, 

Thomas P. ~ ' A ~ & t i n o  
Deputy Administrator 

for Defcnsc Progl-ams 

Enclosures 

CC : 
L. Brooks, N A- 1, wlcnclosures 
K. Carlson, NSO, wlo enclosures 
M. Whitaker, DR- I, w/cnclosurcs 
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1.0      Introduction and Background 
 
In early 2005, during the rainy season, water leaks through cracks, construction joints, 
and penetrations were observed in walls and roof slabs in various locations of the Device 
Assembly Facility (DAF) located on the Nevada Test Site (NTS).  Additionally, the 
facility was observed to have many visible cracks in the concrete structure.  During that 
period, at the request of the Defense Nuclear Facilities Safety Board (DNFSB) 
(Reference 1), two surveys were conducted to locate water leaks and also cracks wider 
than 0.015 inches.  The National Nuclear Security Administration (NNSA) transmitted 
the leak and crack survey data to the DNFSB via letters dated May 16 and June 15, 2005, 
respectively (References 2 and 3).   
 
In the May 16 transmittal letter, NNSA committed to submit a plan to repair the leaks, 
and in the June 15 letter, it presented a plan for a three-phase structural evaluation of the 
DAF.  The first two phases of the structural evaluation encompass a determination of the 
adverse impact of the cracks, if any, on the structural integrity of the DAF building walls.  
The third phase includes update of the Probabilistic Seismic Hazard Analysis (PSHA) 
and seismic evaluation of DAF structures and safety-related equipment.  Updating of the 
PSHA is currently underway.  As it progresses, major milestones and results will be 
presented to and discussed with DNFSB staff periodically so that potential issues 
concerning methodology, assumptions, etc., can be resolved in a timely manner.  
 
This document, prepared for the DNFSB, discusses: 
 

• Evaluation of potential adverse effects of observed water infiltration and concrete 
cracks on the safety basis of the facility 

• Determination of the necessity of a structural integrity evaluation 
• Enhancement of the crack monitoring program 
• A plan for water leak repairs  

 
2.0     Evaluation of the Potential Adverse Effects of Leaks and Cracks  
 
The DAF is a large facility that consists of many interconnected buildings constructed 
primarily of reinforced concrete walls, floor and roof slabs, and round rooms (gravel 
gerties).  Even though some cracking in large concrete structures is normal, to ensure that 
the cracks observed in DAF walls and floor slabs do not progress to a stage that may be 
detrimental to the structural integrity and safety function of the structures, a crack 
monitoring program was put into place in 1997 (see Reference 4).  A sample of forty two 
wall cracks was included in this program.  The cracks were mapped and measured to 
establish a crack baseline in 1999 (see Reference 5).  
 
In 2003, a team of structural engineers from Los Alamos National Laboratory (LANL), 
Lawrence Livermore National Laboratory (LLNL), and Department of Energy 
Headquarters (DOE/HQ) inspected the cracks and various construction records to assess 
the cause of the cracks and their impact on structural integrity (see Reference 6).  The 
team also re-measured the widths of the original forty two instrumented cracks and 
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concluded that the cracks were stable.  The team further concluded that the primary cause 
of the cracks is shrinkage and thermal constraint related, and that the potential adverse 
impact of the cracks on the structural integrity was insignificant. 
 
The 42 monitored cracks included in the original 1999 baseline effort were also re-
mapped in February 2005 (Reference 7) and compared against the baseline.  Results 
showed no appreciable propagation or change in crack size and width. 
 
The 2005 crack survey detected about 700 cracks wider than 0.015 inches of which about 
90 were wider than 0.040 inches (see DAF Crack Mapping Data Table in Reference 3).  
All 42 cracks that have been monitored since 1999 were observed to be stable, with no 
change in crack width, shape, or growth.  Other observations made in the facility, e.g., in-
service inspections, did not reveal evidence of settling, sagging, or deterioration in the 
DAF structure.  This is indicative of the fact that the cracks are stable.   
 
Hence, following the guidelines provided in ACI 349.3R-02 (Reference 8), the effect of 
cracks on the structural integrity needs to be evaluated only for those 90 cracks that are 
wider than 0.040 in.  This was presented as Phase 1 and Phase 2 structural integrity 
evaluation in a letter (Reference 3) from NNSA to the DNFSB.  However, based on the 
results of two other subsequent evaluations, it was concluded that the two-phase 
structural integrity evaluation of the effects of cracks may not be necessary.  These 
results are summarized as follows: 
 

1. A systematic safety evaluation of the cracks and leaks was performed by LLNL to 
determine if these have any potential adverse effects on the safety functions of 
DAF structures, systems, and components (SSCs).  Cracks and leaks were 
evaluated, among others, for their potential impact on leak path factors assumed 
in the Documented Safety Analysis (DSA) and on the criticality safety.  The 
conclusion from this evaluation was that the cracks and leaks have an 
insignificant impact on the DAF SSCs that are important to safety.  

2. An assessment of the severity and significance of the observed cracks on the DAF   
was conducted by two subject matter experts from Bechtel National, Inc. 
(Reference 10).  Conclusions from their assessment are summarized below: 

• Observed concrete cracks were caused mostly by concrete shrinkage.  This 
conclusion is primarily based on the extent, location, spacing, size, and 
pattern of the cracks.  Cracking does not correlate to other potential causes 
evaluated.  Evidence indicates that the cracks are independent of load and 
are attributable to the inherent properties of concrete and construction 
practices employed. 

• Crack monitoring has shown that cracks are stable, and there is no 
evidence suggesting that this status will change. 

• Water leaks are the likely result of torn water stops at expansion joints, 
local damage to the exterior waterproofing, and a roofing membrane that 
has exceeded its reliable service life. 
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• Concrete cracks are not expected to have an effect on the lateral or vertical 
load-carrying capacity of the structure. 

• Cracks in the concrete are expected to have a negligible effect on the 
initial stiffness of structure when subjected to the postulated earthquake 
loads. 

• Concrete cracks have a negligible structural impact on the functionality 
and operability.  Nonstructural functions, such as confinement, were not 
evaluated. 

• Water leaks that have occurred are not jeopardizing the durability of the 
structure because the leaks were found to be harmless to the concrete and 
no evidence of steel corrosion has been observed.  The coloration of stains 
where leakage has taken place across cracks indicates that corrosion is not 
an issue affecting the DAF at this time.  The potential for future corrosion, 
if necessary, could be either monitored or prevented by sealing the cracks. 

• No repairs or modifications are necessary at this time.  However, a 
monitoring program should be in place, and any anomalous conditions 
identified in the future should be investigated.   

  
Even though the above two evaluations, as well as the evaluation performed in 2003 by 
LANL, LLNL, and DOE-HQ engineers, concluded that the cracks would have 
insignificant effects on the structural integrity of DAF, as an added measure of safety, the 
following activities are planned: 
 

1. Develop a plan to repair the leaks.  Prioritization is to be based on potential for 
adverse radiological or explosive-related safety consequences (see Section 4.4, 
below).   

2. Review concrete test records to ensure that the concrete used had attained the 
specified design strength by September 2006.   

3. Review available documents providing data or information on concrete curing 
conditions to ensure that these are in compliance with the specification or 
acceptable practice by September 2006. 

4. Enhance the existing crack monitoring program by increasing the number of 
sample cracks to ensure that (a) cracks are stable, and (b) the steel reinforcing 
bars do not show any sign of corrosion (see Section 3.0 below). 

 
3.0  Enhancement of Existing Crack Monitoring Program  
 
The fact that all of the 42 cracks monitored since 1999 were observed to be stable 
provides a high level of confidence that all of the 700 identified cracks are stable.  
However, since a large number of cracks (about 90) were found to be wider than 0.04 in., 
for added safety assurance, it was decided to include several more cracks in the existing 
crack monitoring program.  The selection and number of additional cracks to be included 
will be based on the following considerations: 
 

• Width of the crack 
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• Crack location, length, and orientation 
• Minimum number of sample cracks that should be monitored to statistically 

provide a high level of confidence 
• Possibility that some of the large number of cracks, less than 0.015 in. wide, may 

not be stable in the long run 
 
Crack selection will be made in FY 2006.  These cracks will be mapped and monitors 
will be installed as described in Reference 7.  A baseline of the initial configuration of the 
additional monitored cracks will be documented and issued in FY 2006 as a revision to 
Reference 7.   
 
4.0 The Leak Repair Plan                               
 
4.1 Observations Made During the Leak Survey  
 
The water leak survey identified forty-one water leaks in DAF walls, roof slabs, and 
gravel gerties (Reference 2).  These leaks were carefully inspected, photographed, and 
catalogued for size, probable leak path, location, and reference drawings.  Leak paths 
were assessed to be through:  
 

• Expansion joints (EJ) 
• Ceiling Tiles (CT) 
• Construction joints (CJ) 
• Structural Cracks (SC) 
• Roof penetration for piping or other equipment (P) 
• Crack or cracks in the water protection system on gravel overburden above the 

round rooms (GR)  
 

Many of the leaks were determined to be through expansion joints (EJ) in concrete walls 
and roofs.  In fact, inspection of expansion joint materials in both the exterior and interior 
of the DAF shows that these joints have badly deteriorated over the years and are in need 
of replacement. 
 
Leak paths for several leaks (CT) could not be ascertained with certainty because they are 
hidden behind ceiling or roof tiles or other equipment.  A few of these leaks were 
suspected to be through expansion joints.  These are identified here as EJ/CT.   
 
Leaks through two types of construction joints were observed and designated as follows:  
 

1) Those at the interface between the wall and the floor or roof slab (hereafter called 
Type A construction joints).  Details of these are shown on the as-built drawings.  

 
2) Those not explicitly shown on the drawings but which were identified as potential 

construction/cold joints by the presence of nearly straight cracks in the walls 
(hereafter called Type B construction joints).   

 
There is only one leak that is through a structural crack (SC).  This leak is through a 
vertical crack in the wall near the intersection of the wall and the floor. 



3/2/2006 9:34 AM 7 

 
4.2 Potential for Corrosion of Steel Reinforcing Bars (Rebar)  
 
Of the 41 observed leaks listed in Reference 2, four leaks have been identified as through 
cracks in the walls, i.e., Leak Numbers 1-8, 1-13, 1-18, and 2-8.  Water could reach the 
rebar through these cracks creating a potential for rebar corrosion.  
 
Leaks other than the above are through Type A construction joints.  Structural reinforcing 
bars may cross some of these Type A construction joints, and so these leaks may also 
create a potential for rebar corrosion.  Other identified leak paths are such that rebar is 
not directly exposed to water.  Rebar corrosion is a long-term effect and depends on 
many factors such as: 
 

• Crack width 
• Chemical/mineral content of the water 
• Length and frequency of exposure 
• Aridity/humidity and general climatic condition 
• Level of sustained stress to the rebar 
 

In the leaks listed in Reference 2, the water did not show any sign of corrosion in the 
rebar.  As such, it is concluded that, at the present time, the likelihood of rebar corrosion 
to a level that may affect the structural integrity is insignificant.  A similar conclusion 
was reached by two independent experts who inspected the cracks and water marks/stains 
in Device Assembly Facility walls resulting from the past water leaks.  
 
However, leaking cracks identified above will be included for inspection in the routine 
facility maintenance and surveillance program (see Section 3 above). 
 
4.3 Repair Method by Leak Type  
 
A conceptual repair method has been developed for each of the six types of leaks (based 
on leak paths) listed in Section 4.1 above and is briefly described in Table 1 below.  
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Table 1 - Repair Method by Leak Type 
 

 
Leak Type 

 
Repair Method---Description 

Expansion Joint (EJ) Cleanout existing elastomeric sealant and backer rods which are deteriorated, 
and replace these with similar or better material on front wall, parapet wall, and 
roof; replace concrete waterproof membrane in the vicinity of EJ if accessible 
and considered necessary.   

Type A Construction Joint 
(CJA) 

These construction joints are in the walls that support soil backfill behind the 
walls. As such, repairing these leaks will require finding the leak paths through 
the backfill.  This may not be practical to implement.  Instead, repairing or 
replacing the waterproofing system on the DAF roof may be the most pragmatic 
and cost-effective approach to preventing these leaks.    

Type B Construction Joint 
(CJB) 

Seal locally by epoxy injection or other cost effective state-of-the-art method.  

Structural Crack (SC) Seal locally by epoxy injection or other cost effective state-of-the-art method. 
Roof Penetration (Pipes, Ducts) 
(P) 

Replace flashing, counter-flashing, and caulking/sealant on pipes and ducts; 
replace concrete water-proof membrane on the DAF roof in vicinity of 
penetration, as necessary; re-grade the DAF roof covering materials to eliminate 
local low spots in area around penetrations.   

Round Room Ceilings 
(GR) 

Repair existing roofing tiles locally above round rooms by sealing cracks, 
taping joints, and replacing damaged tiles; repair/unclog drains and drain 
piping, as necessary.   

DAF Roof Repair or 
Replacement 

Remove roofing tile and overburden; repair/replace water-proof membrane on 
concrete roof; repair new or lingering leaking joints and penetrations; install 
select soil material and provide final grading for positive drainage; emplace 
state-of-the art roofing membrane on roof surface; cover with gravel.  

 
Considering the difficulty in establishing the complete leak paths with certainty for CT, 
CJA, SC, and P types of leaks, repairing these leaks individually in a localized manner 
may not be the most cost-effective method.  Rather, an overall repair or replacement of 
the waterproofing system on the DAF roof is more likely to prevent water infiltration and 
is therefore most preferable.  A conceptual method of repairing or replacing this 
waterproofing system is briefly described in the table.  Alternately, a significant cost 
saving may be achieved by undertaking repairs of several leaks of either the same type or 
those that will require similar construction techniques and equipment.  For example, the 
repair of all expansion joint leaks should be performed together, and repairing the CJB 
and SC types of leaks by epoxy injection method can be performed concurrently to 
reduce installation costs.  
 
4.4 Schedule and Funding for Leak Repairs 
 
A schedule of leak repairs and evaluation has been established based on the following 
considerations:  
 

• Potential effects of leaks on the facility hazards assessment and safety basis   
• Potential adverse impact (e.g. impact on schedule) of the water leak on major 

programmatic activities (e.g., CEF and TA-18 Early Move) and project 
operations; 

• Current near term (2 year) and future funding requests; and 
• Schedule of major programmatic activities (e.g., CEF).  
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The emphasis of this schedule is to address water leaks affecting nuclear safety and 
programmatic priorities followed by leak repairs of lesser significance using a logical 
approach that groups repairs by repair type (Section 4.3) and sequences repairs from the 
roof down to interior level concerns (e.g., structural crack).  Nuclear safety considerations 
are directly related to programmatic priorities since nuclear safety is of the utmost 
importance in operational buildings where nuclear materials are present. 
 
The targeted Leak Repair Schedule is presented in Table 2.  In it, the repair of cell (i.e., 
Round Room Ceiling) leaks has been given the greatest repair priority because of their 
programmatic importance and extent of leakage in these buildings.  The extent of 
observed leakage is relatively significant in non-Criticality Experiment Facility (CEF) 
cells, but it does exist in CEF cells.  Construction of a CEF capability is scheduled to be 
initiated at DAF in October 2006 with operations commencing in FY 2009.  Thus, the 
repair of cell roofs will have the highest priority.  This repair will also include the repair 
of cell ceilings inside the facility once the outer roof is repaired. This prioritization is 
supported by the relative safety and programmatic significance of cell leaks compared to 
other DAF operational buildings.  The approach for cell repair is to develop a 
comprehensive cell repair plan in FY 2006 that will define the strategy and sequence of 
repairing cell roofs.  The comprehensive cell repair plan will be followed by the 
necessary engineering and work planning/execution documentation to support an 
immediate start of this work in FY 2007 when expected funding is received. 
 
The second priority will be to generally address water leakage through facility Expansion 
Joints.  This type of leak is present throughout the facility, and the relative safety and 
programmatic significance of these leaks is high.  Thus, a focused repair of these types of 
leaks would yield relatively high benefit.  Also, these repairs may eliminate other types of 
leaks, e.g., through Type A and Type B Construction Joints or Structural Cracks, in lower 
levels of the facility. 
 
The third repair priority focuses on leaks through Roof Penetrations (e.g., pipes and 
ducts) that need to be better sealed by flashing or other methods such as caulking/sealant.   
 
Finally, leak repairs through Type A and Type B Construction Joints and Structural 
Cracks will receive the next priority.  It is anticipated that some of the executed roof 
repairs may negate the need for some of these repairs by preventing the intrusion of water 
into these lower areas of the DAF.  Thus, it is beneficial and cost effective to accumulate 
additional experience of leakage to determine ongoing repair needs. 
 
As an ongoing assurance of safety, in-service inspections (ISI) of DAF buildings are 
performed in accordance with Technical Safety Requirements to ensure each building 
used for hazard category 2 nuclear operations fulfills its designated safety functions.  A 
completed ISI that identifies a leak path that challenges the continued fulfillment of these 
safety functions will receive immediate priority and attention as part of the ISI program.  
Thus, a leak of a duct or pipe into a DAF building that is needed to enable or support 
nuclear operations would receive immediate attention regardless of the relative priorities 
provided in this Section. 
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Table 2 – Targeted Leak Repair Schedule 
 
 

Fiscal Year 2006 
 

Task Completion Date Remarks 
Develop comprehensive cell 
repair plan 

March 2006 Defines sequence 
and strategy for 
repairing cell roofs 

   
Develop Project Data Sheets 
and refined cost estimates for 
cell roof repair and other repair 
types 

April 2006 Supports normal 
budget formulation 
process in April 

   
Complete design engineering 
documentation for cell roof 
repairs 

July 2006  

   
Develop engineering and work 
planning/execution 
documentation for expansion 
joints 

July 2006 Enables initiation of 
repairs in FY 2006 

   
Initiate expansion joint repairs August 2006  
   
Develop work planning/ 
execution documentation 

September 2006 Completed 
documentation 
enables actual 
repair/restoration. 

   
In-Service Inspection 
Summary Report 

September 2006 Summary report of 
completed ISIs, 
identified 
nonconformances, 
and engineering 
disposition (as 
necessary)  
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Fiscal Year 2007 

 
Task Completion Date Remarks 
   
Initiate Cell Roof Repairs November 2006 Initiation of field 

work 
   
Re-initiation of building 
expansion joint repairs 

November 2006 Assumes some 
delay in starting 
work in FY because 
of delays in funding 
receipt 

   
Complete design engineering 
documentation and work 
planning/control 
documentation for other repair 
types (e.g., penetrations, joints) 

June 2006 Enables immediate 
start of out-year 
work. 

   
   
Complete Cell Roof Repairs September 2007  
   
Complete Expansion Joint 
Repairs 

September 2007  

   
In-Service Inspection 
Summary Report 

September 2007 Summary report of 
completed ISIs, 
identified 
nonconformances, 
and engineering 
disposition (as 
necessary)  
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Fiscal Year 2008 & 2009 

 
Task Completion Date Remarks 
   
Initiate Penetration Repairs November 2007 Initiation of field 

work 
   
Complete Penetration Repairs February 2008  
   
Complete budget estimation 
for any new or ongoing leaks 

March 2008 Supports budget 
formulation in April 

   
Initiate construction joint and 
structural crack repairs 

March 2008  

   
Complete construction joint 
and structural crack repairs 

September 2008  

   
In-Service Inspection 
Summary Report 

September 2008 Summary report of 
completed ISIs, 
identified 
nonconformances, 
and engineering 
disposition (as 
necessary)  

   
Initiate leak repairs for new 
leaks (if any) identified by  
living leak plan 

November 2008  

   
Complete budget estimation 
for any new or ongoing leaks 

March 2009 Supports budget 
formulation in April 

   
Complete necessary leak 
repairs 

September 2009  

   
In-Service Inspection 
Summary Report 

September 2009 Summary report of 
completed ISIs, 
identified 
nonconformances, 
and engineering 
disposition (as 
necessary)  
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4.5 Immediate Hazard Mitigation and Evaluation of the Effects of Future Leaks  
 
Once a water leak is noticed during or after a rainstorm, steps are undertaken by DAF 
personnel to mitigate immediate hazards.  Measures include: 
 

• Covering electrical equipment 
• Collecting/diverting water 
• Timely maintenance to eliminate slipping hazards 
• Posting of warning signs 

 
If a leak is detected during or after any future storm, it is assessed as a new leak by 
comparing its location and leak path with those listed in Reference 2.  If it is determined 
to be a new leak, it will be added to the table contained in Reference 2, subjected to an 
effects evaluation process, and then ranked as in Table 2 in Section 4.4.  The tables will 
be continually updated and will be part of the facility maintenance record.  
  
5.0 References 
 

1. Letter from John T. Conway (DNFSB) to Linton Brooks (NNSA), transmitting 
Staff Issue Report on DAF Seismic Structural Review, dated March 18, 2005 

2. Letter from Linton F. Brooks to A. J. Eggenberger (DNFSB), transmitting 
Condition Assessment Mapping of Building Leaks at DAF, dated May 16, 2005 

3. Letter from Linton F. Brooks to A. J. Eggenberger, transmitting Condition 
Assessment Mapping of Cracks at DAF, dated June 15, 2005 

4. Structure – Surveillance, Device Assembly Facility, DAF Procedure No. DAF-
MNT-018, Bechtel Nevada, October 28, 1997 

5. Device Assembly Facility (DAF) Concrete Crack Inspection Initial (First Time) 
Report, Rev. 0, Bechtel Nevada, September 30, 1999 

6. Concrete Inspection Device Assembly Facility, by Michael Salmon (LANL), 
Robert. Murray (LLNL), and Tom Nelson (LLNL), LANL Document FWO-
DECS: 03-066, June 4, 2003 

7. DAF Concrete Crack Inspection Current (Second) Report, Document No. 0062, 
Rev. 0, Bechtel Nevada, dated July 2005 

8. Evaluation of Existing Nuclear Safety-Related Concrete Structures, American 
Concrete Institute, ACI 349.3R-02, 2002 

9. Project Plan for Upgrading Seismic Analyses and Evaluation of the Device 
Assembly Facility, Letter from Dennis Kelly (LLNL) to Angela Colarusso 
(DOE/NSO), September 14, 2005 

10. Review of Concrete Cracked Condition at Device Assembly Facility, Nevada Test 
Site (NTS), by Pepe Vallenas and John Grubber, Bechtel National, Inc., 
September 29, 2005. 

 
 

 
 

 
 



Enclosure to DNFSB Letter Transmitting Device Assembly Facility  
Water Leak Repair Plan and Bechtel National, Incorporated Independent 

Assessment of the Device Assembly Facility 
 
 

Enclosure 2 
 

Bechtel National, Incorporated Report 




















































