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EXECUTIVE SLMMARY 

Corrective Acrion Unit (CAU) 143 is located in Area 25 D f  thc Kevada Test 5 1 ~ .  Thc m i l  is 
listcd in  the Federal Facility AgrecmcnL and Consmi Order (FFACO, 1996) as C'AU 143 which 
is coniprised of two Corrective Action Si ces (CASs): 

c CAS 25-13-09, Cmtminatod Waste Dump $1 at thc Reactor Majn~enance, Assembly, 
arid Disassembly Facility 

CAS 25-23-03, Contaminated Viasic Dump g2 ai the Engine Maintenance, Assembly, 
and Disassembly Facility 

The approved corrective action altenintiix fwr this unil W;LS closure in place with adminismtivc 
ccmtrds. Closure activities included: 

rn Earthwork tn fill depressions and gradc 10 the natural slope 

The use of additional clean cover soil as excess backfill 

c Land use restrictions to miiiimize access and prevenl unaut1iori;sed site acrivitics, 

The constmcliuii of crosion control stru~tureii and placement of a diversion channel berm 
to divert slom water mnm~runrsff potentia1 and mitigate c h e l i x d  erosion. 

CAU 143 was ciw5ed in accordance with the FFACO and the Nevada Division of Environmental 
Pratccticm WEP)-apprwved Crsrrectivc Action Plan (CAP) for CAE 143: Area 25, 
Contaminated Waste Dumps, Nevada Test Site, Nevada (U.S. 'Dqartmcnt of Energy Nevada 
Operitions Office [DOE!W], 21101 1- The closure activities specified in  he CAP were based on 
the recommendations presented in [he Correclivc Action Decision Document (DOE:" V, 20OOa). 

The proposed post-closurc monitoring plan consists of annual site inspoctions to dc tmine  the 
condilioii of fencing signage and poslings. If m y  maintcnancc and repair requirements arc 
identified, funding will be requested and the repair5 scheduled. Any repairs will be documented 
in writing at the time ofrepair. Results o f  all inspectiwns and repairs for a g n e n  year will be 
addressed in a single report submitted annually to the NDEP. 

xi 
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I .o INTRODUCTION 

This Closure Repon (CK) has been prepared fm the Area 25 C'omminnted 'iVsLste Uuiiips 
(C'ND)? Corrective Action Unit (GAL') 143 in accordance with the Fcdeml Facility Agreemen1 
and Cwnsent Order [FFAC'O] (FFACO, 1996) and the Kevada Division ofEnvironmenla1 
Protection {NDEP)-apprr,ved Corrective Action Plan {CAE') for CAU 143: Area 25, 
Contaminated Waste Dunips, Nevada Test Site, Kevada (US. Department o f  Energy, YUcwda 
Operations Office [DOE/,UV], 2001). CAU 143 consists of two C'orrecljve Action Siles {CASsj: 
25-23-09 C'rrVD $1, arid 25-23-03 C'WD $2. 

The .4rm 25 CWDs are historic disposal units withiii the .4rca 25 Reactor Maintenance, 
Asscmhly, and DisassernbIy {R-MAD), and Engine Maintenance, Assembly, and Disassembly 
(E-MADj compounds located 011 the Nevada Test $ite ( N T S )  (Figure 1). The R-MVIPJ) and 
E-M.4D facilities originally supported a portion of the Nuclear Rwcket Dsi!elupinent Station in 
Area 25 of the NTS. C'WD #1 CAS 25-23-09 receivcd solid radioactive waste from the 
R-h4A-D Compound (East Trestle and West Trench Berms) [Figure 2) and 25-3-03 C'WD K 
received solid radioactive waste h m  the E-MAD Compound (E-MAD Trench) (Figure 3). 

1.1 PURPOSE 

The Area 25 CMDs were identified as CAU 143 by the FFACO (FFACO, 1996). The purpose 
orlhis CR is to dacumani that the closure of CAU 143 complied with all of the CAP closure 
requircmcnts @OE:TW, 200 1). 

1.2 SCOPE 

The approved closure strategy for CAU 143 was specified in the Corrective Action Decision 
Document [CADD) for CAU 143: Area 25 Contaminated Waste Dumps, Kevada T m  Site, 
Yevada, (DDENV, 2000a). The approved alternative includes closure in placc with 
administrative controh. The implemented closure stra~cgy consisted of the following astivi~ies. 

R-MAD 

The sod immediately sumsunding thc location of the elevatcd slronfium-90 (Sr-90) 
surface sample was removed prior to moving the Transient Nwlear Tcst (TYT) Mound 
(Figure 2). 

m Earthwork at the East Trestle consisted of backfilling the trestle depression area with fill 
from c x h  of the six West Trench berms, the TKT Mound, and from a bomw fill source 
n0rthwe5t of the R-MAD facility. The backfilI material w s  placed to an elevation 
slightly above the existing track grade to eliminate depressions, while the existing slopcs 
were modified ta minimize runnn/runoff, infiltratirsn, and possible erosion. 

1 



FIGURE 1 
LOCATION OF CAU 143 NEVADA TEST SITE, NEVADA 
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FIGURE 2 
R-MAD WASTE DUMP SITE LAYOUT MAP 
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The existing signage and fencing in the vicinity of the R-MAD Wesr Treiiches were left 
iniact. Ncw signs and postings were set up along thc R-M.4D cast track and near the 
coaling berm. 

m The coding bcms around the R-MAD East Track were lsft in place. 

E-MAD 

m The E-MAD Trench (CMD #2) was backfilled with clean soil from lhe mound adjacent 

existing grade. 
to the opm trench. The trench w s  backfilled to an alevation slightly greater than 

s A diversion berm was established around thc trench to dived potential storm watm 
mnon/mnoff po tentid. 

Sign3ge and fencing were modified to include only the sumntly filled portion of the 
trench. 

1.3 CLOSURE REPORT CONTENTS 

Th15 CR is divided into the following seclions: 

Section 1 .O - Introduction 
Section 2.0 - Closurc Activities 
Secticm 3A - Wasts Disposition 
Section 4.0 - Closure Verification 
Section 5.0 - Conclusions and Rtmmmendatims 
Scslion 6.O - References 

The appendices of this dwcummt have been modificd from the approved July 2001 FFACO 
outline. The f~llowing FFACO outline appendices have eithcr not been included or revised as 
indicated below: 

Data Quahy Objectives (DQO) as developed in the CADD (DOE/RTV, 2OOOa). DQ05 
were not developed for closure of the Area 25 CUDS. The earthwork was pmfurmed to 
the criteria specified in the CAP (DOENV, 2001). 

Closure Certification is not required. Closure vcnficahn and subsequent m u d  
inspections arc necessary for fulfilling clasurc requirements. 

Appendix A, “As-Built” Drawings and Engineering Calculations for CAU 143 

5 



Appendix B, Confirmation SmplinS Test Results (c.g., analytiicaI reports for lead- 
impacted soil verification samples and Sr-90 impacted soil verification samples). 

Waste Disposition Documenta-lion Is pending for four 208-liLcr [L] (55-gallan [gal]) 
drums of Sr-90 irnpacied soil and will be providcd in the firs1 Pwst-Closure Monitoring 
report. 

The following documents were used to develop this CR: 

Corrective ,Action lnvestipntim Plan for Correctiyc Action Unit 1 43:..Area 25 

(Domy 1999). 
Contaminated Waste Dumps. Nevada Test Sitc. Nevada, Rev. I ,  DOElW‘--506 

Corrective Action Decision D.ocumcnt for Cwmctive Action Unit 143: Area 2.3 
Ccmtarninaled Waste Dumps. Nevada Test: $he, Nevada, Rev. 0, DOmYr--61 7 
@ O W ,  20OOa). 

Comctive Action Plan for Corrective Action Unit 143: Arca 25 Contaminated Waste 
Dumw, Vevada Test Site. Nevada, Rev. I], DOE,W‘--69X ( D O E N ,  2001). 

No DQOs were developed for the closurc activities Tor CAU 143. The earthwork activities were 
controlled by adherence to the design engineering specifications developed for the CAP 
( D O E N ,  20111 ). Verification of the design is documented in the construction ‘+as-built” 
drawings included in Appendix A of this document. 



2,O CLOSURE ACTIVITIES 

This section ofthc CR details the specific activities involved in the closure of CAU 143. 

2,l DESCRIPTION OF CORRECTIVE ACTION ACTlVITlES 

Closure of GAL! 143 wis completed using the approved corrective .4ction Plan for Cm-rectivc 
Action Unit 143: Area 25 Contaminaled Waste Dumps. Nevada Test Site. Nevada, Revision 0, 
(DOOEihT, 2U01). The CAP was based on Ihe recommendations in the Carreclive Action 

Ncvada Test Site. Xevada [DOEXV, 2000a). Prior to beginning closure activities, the following 
prc-field activities were completed: 

1 

* Preparation D r 5ational Environmerital Palicy Aci documentation (checklist}, 

Preparation ofthe Field Management Plan Tor Comtive  Action Unit 143: Area 23 
Contaminated Waste Durnus. Nevada Test Site, Nevada, (Bechtel Nevada [BN], 2001a) 

Preparation of the Sik-Stxcific Health and Safetv Plan fwr Closure Activities, at 
C c ,  (BN, 2001b5). 

Preparation of the DOE/hlV Real Estald'Qcrations Pmi i t .  

The'iidlowing is thc scope ~l the closure actions implemented for CALI 143. Construction 
activities wnsis td  primarily of earth moving. Figure 4 shows an aerial view of the R-hIAD 
CUT3 area before (he s h r l  of remediation activities. 

2.1.1 Removal of Sr-90 Impacted Soil 

Site characterization, performed by International Tcchnrslogy Corporation in 1 993, revealed a 
surface soil sempIc at the R-MAD waste dump location that contained Sr-90 above the action 
levcl uf 3 picocurics per gram iIpCiigr) ( D O E N ,  21)OOa). The Sr-90 impacted soil area was 
k m i e d  within the East Trestle area fence, directly southeast of the ThT Mound (Figure 2). 
Approximately I cubic mater [m3) (1.3 cubic yards [yd']) dSr-90 impacted soil was moved 
and placed into four 208-L (55-gal) drums. The Sr-90 impacted soil rmnval activities were 
conducted between Novembcr 7,2001 and November 14,2001 

A sile-specific Cesium (Cs)-l37/Sr-90 ratio was not established at C.4U 143 because this mio 
has been previously established for other Nuclear Rocket Devclopmeni Station sites. The ratio 
d C s - 1 3 7  to Sr-90 is expected ta be 1 to 1. Therefore, detectable Ievcls dCs-137 indicate that 
elevated levels of Sr-91) are present. Because Cs-137 emits gamma ionizing radiation, field 
screening instruments can be used to establish the presence of Sr-90 based on the known Cs-137 
and Sr-90 ratio, 

7 
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FIGURE 4 
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The project health physicis1 devehped a field screening prmcol tu be used during the 
er;cai:atjon to assess the prqress in remoud of thc Sr-YO impacted surface soil arm. A n  
Kadiolagical C0ntml Techician (RCT) used a Field Instrument 10 Detect Lou -Enersy Radiation 
{FLDLER) instrumcni to survcy the excavation area for thc presence of Cs- 137. This instrunicm 
had sufficiait sensitivity for thE Cs-137 to determine when near nomid bnckgrauud levcls were 
achieved. The background level for this instrument \vas approximately 130 counts pcr s m m d  
kP$). 

The init id gamma aslivity lcvcls of impacted soil were nmt.ssured with tbc FTDT,ER betwccn a 
raiige of'300-400 cps within the general excavation area and higher gamma activity was 
incawed in hcalized areas or the excavation. The average activity level5 gradually decreased as 
rhe excavation prwgressed until they w x e  approximately 120 sps and within thc acceptable range 
of background. T h e  Sr-90 impacted soil was removed from the excavation and placed in four 
208 L (55 gal) dmms. 

A set or  verification samples was collected at the bottom or the impacted soil e x ~ a v a ~ i o n  area. A 
total uf five wtifjcation samples were collected from the base of the Sr-90 excavation. Four soil 
samples were collected fmm the comer of each sidewall and one sample from lhhc center ofthe 
exravatim. In addition, tww quality assurmce:quality control samples (1  duplicate and 
1 equipment blank) were collected. The sampling activities were recorded in a field lo$-wcsk 
which included the following information: (a) d a m  and times of sampling wtiviiies; (b) names 
of simpking personnel; (c) location of sarnphng noling the sample identification number: and I d )  
the volume, weight, and description of the sample taken. A pre-screened analysis of the 
verification samples was performed at R-MAD using a In Situ Object Counting System. The 
samples were cooled to approximately 4 degrees Celsius IC) and transported lo BN 
Environmcnial Technical Services under strict chain-of-cuslody procedures fwr a formal 
laboratory analysis. 

halytical  resulls for the vmification samples were received on December 19, 2001. The results 
showed no radiological constituents above background levels, 3 pCi'gr ( D O E N ,  2000a). The 
Sr-90 impacieb soil exr;amtion area was backfilkd on January 14,2002, with clean fill from thc 
area of excavation. h lq ' r ica l  results for the verification samples arc presented in Appendix E. 
Radiological survey results of the Sr-90 impacted soil area and surrounding meas are prcsmled 
in Appendix D. 

2J.2 Level the R+M.QD West Trench Berms to the Existing Grade 

The West Trench berm field activities were conducled between Xovember 5 -  2001 and 
Dccembm 4,2001 

Earthwork at the West Trench Berms consisted of removing the top clean layer of soil from 
six trench b m s ,  using the soil as backfill ma~erial at the East Trestle depression area, and 
regrading the West Trench area to its natural slope. In addition, channelized a m i o n  31 the south 
end of the Wesr T m c h  Berms was mitigated by diverling the natural drainage flow to the 
southwest , 

9 
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A scraper and front-end loader were used to remove the top dean layer or  soil from the West 
Trench berms. A water truck was also used for dust suppression. The extent ~flateral and 
vertical radiolwgical subsurface contamination in the berms ranged from 2 . 1  meters (m) (7 feet 
{fl]’) widc to 135 m (450 A) long to 3.1 m (1  0 ft) in depth, Approximately I30 ni’ (SOU yd’) o f  
backfill malerid was removed h m  the top layer of rhhe West Trench bemis. Radiological 
surveys of the West Trench berm area were performed after the lop layer of soil was rsmoved to 
verify that the remaining soil wits not impacted. A goldak~mcirotech survey and geophysical 
survey were conducted within the west trench berm m a .  T h e  survey dctectcd traces drneial 
debris 15 to 30 centimeters [cm] (6 io 12 inches [in]) beIcw the surface. The detected areas of 
mela1 debris were marked and Global Posilioning System (GPS) coordinates were taken to 
identify the marked arcas afkr additional clean cover material was placed over tlic trenches 
during grading. GFS coordinate data were recorded in a field logbook and are provided in 
Appendix 12. 

Rusted iMetaI Frame Debris 
Three 1.2-m (4-ft) long connected sections and two separate sections of rusted frame metal were 
discovered by an opemtor during West Trench berm removal. The frames were covered nith P 

layer orsoil and rust when initially cxcauaid. An RCT surveyed the exposed mcial debris with 
an NE Electra survey instrument. T h e  beta-gamma activity was slightly elevated ( 4 0 0  
Jisinteplions par minute (dpm) above background), bui was we11 below release limits a5 given 
In Table 2-2 of the NVIYMP Radiolog~cal Control Manual ( D O E N ,  2000b). Therefore, the 
excavation was allowed to continue. A h n t - e n d  loader stockpiled the debris into an isolated 
area d the edge ofthe excavation. The metal debris was washed numerous times by the water 
truck used to support excavation. This remwved much of the original sod and rust. The metal 
debns was lata placed into a transportatiwn lugger pending disposal. Whik perfmning final 
release surveys on the metal debtis in the lugger, elevated beta-gamma readings were observed. 
The project health physicist decided thai the metal debris should be removed fbm the lugger so 
That each piece could be resurveyed. The RCTs pmf-ormed integrated count5 an each piece with 
detectable beh-gmma activity. All debns averaged less than the 5,0011 dpmiIU11 square 
centimeten (cm’) total activity allowed for fiec release (Table 2-2) (DOElhV, 20001,). One 
metal piece had a 100 cm’ area of approximately 11,000 dpm. This spot was below the 15,OOfl 
dpm critcna d l o w d  for free release (DOEW,  2UOl)b). -411 of the metal W;L- returned to the 
lugger and released to the sanitary waste iandfill in Area 23 for disposal. 

Rsdiologicsr I-Impstted Pipe 
A radichgical-irnpackd pipe reading 150,000 dpmIlO0 crn’ was exposed at the surface by a 
front-end loader during West Trench berm removaI. The radi~logical-impacted pipe was 
wrapped with a nylon fabric material believed to be a form of asbestos. An Industrial Hygienist 
(IH) performed a visual inspection of the nylon fabric malerial and cdleccted samples fwr 
laboratory analysis to determine if the rnaierjal contained asbeabs. The laboratory results for 
three subject samples collected were negative for asbestos. 

In addition, lhe radiological-impacted pipe was attached to a larger network of piping embedded 
approximately 0,6 m (2 ft> in the subsurface. Tke area surrounding the radiolo$cal-impacted 
pipe was isolated and roped off with mange fencing to designate the discovery and allow 
remediation activities to continue within the We5t Trench berm area. After the top layers of the 
West Trench b m s  were removed and 90 percent o€ grading completed, the cxprssed rad- 
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impacted pipe was compacted into the surface using a front-end loader. Cnmpaction was the 
prcfcrred alternative in lieu d p i p c  removal, pimanly due to thc potential risk associa~cd with 
exposing a larger network of radi~loglcal-inipact~d pipe with unknown levels 01 radimciivity. A 
0.9-m (3-ft)-squarc secLion afthe area was backfilled with 0.3 m (1 ft) of tDp soil. The surfxe 
compacted arm was graded 10 blend into Ihe natural drainage flow ofthe West Trench area. GPS 
coordinate data were recorded in a field logbook and are provided in Appendix C. 

Six-Foot Drain Pipe 
A 1.3-m (6-ftt)-high stainless steel drain pipe was expascd to the surface by a front-end loader 
during West T m c h  berm removal. The drain pipe was a1r;lched 10 Dther segments of pipe 
embedded in the subsurface. hdiolngical surveys were performed by an RCT with an Electra 
instrument to determine if thc exposed drain pipe or surrounding area was radiolo~ically 
impacid. The drain pipe also contained elbow joints that were soldered with a material that 
appeared to bc lead-based. An industrial hygienist performed a survey for lead an the soldcred 
material within lhe eIbow joints of the dmin pipe. A Niton XL lead detectnr instrument was used 
and placed directly over the soldered Joints of the pipe as well as two small pieces of the solder, 
ThE Niton detmtcd no lead on the solder mstcnal within the dbow joints of the drain pipe. 
Thaefore, thc 1 .X-m (6-ft) drain pipc was aevaed using a hand saw at ground surface and placed 
into a transportation hggcr to be disposed of in thc Area 23 sanitary waste landfill. GPS 
coordinate data were recorded in a field logbook and are prnvided in Appendix C. 

Seven-Foot Diameter, 0.5-Inch-Thick Drain Pipe 
An open-ended 2.1 -m (7-ft)-diarneter,l.3-m (U, 5-in)-thick drain pipe was exposed during West 
Trench removal activities. The drain pipe was auachd tD a larger segment of pipe embcdded in 
the subsurface. Radiological surveys were conducted bay an RCT using an Elestra and FlDLER 
detector. hk conlarninatim or elevated gamma aclivity was detected on the drain pipe or 
surr~unding a m .  Approxhately 15 cm ( 6  in) of soil was removed from around the d ~ h  pipe 
and B front-end lwadcr was used to break the pips at the ground surface. Additional radiohgical 
sunfeys were performed on the cut end of the drain pipe prior to placing the pipe into a 
transpantatl~n lugger for disposal in Area 23 as sanitary waste. GPS coordinate data were 
recorded in a field logbook and are pmvided in Appendix C. 

Farmer Hazardous Waste Acrurnuhtim Area 
Debris from a former hazardous waste accumulation ares (HWAA} was discovered near the 
nwrthwest corner w f  the We5t Trench area. The HWAA was used to support site characterization 
work in 1999. An RCT performed a survey of the general area to confirm that the sectioned-off 
area was not impacted. Remnants of the pad included a black rnilar, seven pallets, and other 
miscellaneous debris. Upon receiving documentation to confirm the charactenmion activities 
within lhe area, the pad was clsand up and The debns dispwsed of as sanilarq. waste. 

Grading o f  Site 
Final grading was completed in the West Trench berm area and leveled to existins grade using a 
the grader, The adjacent: area outside of the West Trench front gate, near thc EasL Trestle front 
gate, was also graded to blend into the natural drainage flow of the West Trench area. 

Fence Repair and Installation of Warnlng SigndPostings 
To prevent indiscriminate access of unauthorized personnel to the graded West Trmch area, a 
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damaged fence was repaired. The fence was located along the southeast pmirnerer of the Wcst 
Trench m a .  Approximately 7.5 m (25 fl) of three-strand barb wire were altaclsed benwsn five 
fence posts. The fence repair activities were condusred between Kcwmber 10,20U1 and 
%nrember 21,2001. 

In addition, the access gate to the West Trench area was removed using a front-end loader 10 
allow better access for heaw equipment during remediation activities. .Mer the compleri~ii of 
all remediation activities in the West Trench area, the front access gate was restored and prnpm 
s i p s  were posted to maintain adequate administrative acces5 contrds. 

A total 01 17 Underground Radioactive Material signs were posted on the existing face. 
Five signs were posted north of the We5t Trench area, eighi signs were posted on the west fkncc, 
and four signs were posted on the south fence. Also, the West Trench area will rcmsin 
designated as a con~rolled arm that requires general employes radiol~gical training for acces5 
and entry. 

2.1.3 Backfill the R-MAD East Trestle Ares 

The field activities for backfilling the East Trestle arm were conducted between November 5 ,  
2001 and ~ o v m b e r  28,2001. Specific construction derails are provided below. 

Earthwork at the East Trestle consistad dbackfilIing the large! trestle depression area with 
backfill material from the West Trench berms, the TNT Mound, and a borrow fill pit located 
narthwest of the R-MAD faciIity. The East Trestle area dimensions were 18 rn (60 rt> wide to 
42 m (140 ft) long by 6 m (20 ft> in depth. Approximately 5,040 rn3[6,400 yd!') of backfill 
matcnal was distributed at rn elevation slightly above the existing track grade to eliminate 
depressions, while the existing slopes were modified to minimize mow'runrsff, infiltration, and 
possible erosion. In addition, the East: Trestle track was backfilled to the north fmce boundary 
with approximately 20 crn (8 In) of excess backfill material from the borrow fiil pit. 

West Trench Berms 
Backfill material was remeved from the West Trench b m s  by a fmnt-end h d e r  and scraper, A 
water truck was used ta maintain dust suppression. Approximatdy 630 m!' (800 yd3) of backfill 
material from the "est Trench berm5 was used t w  backfill the East Trcslle area. 

Camel Back 
A camel back was iocated on the terminus of the East Treslle railroad spur attached by two 
damps. The camel back was used to tip the rail cars over as they unloaded solid radioactive 
waste material into the pit area undcmcath the trestle. The camel back location, weight, and lhe 
quesiionable integrity of the trestle structure created a safety concern for the initial method of 
removal. Therefore, after a reevaluation of alternative$, a new strategy and approach was 
developed to facilitate camel back removal. A soil ramp w a  constructed with We5t Trench b m  
material lo reach the 900 kilogram (kg) [2,000 pound$ [lbs]) camel back. A front-end loader was 
used to colhpsc the camel back into the depression area. Subsequently, the Trestle tracks, mils, 
and wooden column structures were demolished to serve as additional backfill for the open 
depression a. An 2.4- to 3-rn (8- to 10-A) layer of mil provided a protective cover over the 
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camel b x k  and ndjwhing structures. 

TNT Mound 
The TNT Mound, consisting of approxirnatcly 3,150 in’ (4,000 yd3) of  soil, was used as barkfill 
m a l e d  for the Ewt Trestls area. The mound was located within the southwest corner uf the 
LWD + I  fenccd area, east d R - M A D .  Backfill materid was rezncved from thc TKT with a 
scraper, D-9 dozer, and front-end Ioadcr. In addition, a water truck was uscd for dust 
suppression during soil removal activities. 

R-MAD Borrow Pit 
Excess backfill malerial from the R-MAD borrow pit was used to complcte backfill activities in 
the East Treslle area. Approximately 1,260 m3 (1,600 ydj) of backfill malerial was retrieved h n i  
the borrow pit and rransportd to the trestle mea hy the scraper. A D-9 dozer was used to load 
thc scraper with borrow fill m a t e d  Nfliilt the scraper transparled a full 17-m’ (X!-yd3) load to 
the cast tresrle area. Traffic was monitored and controlled to allow frce road access for the 
smpm during transportation to and from Ihe borrow pit. 

Gradimg of the Site 
The East Trestle area was completely backfilled wiih clean mil and levcled to existing grade 
with the grader. The front-end loader was used to minimize surface obstructjons and prevent 
pan d i 11 g, 

Fence Rcpa i r and J E stallation of Warning $ Igo s/Polsti n gs 
The existing chain-link fencing remained in place to prevent access of unauthorized pasomel 
inlo the East Trestle m a .  A set of new signs was posted in between the TNT Mound and 
cnoling berm to identify elevated levels of radimclive waier-ial within lhe a r m  Five signs were 
posted as “Caution- Rdioact iw Material” within a 15-m { 5Q-ft) by 2 1 -m (70-ft) square area 
diwclly south ofthe East Trestle. The fimt gate of the East Trestle area has five signs reading 
“Cautinn-Ujndergmund Raihoactivc Material” and six additional sigm postcd along the south end 
of the chain-link fence. Aim, the East Trestle area will remain designated as a cwntmlled area. 

Founeen radioactive material pastings have also been placed along the length of lhc cooling 
berm eastem railroad track. 

2.1.4 Erosion Protection Instatlation 

Erosion protmction was necessary’ within three subhasin areas of the R-MAD CWD based upon a 
flood assessment and hydraulic analysis and evidence of past erosion. The msion  protection 
materiais included a non-woven, needle-punched geotextile filter fabric, fine aggregate (sand), 
and rip-rap rock a5 the find covtx. The volume, size, and distribution of erosion protection 
materials varied in accordance with the approved design specifications (DOE(NV, 2001). The 
method of installation required that an emaim channel grade be constructed to a specific depth 
and lined with a geotextilc fabric, sand, and np-rap rock. Approximately 15 cm (6 in) of fine 
aggregate (sand) was 1.154 as a sacwndary Iayw fwr placement of riprap rock on top ofthe fabric 
layer. Rip-rap rock was used as a final backfill media in the three subbasin areas to maintain 
control of the natural drainage flow. A grader, frwnt-end loader, backhoe, forklift, and water 
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tmck were used to construct the subbasins. 

2.1.4.1 Subbasin 4 

Erusian protection was fint installed in Ihe Subbasin 4 channelized erosion area. Subbaain 4 is 
located at the far northeast corner of the R-MAD FATI arm. .4pproxirnatcly 2 13 m’ (270 y&) of 
rip-rap rock and 134 m’ (1 70 yd3) of fine aggregate were delivered to Subbasin 4 for erosion 
protection. The erosion channel 3t Subbaain 4 was excavated to a 3:l dope depth ofO.9 rn (3 ft) 
and a width of 9 m (30 ft). .4 riprap rock thickness of 0.3 m (1 fl) with a 15cm (&in) fine 
aggregale Lushion was required for Subbasin 4. Erosion prokction activities for Subbasin 4 were 
conducted bclween December 5 ,  2001 and December 12, 2001. 

2.1.4.2 Subbasin 2 

Erosion crsntrwl was eslablishd in Subbasin 2 to mitigate channelized msion. Subbasin 2 is 
located near thc far southwest corner of the R-MAD Cr;yD area. The msim channel at 
Subbasin 2 was excavated to a 3: I slope depth of0.6 m (2 fi) and a width of 3 6  rn (12 ft). A np- 
rap rock thickness of 15 cm (6 in) with 3 15-crn (6-in) sand cushiion was the required erosion 
control specifications for Subbasin 2. InstaIhtion of  etosinn protection for Subbasin 2 occurred 
between December 13,2001 and December 19,2001. A two-sirand yeliow wire rope fence was 
installed around the Subbasin 2 riprap =ea. 

Excess rip-rap from Subbasin 2 was used to mirigate other areas of erosion and supporl 
radiwlogical mntrol. A front-end loader placed a 77-rn (220-ft) linear pile of small np-rap rock 
along rhe exterior south perimeter of chain-link fmcc to mitigate pwtmtial runon between 
Subbasin 5 and tbe East Trestle area. 

2.1.4.3 Subbasin 5 

The last and largest m s i m  area requiring long-term protection was Subbasin 5 .  Subbasin 5 is 
located at the far snutheast corner of the R-MAD CWD area. Approximately 842 m3 (1,070 yd’) 
of r iprap rock and 425 m3 (540 yd’j of fine aggregate were delivered to Subbasin 5 for mosian 
protection. However, a change in the erosion control design for Subbzin 5 was implemented to 
utilize an misting drainage channel to divert storm water flow away from the CAU site 
boundary. The existing drainage channel was repaired and extended 138 m (450 ft) to prwide 
long-term erosion protection during periods of high precipitation. “he engineer-designed 
diversion channel at Subbasin 5 was excavated to a 3:l slope depth of 0.9 rn (3 €t), at a flat 
bottom channel width of 10 m (20 €I). A backhoe was used to position np-rap along the 
diversion channel and supported small cxcavatim in the adjacent erosion channel near the 
cooling hem. The frant-md loader was used to mnslnrct the diversion channel and transported 
asgregate and riprap material from the stockpile area to existing erosion ares. A grader was 
used for road maintenance and access to Subbasin 5 .  The water truck was used to tnaintaiin dusI 
suppressi~n and provide compaction for the diversion channel. The diversion charnel 
compaction was accomplished wetting the chamel and driving the water truck three times across 
the top of the b m  for stabilization. Erosion protection activities for Subbasin 5 were conducted 
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benvccn January 10,2002 and January 23,201)2. 

Approximately 54 m (130 A) D f  chain-link fencing was rcmoved to support erosion protcction 
acthit its at S ubbasin 5,  The chain-link fence wa5 restored a k r  1 1 8 m' (1  50 yd ') of np-rap rock 
was placed in a 0.75-rn (2.5-fi) d s q  erosion channel between January 1 I). 2U02 and Januxy 23, 
2002. Eighteen galvanizd stet1 fence posts were driven into (he ground at n 3-m ( 1  0-ft) linear 
distance from each post. Thc chain-link fence was completed an January 24, 2001. to maintain 
site-access control with the Subbain 5 area. 

Excess np-rap rock for Subbasin 5 was placed along the w x t  embankment of thc 135 m (350 ft) 
extended diversion channel at a 4.5-rn (15-fi)  width from Lhe tap ofthr: berm LO surface grade. 
The excess rip-rap rock was used to reinkme drainage flow conlrol in case an overflow 
condition affects Ihe diversion c h m c l .  Additional excess np-rap for CALI 143 has been 
stockpiled near Subbasin 5 for future use. 

2.1.5 Removal and Disposal of Mcrrllic Lead 

A kad-impacted soil m a  was discovered during a topographic survey walk-down for the 
construction af an engineer-designed diversion channel. The lead- impacted soil m a  was at the 
southeast cnmw d t h c  R-MAD CWD near Subbasin 5. A Niion XL lead detector was used Lo 
confirm the presence of lead. An exposure assessment was conducted during remediation 
activities which consisted of the following: 

8 The IH monitored the workers fnr airborne lead dust exposure with a breathing zone air 
[BZA) inonitoring device during lead-impacted soil removal. The BZA sample results 
for airborne k a d  were below the Occupational Safety and Health Adrninistraiim 
(OSHA, 1999) lead standard of 50 micrograms per cubic meter and fuflher reduced by 
virtue of the workers' use of full-face respirators with high-efficiency particulate air 
filtration, 

W The IH conducted swipe samples of the construction equipment for lead cwntarnination 
during excavation of the lead-impacted soil. The c~nstruc~ion cyuipnient supporting lead 
m o v a l  was the backhoe, hnt-md loader, and a 9,090-kg (1  0-ton) forklifl. In addition, 
the water truck was used to maintain dust suppression and minimizc the gmmtinn D f  
aihornc lead particles. Swipe samples were taken prior to and after use of the equipment 
A total of 28 swipe samples were taken, 14 prior to operations and 14 following 
nperatims. The Niton XL lead detector was used to detect lead particulates on the 
swipes. After the completion of lead-impacted soil rem~val ,  all 28 swipe samples were 
negative for lead. 

Lead-impacted soil removal activities were conducted between January 8, 2002 and 
Januw 9, 2002. A backhoe was used for the excavation while a fmnl-md loader trmspottd the 
impacted soil LO one of four roll-off containers located approximately 21 m (70 ft) from the point 
o f  excavation. Limited acccess due to stockpiled rip-rap and aggregate prevent4 the roll-off 
containers f h m  bcing located closer to the excavation area. The non-reqdable lead was located 
in a 6-m (20-f!t) by 9-m (3O-tlt) square area to a depth of 0.3 rn (1 ft). Approximately 32 m' 
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(40 yd3) of kad-impacted soil was excavated and placed direcily into rall-off containers. 
FoIlowing removal of the lead-impacted soil, a sene5 wf field screening samples were taken. A 
toid of 13 field screeniiig s m p k s  were taken within a 15-crn (&in) and 0.3-rn (1-fi) depth of [he 
excavation area.. Results d t h e  field screening confirmed thai all lead-impacted mil was 
removed. Six soil verification samples were then collected and submitted for total lead analysis 
(Figure 7). T h e  clean-up level used Tor lead removal was the US. Environmental Prokction 
Agency (EPA) Region IX Preliminary Remediation Goal (PRG) of 750 miIligrams per kilogam 
f x  lead in industrial swils (EPA, 1996). A HWAA was csrablished for the roll-wffcantainers 
while awaiting andyticd results. 

The six uenficatim samples were coll~xted from the highest probable kad-impacLed areas. The: 
sample Iocations were selected bas4  uprsn the distribution d lead in the soil, results frrsm 
previous walk-through surveys using the Niton XL detector, and ~ K O C W S  knowledge of 
contaminated soil ~TES. Detailed analytical results data f x  the lead-impacted sail are pmented 
in Appendix B. 

Bh WasIe Management cmrdinated the disposal of all lead-impacted soil removed from CAE 
143 with an approved df-site vendor. The lead-impacted soil containers wcre ttansported to a 
hazardous waste landfill in Grassy, Utah, for disposal. Copies of the waste manifests are 
included in Appendix F of this report. 

2.1.6 Backfill the E-,’MAD Trench 

The fieid aclivitieii were conducted at E-MAD between Nwvember 28,2001 and December 4, 
2001. SpaCific crsnstruction details are provided below. 

Earthwork at the E-MhD Trench consisted of placing an additional 1,5?5 rn3 (2,000 ydj) of clean 
soil cover material into the trench, cwnsmcting a diversion berm, general site grading, and 
modifying existing signs and fencing to include only the backfilled portion of the trench 
{Figure 5) .  

The E-MAD Trench measured approximately 4.5 m ( I  5 ft) wide by 18 rn (60 ft) long by 4.5 m 
(15 ft) in depth. The existing open trench was backfilled with clcm mil from the mound 
adjacent to and south end of the trench. 

Diversion Berm 
A 0.3-m (l-ft)-high 0.75 m (2.5 ft) wide secondary diversion berm was installed at the E-MAD 
T m c h  in order to d i v m  stom water runon. 

Fenre Repair and Installation of Warning SignsIPosfinga 
A fence was insrallcd to prevent; unauthorized access to the backfilled sections of the trenches. 
Site access information and identification signs were installed on the fencing to meet hazard 
notification rcquirmcnts. The existing fence at t h e  E-MAD Trench was modified to include a 
separate anclosure for only the filled partion of the trench that contains legacy waste. A two 
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strand barbed wire and tee past fencc was coiistructed around this arm on December 4,2001. 
The fence was posted as “Cauti~n-Undcrgr~und Radioit t ivt  Material” area. 

2.1.7 Demobilization 

All equipment, labor, and excess materials supporting CAU 143 %ere demobilized by 
January 23,2002. CAU I43 closure activities warranted no decontamination uf heavy 
equipment. 

2.2 DEVIATIONS FROM CAP AS APPROVED 

One Record of Technical Change (ROTC) was requested and appmved during CAU 143 closure 
activities. ,The ROTC identified a change in the erosion control design for Subbasin 5 to utilize 
an existing drainage chamel to divm stwm water flow away from the CAE site boundary. The 
exisling drainage channel was repaired and extended to provide Img-term erosion protection 
during periods of high precipitation. Revisions to the original design engineenrig specifications 
and drawings are reflectad in the final %-built” drawings found in Appendix A of this rqart. 

During CAU 143 closure activities at the R-MAD CWR Subbasin 5 area, approximately 32 m!’ 
(30 yd’) af a Resource Consermlion Recovery Acl hazardous lead-impacted mil area was 
discovered in the path of a design engineer recommended diversion channel, Although the lcad- 
impacted soil area was outside the scope of CAU 143 closure aclivitics, it was remdiated as a 
best management practice. Refer back to Scctiwn 2.1.5 for a brief description d t h e  lead- 
impacted soil removal and disposal activities. 

2.3 CAU 143 CLOSURE ACTIVITIES SCHEDULE 

The completed closure field activities schedule is presented in Figure 6. 

2.4 CAU 143 FINAL SURVEY.“AS-BUILT’ DRAWINGS 

The final engineering “as-built” drawings for the GAL‘ 143 Area 25 CbD are prwidcd in 
Appendix A. 
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3.0 WASTE DISPOSITION 

Waste generated froin C.4U 133 closme activiiies included radiologically impactcd sui 1 a i d  
parrides, h e x d o u s  impacted soil, and nonl-~azardous waste gcncraled from rwutinc and 
niisccllaneous clean-up activities. All waste was 5un.eyed and managed in accordanre with stale 
and federa! regulations, U.S. Dep-tmenl of Energy orders, and BN pmccdures, Srsnie W ~ S ~ C  

forms required sampling to determine the appropnatc haste disposition. All w3sic was 
contain~rized for pmpcr disposal in the appropnatte dispmnl I-mdfiU. 

3.1 RADIOACTIVE WASTE &OW-LEVEL WASTE) 

Excavation u f  the Sr-90 impacted soil area generated 1 rn3 (1 -3  yd') of low-level radiwactivc 
waste (LLW) for disposal. The LLW i s  currently 3waiLing waste profile approval from the 
Radioactive Waste Acceptance P r o F m  (RWAP). Pending R W M  approval, the Sr-90 impacted 
soil wiIl be disposed of as LLW ai the Radiwactiw Wasts ,Management Site in Area 5. 
Currently, the four 208-L (55-gd) waste c~ntajners are tmporanly stored in a designated 
container storage area within the R-MAD East Trestle area fence. 

Whik  conducting surveys in support of excavation activities within the R-M.4D CUD site, the 
RCTs reported that numerous areas had elcvakd Samma readings using the FlDLER instmmait 
or beta-$amma readings using the 
appeared 10 be extremely small radioactive parricles {carbonized fleck particles) dispersed at or 
just under the soil surface. The RCTs conducted systematic 5can surveys over the entire R-MAD 
CWD site to determine the size of the areas where ihese surface-deposiid radioactive panicles 
&ere conccnlrated. The perimeter of these area wcre later posted with Radioactive Malerial 
signs to meet 10 Code of Federal Regulation 835 guidelines (OSHA, 19YS). The area were 
within lhe fcnced compound that retained the Underground Radioactive Materia1 postings. The 
first particle, discovered along the eastern railroad spur inside the cooling bcrm, measured 2.5 cm 
{ I  in) in length and 1.3 cm ( O S  in) wide. It weighed 5.5 grams (0,OI lb), The open and closed 
shield readings with an RO-20 instrument urerc 250 and 10 rnilIircrn per hour (mFLhr) at contact, 
respectively. The instrument readings bere 10 and 0.4 mWkr at 30 cm (12 in), respectively. 
The particls was placed in a plastic bag and secured inside B small shipping pig. The pig was 
secured with a security seal and placed inside a Sedand cnntainer at the R-MAD radioanivc 
maimid storage compound. The second discovery involved five smaller particles at the far 
southwest comer of ths R-MAD East Trestle m a  with an estimated cumulative weight of le5s 
than 1 gam (0.002 1b)- The open and closed shield readings with an RO-20 insirument were 500 
and 8 &hr at contact, respectively. The instrument readings were 4 and d0.2 mR%r at 30 cm 
(12 in)p respectively. Thc particles were also phced in a pli~stic bag and secured inside a smal1 
shipping pig, The pig was secured with a security seal and placed inside a Sea-Iand container at 
the R-MAD radhxactive material storage compound. 

Electra survey instrument. The source of the acclivity 

Detailed radioIogca1 survey data and reports are presented in Appendix D. 
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3.2 HAZARDOM WASTE. 

A lead-impacted s D i I  m a  was discovered during a topographic survey walk-ihrough im top of a 
berm where an engineer-designed diversion channel was to be constructed. The 
meitediprmessed, non-recyclable metal was locaicd in a 6-m (2O-ft) by 9-rn (31)-ft) square area at 
a depth or0.3 m ( 1  A). Approximately 32 m3 (40 yd ') rsf lead-impacted 5011 was excavated and 
placed directly into roll-off containers. All lead-impacted soil was removed and dispscd or  in 
three mll-off containers. A approximate 104,890 kS (231,243 Ibs) of impacted soil was shipped 
off site to a pmitted hazardous waste landfill in Grassy, Utah, for disposal. Waste disposal 
documentation is included in Appendix F d t h k  rqwrt. 

3.3 NONHAZARDOUS WASTE 

N o h a z d o u s  waste, such as sanitary trash, pmonal protective equipment, metal debris: and 
miscallanc~us construction debris was disposed of in [he sanitary waste Zmdfill in Area 23.  
Waste disposal documentation is included in Appendix F of this repon. 
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4.0 CLOSUW VERIFICATION 

Site closure was verified by: 

The removal of the Sr-90 impacted soil located near thc TNT Mound in rhe R-M-UI E a t  
Trestle area n~as confirmed by collecting a d  analyzing six verification swil samples 
(Tablc 1 and Appendix €3). Figure 7 shows the locations of the verification samples. 
Verification samples showed that remaining soil wa5 below background lsvels for Sr-90. 

The removal of the lead-impacted soilhate~ial  was cmfirnied by visual iiisptctim bf the 
area and, collccting and analyzing six verification soil sampks (Table 2 and Appendix 
B). Figurc 7 shows the locations of the verification sarnplas. Venficatim samples 
shnwd that remaining soil was below the EPA Region IX PRG for lead in industrial 
soils [EPA, 1996). 

r Site backfilhg, regrading, and construction of erosion control structures as desiped 
were verified by site "as-built" drawings (Appendix A). 

C r i ~ r i ~ n  Tor verificalion sampling, backfilling, grading, erosion prolechn, and design 
engineering specifications and drawings were provided in the approved CAP (DOLRTV, 200 1 ). 
The engineering '+aas-builtTT drawings included in Appendix A of h i s  rgort verify that CAU 143 
has bmn cIosed as specifred in the CAP [ D O E N ,  ZQOOb). 

4+1 DATA QUALITY ASSESSMEXT 

The closure of Area 25 CwDs did not require lhe development D f  DQOs. The earthwork firas 
perfomad lo the criteria specified in thc CAP @ O m ! ,  2001 ), 

4.2 USE RESTRICTION3 

The Area 25 CWD5 have been closed in accordance with the apprnved CAP ( D O W ,  2W1). 
These CwDs have been fenced and posted with the proper warning signs re3ding "Caution- 
Underground Radioactive Matmi&' or in specific arras "Radioactive MatmiaY. The future use 
of my land related to thc Area 25 C'wDs is restricted from any activity lhat may alter or modify 
the containment control a5 approved by the state of hevada and identified in this document or 
any other CAU 143 dncumeritntion unk53 appropriate concurrence fmm the NDEP is obtained in 
adVrnCS.  

The specific location and post-closure monitoring requirements for the .kea 25 CWDs were 
recorded on the CAU Use Restriction Information Farm. The information on the completed 
form was added into t h e  NNSNNV Facility Information Management System and the Central 
Data Repository. The original CAU Use Restriction Form was filed within the Ami 25 CWD 
project file. A copy of the CAU use restriction information is included In Appendix E of this 
repcm. 
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TABLE 1 - RADIOANALYTICAL RESULTS FOR COKFIRMATION SOlL SAMPLES 

CNDh-S-l 

CWO-S-I 

C"D-$2 

CU'D-S-3 

cuTLs-4 

I 1/14:200 1 +KIA' 

11!14/2001 0.533 

1 li14,'2001 -=MI)$ 

11!14!2001 0.3 12 

11/14/2001 0.162 

CWD-s-5 

SAMPLE DATE SAMPLE 
IDEKTIFlCATlON 

Moles: 
"pCdg = picoCurics per p i m  
b C ~ r ~  = Contaminated Waste ~ u m p  
'MDA = Minimum Detectable Activity. See Appendix 3 for MDA values and sample resulls. 
Duplicate = Duplicate sample collected at the sarnpk location, time and material. d 

LEAD (mglkg]' 

TABLE 2 - AYALYTICAL RESULTS FOR LEAD CONFIRMATTON SOTI, SAMPLES 

Nolcs: 
'mmgikg = milligrams per kilogram 
bEPA, 1996. 
'Duplicate = Duplicate sample collected at the c m p k  location, time and material. 

24 
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FlGURE 7 
CAU 143 SAMPLE LOCATCONS AND ANALYTLCAL KESUL'C'S 
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CI0;m Kfpnrt - 1-.41i 13 
Seciio: Cunciuwm: 
Krviainn: 0 
3 % ~  4l;rrch .?(HI1 

5.0 CONCLUSIONS AND RECOMMENDL4TIUNS 

Closure of the Area 25 Ckllls was acccon-tplishcd by complsting the following tasks: 

r 

I 

I 

rn 

1 

5.1 

R c r n o d  of Sr-90 impacted sail at the R-MAD CWD, 

Backfilling topographic depressions in and around the R-MAD ’Xes t Trenches, E-MAD 
Treiich, a d  the R-MAD East Trestle area. 

Regrading natural slopes to minimize infiltration, storm water runosnh,udf and erosion. 

Installation of m s i o n  protection via rip-rap rock and diversion channel to con1roI the 
natural drainage flow and mitigate the potential D f  chamdized erosion. 

Installation or  a fencing and sipage within and around the CWD areas to prevent 
unauthorized personnel fiom entering into the remediated areas. 

POST-CLOSURE MONlTORING REQUIREMENTS 

The components of the Area 25 CWD post-closure monjroring plan are provided below. 

5.1.1 Tnspectioas 

Inspections will be pcrfwrmd on an annual basis. InspeLtions will consist of visual obsewations 
to verify that the fencing is in good conditiwn, proper signs aTe in place and are readable, and use 
restricricm are maintained. I f  m y  maintenance and repair requirements are idenlifid, funding 
will be requested and the repairs schedukd. An); repairs will be documented in writing at the 
time of repair 

The post-dosure inspcctiwn will consist D a dettaikd inspection of the fencing and posting5 
within the R-MAD East: TrestIe arma, around the West Trench area, around the E-MAD Trench 
area, and the interior and exterior of the R-MAD CU‘D. The R-MAD and E-MAD perimeter 
fencing will be walked by the inspector($] and the condition of the fencing and poabngs will be 
documenled in a single annual letter report. The letter ~ep01-t d l  include a discussion of 
obsmations and provide a record of maintenance activilies. A copy of each annual letter r e p m  
will be submitted to the NDEP. 

5.2 RECOMMEKDATIONS 

Eta54 upon the completion of site activities, it is requested that a notice of completion br: 
provided by the hDEP for CAU 143. Upon closure approval, CAU 143 wiIl be promoted from 
Appendix 111 to Appendix IV of the FFACO, “Clasd Corrective Action Units.” 

27 
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BY, sce BechteI Nevada. 

Bechtel NsvaJa, 2001a. Field Mulnna.qernent Plart for C’arreclive Action Unit 143: Area 25 
Cmlaminmd W a t e  Dump5. Nevada Test Site. Nevada, October 201)1, Las Vegas, NV. 

Bechtel Nevada 2001b. Site-Specific Health arid Safetv Plan h r  Closurc Activities at 
Corrccrivt Actinn.Unit 143: Area 25 Contaminated Waste DLtmps, September 2001, La5 
Vegas, NV. 

DOENV, see U.S. Department of Encrgy, Nevada Operations Office. 

EG&G 1968, Photograph Number 6811-19-41, 

EPA, see G.S. EnvimnmentaI Protection Agency. 

FFACO, see Federal Facility Agreement and Consent Ordcr. 

OSH.4, see Occupational Safcty and Health Adrninistralian. 

Federal Facility Agreement and Consent Order (FFACO) of 1 Bg6 a5 amended. Agreed to by h e  
Nevada Division of Environnimtal Protection, U.S. Department of Energy, and U S  
Department of Defense. 

Occupational Safely and Healrh Administration, 1999. Title 10 Code of Federal Rcgulations 
Chapter ITT, Par? 835, “OccupationaI Radjaliwn Prntecliwn,” Rev. 1, Washington, D.C. 

U.S Environmental Protection Agency, 1 996. Rcpion IX Preliminarv Remediation Goals 
JPRGsl, San Francisco, CA, 

L.S. Departmen1 of Encrgy7 Nevada Opem~ions Office, 1999. Corrective Action Investigation 
Plan for Cmectivc Action Unit 143: Area 25 Coqtaminated Waste Dumps. Nevada Test 
Site. Vevada, Rev. 1, DOEN--SO6, La5 Vega$, W. 

V.S. Department of EnerSy, Vwada Opcmticm Oflice, 20UOn. Corrective Actinn Decision 
Document for Corrective Action Unit 143: Area 25 Contaminated Waste Dumps. Ncvada 
Test Sile. Nevada; Rev. 0, DOERdV--h17, Las Vegas, NV. 

U.S, Depnnmmt of Energy, Yeuada Operations Office, 20Wb. hY/YMP RadioIoqical Control 
Manual, Rev. 4, D O E N 1 1  171 8-079, Las Vegas, NV. 

V.S. Department of Energy, Kevada Operations Office, 2001. Corrective Action Plan for 
Corrective A c t i o n ,  
Kevada; Rev. 0, DOE:%Tr--W3, La5 Vegas, NV. 
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APPENDIX A 

“AS-BUILT” DRAWINGS AND ENGINEERING 
CALCULATIONS FOR CAU 143: AREA 25 

CON TAMIN ATED WASTE DUMPS 
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Sheet 1 01 39 - -  8echtd Nevada Engineering Departm+nt 

ANALYSIS! CALCULATION (NC) COVER SHEET 
Project Title: 
GAU 143 R-MAD, Gootamhated Waste Dumps 

ProjecuTracking No,: . AnalysibCalcularion No.; 
0 0 D 9 0 A2 5 CAL-C-251 

.. . . 

Computer Program-,/Titl+ Mainframe 1 PC ; ProqramNo. 
: HEC-RAS PG 

' AFSED PC 

Version i Release No. 
2.2 
WA 

Purpose: 

The purpose al  this analysis Is to daeument the hydraulic abHlty of an exienrlon of the exldfng 
charrncl tg dlrect W d  waters ctsa mult  af the 100 ymr, 6 hour storm event away from the 
mmtheigf corner d CDrrsetive Actlm Unlt {CAU) la+ 

. Conclwlons: 

A COmblHath channcY bcrm sxtenJnn of the existing dlverdan champi Is adequzrk to mnvey 
runoff from the 100 yem, B hew 5tom wettt pust the extents of €he e m e t i v e  acUrm unit 
Channel extensicm will conslat af a minimum 1 r5 foot cut and I .E Mot high far a tatal 
channel depm uf 3 feet. T h  kngth of the exknrlon 13 approximately 540 feet [see page A.3)). 



Sheet 2 ol 39 - -  Engineering Department B&fd hmda - ANALYSIS 1 CALCULATION (A&} SHEET 
Project: 
CAU 143 R-MAD. Contaminated W x t e  Dumps 

Arialysls/Ca~culatiori No.: 
CAL-G281 

I Subpct: 
Extension of Exlsting Diversion Channel 

Pripafed c&s Checked ' ' Dele g/j,/ 4 2  
P W 
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S k I  3 a l  39 - -  Engineering Department 

ANALYSE 1 CALCULATION (NC) SHEET 
'mleet: 
>AU 143 R-MAD. Contaminated Waste Dumps 

Analpiflaleularicn NQ.: 
CAL-I=-281 

Assumptims: 
1. All cm9s-seetion Information m t a i n r d  in RQfarence 4 upstream of available survey data are valid. 

The entire channel wa3 not sweyed. CEO58 s x t ~ o n  inkrmatioo in the HEC-RAS mdd,  upstream nf 
the extendon. is hasad cm field me.#ufemnents. These Reld mmurements m e  padormed by BN 
hydrnlcqgists in 1999 [REF 4). 

2. Manning'# n value OF 0.035 to axmmt for naturally m u r i n g  revegetation d the channel extansi~n 
within ihe main channel (Same as umd in refemce 4). 

3. Manning's n value of 0.04 In the owbank m a 3  [Same a5 used in refaren- 41. 
4. For purposes of sediment transpm, the inflow 04 sadimentfrm the upstream basin will weur at the 

beginnirrg #tation of the existi- channel and will not affezt the channet extension. 
5. The Kiwi Mwa Alluwial Fan is mbk. This means that the existing natural channels are tiat 5Mbk and 

cad m m  back and btih acm# tha fan. 

. .._,. .... ._  



Sheet 4 9f 39 - -  Eng i n ri n g De partrn en1 

ANALYSIS / CALCULATION ( N C )  SWEET 
f?echte/ l e m h  
PrcJ3a: Analysls/Cakulation No.: 
CAU 143 R-MAD, Cwnlaminatsd Wssts Dumas GAL-C-281 

~ .~ 

, SubBcf: 
Exlension of Existing Diwraion Channel 

6. Hydrograph tor mncentratbn p i n t  CP3 - Reference 4. See attached page A-2 for this dart in format 
required by AFSED. 

Exhstlng Conditions: 

On I IRlMI, pmjoject management requested an enginering representative ID uisfi h e  site tD asses the 
cumml dralnage conditbns. This site vkit pccurred on 17RRQ1. Of particular mnmm was the southaa: 
corner whew erosicm has k n  cxccurrijng hside the fsnce at the toe of h e  existing berm. This same 
" o s l ~ n  pamm was evident in the previous topographic survey that was performed for de3ign 2 yean a@ 

To the easi of the M U  is an exlstlng channel that h a s  not k n  maintained. T k  average wldth of this 
cl-taannel is 20 feet. Tho awerage side slopes are approximarely 2:t {":VI. Pmvinu5 field meamrments 
along this &nnal indicate depths fmm 1 (north end) tD 3 feet (south end). Average ckpth i6 
approximately 1.5 feet. It appears that the cut from this Donsmtbn was placed as B berm ~n lhe 
dmstream side. 
Field personnel pointed out hat this berm had W n  breached. Many pars ago a road hsd been built 
through thls channel. This mad folkws an existing drainage wash. Currenlly. at the Imation of this road. 
them is a b k k a g e  01 the channel. This has caused the f b w  to back up and m r t o p  the him. This wat4 
than sheet flow towards the berm lrcslde the fence. 

The exfsting gradlng lnslde the fence is such that runoff from the bmr~ and the m a  inside thefeoce is 
forced to converge [cmcentrate} Y ttae point that the emslon cut w i n s  at the toe of me berm. If the 
channel berm I# not rqmir0d and the blockage removed. the extents of the riprap s i 6  need to be 
increased to prevent hrrther erosion inside the fence. 

Currently, h r e  I3 m well-d@h6d outlet far the channel. The m a  outside the hnce h x  b m  clewed, 
follovdng the Bmh. for staging of riprap prior to plawment Prior. small drainage fastures hawe been 
obiitsmted. Aerkal photos indicate mat the existing channel did not emnd far  enough south to get lM 
water past h e  unit. ?'he chnnel did dmin into an &sting drainage feature, hut thts feature drained to Ihr 
toe of the built up area M d e  th0f~nm. Most of me water surmtly impacting the unit appears ta be the 
m u h  01 the m d  bu4t through Wta existing channel many pars ago, 

The HEC-RAS andysis of this channel perfrumed during TKle I design indfcates lhat the channel 
extsnskn wwtd need to La appmcirnateiy 3 feet deep for the existing battorn width of 20 feet. This cbpu 
can be amrnplished with 3 mombinatim of a cut &pth of 1.5 fmt and using the cut material to berm a 
hellght d 1.5 feet on the downsirearn side. Any cut material not required for berm can he used to 
reggrade the m a  b#Wem the GAU and me channel. Currently lhe cbrmel shm no sbns OF appreciabk 
e m l ~ n .  Therefore, the extension should perform eqdlywell for long term protecthn. 

Calculations: 

The MEC-RAS file developed during Tith I design was r e v i d  ta reflect the channel sxtenfibn [no &ng~ 
in TiUe 11). 7W channel extension [s dasigned to closely apmxlmate as exirhg channel C ~ S B  sactian, 
i.e, average bottom width and depth. me side s l o p  we# changsd to 3:1[H:V) sd that the e x m h n  
would mea lhr rsquimants contained In refemm 2. The river statlms !#em rwlssd to coinclde with 
Ihe deslgnad Wsnsion stationing. Bomdwy flow conditions remained the same. 

R M r  Station [RS) 2657.71 edncidas with RS 30DIs {REF 4). 
RS 13157.7f cDinr;iw with RS (REF 4). 
RS 11 57.71 coincides with RS 15Ms {REF 4). 
Tkm remnainhg ,RSs am new. with $t&bri/ ehvatim data taken from suruevi Inroads data FWi. _.._ 
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'roj eet: 
2AU 143 R-MAD, Cmlaminated Waste Dumps 

Shset 5 of 39 - -  Eng 1 newin g De partmr nt BecMe/ Nevada - ANALYSS 1 CALCULATION (NE) SHEET 
Analysi~alculaticm WD.: 
CAl-C-28 5 

Hydraulic parameiwrs generated during the HEC-RAS computer mn (page I t )  were used to check the 
flaw stability (page 81, h e  raquired frmboard , and the n q u i r d  channel depth per the requirements 
cwntained in referenoe 2 [page a). The fila developed durlng Title I WEB nrn again to cakulate the criljcal 
wBfw surface elevation at each lPcatIon along theGxisting channel. These hydraulic parameters {page 
101 were used tocheck l h ~  fbDw stabllIty (page 61, the requird freeboard, and h a  required channel depth 
01 the exxisting channel (page 7). TMse thm walues had n d  been previous!yadbressrd 83 the original 
desbggn criterla did not involve mctdlflcatlm tu the existing channel. 

The hydraulic and geometric paramemrs were a150 used to estimate the deposition in the area 01 
Irmsition f r m  existing to new channel using AFSED (REF 1) (pages 19 to 39). The slope of the Pxlxting 
channel at the transition Imtion is steeper than the design slope of the new extension resuliilsg ks 
depo#lt[on rather than scour at this location. A grain Size Dlslribution curve developed from a sample 
taken at the s o ~ e a s t  comer d ihe CAU [REF 5) [page A-I] was utilized fn ths AFSED model. The 
hydrograph for Cp3 {REF 4)  [page A-2) was also used in the AF$ED rnoddet. 

Sediment bawpori wa3 not addr~ssad for the exlsllng channd as the Inflow from lha hash Is assumed to 
mar at ths beginniq of the channel and me slope of the channel 13 assurnmd to be fa[rly uniform. 

Path the existing Ghannet and new channel exlension .haw areas OF flow instability per criterk conrained if 
reference 2. 

Neither the exisling channel nor the new channel extansion has the required depth in m m  lhe minimum 
f m b a a r d  requirements contained in referencs 2. However, wnsiderhg the dspth required to contain cml: 
the cleamater flow with an estimated depmhion depth [maximum) nf 0.27 feet (pages 37 to 391, hth h 
misting channel and new channel extmnslwr are adquare to suntain the tlmfmm the 1Ms year, 6 hour 
storm svml wtthmt mrttoppplng the banks. 

Both HEC-RAS analyxes indicab two locations where a pptfition of the flow haws the channel (pages 
12 & 141. Statim 2657.71 @OW) Is the beginning of ths channel and statim 1157.71 (1502). which is 
the midpoint of !he channel. The existing drainage pattms 3t hew l o c d ~ n s  Indicate that this ficw 
would not impact M U  143 at h e  southeast corner. 

In February of 1998. a regional precipitation event of a larger magnlluda Wan the design Storm 
actually cccurml over the Nevada Test Slte {NTS) (REW]. There is na visual evidence that fh in 
me exxisting chmnel overtopped the banks at any point along its length, except W r e  the road had 
been cut through llw channel. There is also no indication of Bxrssive scour or depsitijon. me 
apparent conflict between mdellng remi-ts and visual observation is due to tha mraservatism of basin 
Io,ss rates and not amunting for channel trimsrnission luste3 within Ww HEC-HMS and HEC-RAS 
m udals . 
Evw though the existing channel and extension dw no1 meet minimum frsebard or flow stabilty 
requirements cmmtned in reference 2 [based m model resubs], thrm has beeen precedence set at 
the NTS for ac#ptBncB of t h ~  adequacy of R& mr~lrol stnrchrres under these oDnditions [REF 7 and 
REF 8). See page A 4  far copy of letter ceflifylng the Area 6 Flwd ConW Structuresl which also did 
not meet stabiltty or minimum h e b 3 r d  q u i w m m b  mntalnrd in reierenix 2. but did not wm 
the banks. 
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0. 0.00 0.0 0.0 0.0 D.0 0.w 1-92 
0. 0.00 0.0 0.0 0.0 0.D 0.00 2.00 
0. 0.00 I1.D 0.0 0.0 0.0 0.00 3.08 
0. 0.00 0.D 0.0 0.0 0.0 0.00 2.17 
0. 0-00 0.0 0.0 0.0 D.0 0.w 2.25 
0. 0.00 0.0 0.1) 0.D 0.0 0.W 2.33 
0. 0.00 0.0 0.0 0.0 0.0 D.00 2.42 
D. 0.00 0.0 0.0 0.0 w.O 0.00 2.50 
0. 0.oa 0.0 0.0 0.0 D.0 0.OD 2JE 
0. 0.00 0.0 0.0 0.0 0.1) 0.W 2.67 
0. D.00 0.0 0.0 0.0 0.0 0.00 2.75 
0. 0.00 0.0 0.0 U+O 0.0 0.00 2.83 
I). 0.m 0.0 0.0 0.0 D.0 0.00 2.92 
0. 0.00 0.0 0.0 D.O 0.0 0.w 3.w 
0. D.00 0.0 0.0 0.0 0.0 0.00 3.08 
a. 0.00 D.0 0.11 0.0 0.0 0.00 3.17 
I]. O.DO 0.0 0.0 0.0 0.0 D.OD 3 2 5  
0. 0.w 0.0 0.0 0.0 D.0 D.W 333 
0. 0.00 0.0 0.0 0.0 Q.0 0.M 3.42 
0. 0.00 0.0 0.0 0.0 0.0 0.00 3.50 
1. 0.D6 20.3 12 0.9 20.4 0.06 3.58 
3. 0.10 20.6 2.0 1.4 20.6 0.10 3.67 
7. 0.18 21.1 3.7 1.s 21.1 0.l8 3.75 
14. 0.30 21.8 6.2 2 2  21.9 028  3-83 
25. 0.44 22.6 9.3 2.7 22.8 k4I 3.92 



Upgeo.art 
41. 0.59 23.5 12.8 3.3 23.7  0.54 4.00 
65. 0.76 24.5 16.8 3.3 24.8 0.63 4.08 
92. 0.93 25.6 23.3 4.3 25.9 0.82 4.16 
123. 1.11 26.6 25.8 4.8 27.D 0.96 4.25 
156. 1.27 27.6 302 5.2 ZE-D 2.08 4.33 
188, 1.41 28.4 34-1 5.5 28-9 l.lE 4.41 
216. 1,52 29.1 37-5 5.8 29.6 2.26 4.50 
23g. 1.62 29.7 40.2 6.4 30.2 1.33 4.5R 
256. 1.68 30.1 42.1 6.1 30.6 1.37 4.66 
266. 1.72 30.3 43.2 6.2 30.9 1.40 4.75 
27D. 1-72 30.4 43.6 6.2 31.0 1.41 4.83 
268. 1.73 90.4 43.4 6 2  30.9 1.41 4-91 
262- 1.70 30.2 42.7 6.1 30.8 1.39 5.00 
253. 1.67 3D.D 41.7 6.1 30.6 1.37 5.08 
241. 1.62 29.7 40.4 6.0 30.3 1.33 5.26 
Z29. 1.5s 29.5 39.0 5.9 30.0 1-30 5.25 

204. 1.48 2E.9 36.1 5.7 29.3 1.23 5.41 
193. 1.43 28.6 34.8 5.5 29.0 12.0 5.5D 
lE2. ld38 2E.3 33.4 5S 28.8 1.16 5.58 
173. 1.34 28.1 32.2 5.4 28.5 1.13 5.66 
164. 1.30 27.8 31.2 53 28.2 1.10 5.75 
157. 1.27 27.6 30.2 5.2 28.D 1-08 5.E3 
15D. 1-24 27-4 29.4 5.1 27.8 1.06 5.91 
144. 1.21 27.2 28.5 5.0 27.6 1,03 6.DD 
138. 1.18 27.1 27.8 S A  27.5 1.01 6.08 
233. 1.16 26.9 27.1 4.9 27.3 099 6.16 
129. 1.13 26.8 26.5 4.9 27.2 0.W 6.25 
125. 1-11 26.7 26.0 4.8 27.0 0.96 6.33 
122. 1.09 26.6 25.4 4,E 26.9 095  6.41 
t17. 1.08 26.5 25.0 4.7 26.8 0.93 6.50 
114. 1.06 26.3 24.5 4.6 2.6,7 0.92 6.5E 
111. 1.04 26.2 24.1 4.6 26.6 0-91 6.66 
1DE. 1.M 26.2 23.6 4.6 26.5 0.89 6.75 
104. 1.00 26.0 23.1 4.5 26.3 0.88 6.83 
I D l .  0.9E 25.9 Z . 5  4 S  26.2 0.86 6.91 
97. 0.96 25.8 21.9 4.4 26.1 0.84 7.00 
92. 0.93 25.6 21.3 4.3 25.9 OX2 7.03 
87. 0.90 2S;Q 20.5 4.3 25.7 0.80 7.16 
81. 0.87 2.52 19.7 4.1 25.5 0.7'7 7.25 
75. 0.E3 25.0 18.6 4.0 2 5 2  0.74 7.33 
68. 0.78 24.7 17.5 3.9 24.9 0.70 7.41 
62. 0.73 24-4 16.3 3.8 24.6 0.66 7.30 
55. 0.69 24.1 15.2 3.6 243 0.62 7.58 
48. 0.64 2.3-8 14.0 3.4 24.0 0.58 7.66 
42. D.5E 23.5 12.7 3 .3  l3.7 0.54 7.75 
36. 0.53 232  11.5 3-1 23.4 0.49 7.83 
31,  0.49 22.9 10.5 2.9 23.1 0.45 7.91 
26. 0.45 22.7 9.6 2.8 22.8 0.42 S.W 
22. D.40 22.4 8.5 2.6 22.5 0.38 8-03 
19. 0.36 223 7.6 2.5 22.3 0.34 8.16 
16. 0.33 22.0 6.8 2.4 22.1 O J l  8 2 5  
14. 0.10 21.E 6-2 2.2 21.9 0.28 833 

216. 153 29.2 37.5 5.8 29.7 126 5.33 

we 2 



UpgHmt 
12. 027 21.6 5.6 2.1 21.7 0.26 8,41 
I D .  0.25 21,5 5.2 1.9 21.6 0.24 8-50 
8. 0.22 21.3 4.5 1.9 21.4 0.21 8.53 
7. 0.19 21.1 3.9 1.8 21.2 0.18 S.66 
6. 0.16 21.0 3.4 1.8 21.0 0.16 8.75 
5. a 1 4  20.9 3.0 1.7 20.9 0.14 8-83 
4. 0.13 20.X 2.6 LA 20.8 0.13 E.91 
4. 0.11 20.7 2.3 1.6 20.7 0.11 9.M 
3. #.to 20.6 2.1 1.5 20.6 0.10 9.08 
3. 0.09 20.5 1.S 1.4 20.6 0.09 9.16 
2. 0.08 20.5 2.7 1.3 20.5 0.0g 9.25 
2. 0.07 20.4 1.5 1.2 20.5 0.07 9.33 
2. 0.07 20.4 1.4 1.1 20.4 0.07 9d1 
1. 0.06 20,4 1-3 1.0 20.4 0.06 9,543 
1. 0.M 2D.4 1.2 0.9 20.4 0.06 9.5s 
1. 0.06 20.3 1.1 0.8 20.3 0.05 9.66 
1. 0.05 20.3 1.0 0.7 20.3 0.05 9.75 
0. Q.OD 0.0 0.0 0.0 0.0 0.w 9.83 
0. 0-W 0.D 0.0 0.0 0.11 0.00 9.91 
0. 0.00 0.0 0.0 0.0 0.0 0.00 10.00 
0. 0.m 0.0 0.0 0.0 CLO 0.00 10.08 
0. 0.m 0.0 0.D 0.0 0.0 0.00 10.16 
0. 0.m 0.0 0.0 U.D 0.0 O.OD 1025 
0. 0.M 0.D 0.0 0.0 0.0 0.m 10.33 
0. O.oI] 0.0 11.0 0.0 0.0 0.00 10.41 
0. 0.00 0.0 D.0 0.0 0.0 0.00 20.50 
[I. 0.00 0.0 0,O 0.1) 0.0 0.00 10.5E 
0. 0.w 0.0 0.0 0.0 0.0 D.W 10.66 
0. 0,oo 0.0 0.0 0.0 0.0 0.00 10.75 
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ALL PREVIOUS VERSIONS. 

Trapezoidal Channel 

AI this pint; either sediment €all velbciry 
datacan bc iaput &om afile or it will ix cprnputed 
using Rubey-r equat im Enkr 1 m input the date 
Guwn a fdc or 999 to have it computed 999 
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0.08 
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0.08 
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0.08 
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0.08 
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0.09 
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D.08 
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U.W 

2.83 0. o.0 O.OD 
0.09 

2.92 I). 0.0 O.w 
0.08 

3-00 0. Q-0 0 . M  
0.04 

3.08 I]. 0.0 0.w 
0.Q9 

3.17 0. 0.0 0.00 
0.08 

32.5 0. 0.0 D.00 
0.03 

3.33 0. 0.D 0.m 
D.W 

3.42 I). 0.0 0.00 
0.D8 

3-50 0. 0.0 0.00 
0.08 

3-58 1. 0.1 0.91) 
0.09 

3.67 3. 0.1 1.40 
0.08 

3.75 7. 0.2 1.m 
0.08 
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0.w 

3.92 25. 0.4 2.70 
0.08 
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a. 0.OD 

I). D.OD 

0. 0.00 

0. 0.00 

a. 0.00 

0. 0.00 

0. 0.00 

0. D.DD 

0. 0.m 

0. 0.00 

0. 0.00 

[I. D.00 

0. 0.00 

[I. P.OP 

3. 0.w 

11. 0.00 

33. 0.00 

88, 0.m 

72.4. 0.02 
p w  3 



Q.09 
4.25 123. 1 .1  4.80 

0.08 
4.33 156. 1.3 5-20 

0.08 
4.41 188, 1.4 S S Q  

0.09 
4.5D 216, 1.5 5.80 

0.08 
4.58 239. 1.6 6.00 

0.08 
4.66 256. 1.7 6.10 

0.w 
4.75 266. 1.7 6.20 

0.08 
4.83 270. 1.7 6-20 

0.m 
491 268. 1.7 610 

0.W 
5.00 262. 1.7 6-10 

0.OB 
5.0g 253. 1.7 6.10 

0.08 
5.16 241, 1.6 6.W 

0.09 
5.25 229. 1.6 5.90 

0.08 
5.33 216. 1.5 5.80 

0.0s 
5.41 204. 1.5 5-70 

0.09 
550 193. 1.4 5.50 

0.M 
5.58 18.2. 1.4 5.50 

0.08 
5.66 173, 1.3 5.40 

0.09 
5.75 164. 1.3 5,313 

0.08 
5-83 157. 1-3 5.20 

0.08 
5.91 150. 1 1  5.IO 

0.09 
6.00 144. 15 5.00 

0.08 
6.08 138. 1.2 5.00 

0.08 
6.16 133. 11 4-90 

0.09 
6.25 129. 1-1 4.90 

0.08 
6.33 125. 1.1 4.W 

0.08 

14401. 

19663. 

24887. 

30[186. 

34257. 

371 71. 

39200. 

3W06. 

394 L2. 

378fi-l. 

36735. 

34544. 

32325. 

30086, 

27968. 

25427. 

24209. 

22630. 

21089. 
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1U23. 

17460. 

16823- 

15E7 I .  

15437. 

14635 I 

z 292. 

2005. 

2938. 

4234. 
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7078. 

8878. 

10531. 

121 38. 

1 4 u l D .  
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17066. 

13€42. 

29950. 

21166. 

22424. 
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2444 5. 
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26332. 

27 1 34, 
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0 32 
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0.46 
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0.5 1 

0.54 

0.56 
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0.62 

0.64 
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0.67 

0.69 

0.71 
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6.41 121. 1.1 4-80 
0,m 

6.50 i17. 1.1 4.70 
0.08 

6.58 114. 1.1 4.60 
0.08 

6.66 111. 1.0 4.60 
D, D9 

6.75 108. 1.0 4.60 
0.08 

6.83 104. 1.0 4.50 
0.08 

6.91 101. 1.0 4.50 
0.09 

7.w 97. 1.0 4.40 
0.08 

7.08 92. 0.9 4.30 
0.08 

7-16 87. 0.9 4.30 
0.09 

7-25 81. 0.9 4.10 
0.D3 

7.33 75. 0.3 4.00 
0.08 

7.41 6#. 0.S 3.90 
0.09 

7.50 62. 0.7 3-80 
0.08 

7.58 5 5  0.7 3.60 
0.08 

1.66 48. 0.6 3.40 - 
0.09 

7.75 42. [I.# 3.30 
0.0B 

0.08 
7 3 1  31. 0.5 2.gO 

0.09 
8.00 26. OA 2-80 

O . ! x  
8.08 22. 0.4 2.6D 

0.08 
8.16 19. 0.4 2.50 

0.09 
815 16. 0.3 2.40 

0.0s 
8.33 14. 0.3 2-20 

0.08 
8.41 12. 0 5  2.10 

0.09 
8-50 ID. tla3 1.90 

0.08 
B.58 8. 0.2 1.90 

7.m 36. 0.5 3.10 

UpstdZ.tr;t 
14208. 31358. 0.72 

13435. 32009. 0.73 

12756. 32558. 0.75 

12457. 33086. 0.76 

12194. 33667, 0.77 

11435. 34162. 0.78 

11174. 34636. D X D  

1W78. 35146. 0.81 

9696. 35566. 0.82 

9229. 35965. 0.83 

8138. 36374. 0.84 

7362. 36699. D.84 

6542. 36990. 0.85 

5842. 372gZ. 0.86 

4 ~ x 7 .  
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3421. 
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21 97. 

1779. 
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11 57. 

936. 

735. 

5%. 
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37693. 0.87 

37868. 0.47 
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38314. 0.88 

38363. 0 . H  

38398. 0.w 

38426. 0.SS 

38450. D.88 



O,D8 
8-66 7.  0.2 1.80 

0.09 
8.75 6. 0.2 1.XD 

8.33 5. 0.1 1.70 
D.DB 

g.91 4. 0.1 1.60 
I) .w 

9.W 4. 0.1 1.60 
0.08 

9.03 3. 0,l 1.50 
0.06 

9.16 3. 0.1 1.40 
0.09 

P.25 2. 0.1 130 
0.08 

9.33 2. 0.1 1.20 
0.08 

9.41 2. 0.1 1.10 
0.09 

9.50 1. 0-1 1.00 
0.08 

9 3  1. 0.1 0.90 
0.08 

9.66 1. 0.1 0.80 
0.09 

9.75 1. 0.1 0.70 
0.08 

9.83 0. 0.D 0.00 
D.QE 

9.91 [I. 0.0 0.00 
il.09 

lO.[IP 0. 0.0 0-CHI 
0.03 

1O.M 0. 0.0 D.00 
0.08 

10.16 0. 0.0 0.00 
0.09 

1025 Is. 0.0 0.00 
0.08 

10.33 0. 0.0 Il.00 
0.08 

10.41 0. 0.0 u.00 
0.09 
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0.OE 
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O.O# 
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3x503. u.as 
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38518. 0.88 

38523. 0.88 
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38531. 0.88 

38533- 0.88 
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38338. D.8S 

3E538. 0.3s 
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7.7 

Dngco.trt 
42. 0.61 22.6 13.2 3 2  25.8 0.55 4.M 
65. 0.78 24.7 17.4 3.7 24.9 0,70 4.08 
92. 0.96 25.8 22,O 4.2 26,l 0.34 4.16 
123. 1.14 26.8 24.7 4.6 272 0.98 4.25 
156. 1.30 27.8 31,2 5,O 28-2 1.10 4.33 
138, 1.45 28,7 353 5.3 29.2 1.21 4.41 
216. 1.57 29.4 98.8 5.6 29.9 1.30 4.50 

256. 1.73 30.4 43.5 5.9 30.9 1.41 4.66 
2.66. 1-77 30.6 44.7 6-D 31.2 1,43 4.75 
270. 1.78 30.7 45.2 6,O 31.3 1-44 4.83 
268. 1.78 30.7 45.0 6.0 31.2 1.44 4.91 
262. 1.75 30.5 44.2 5.9 31.1  1-42 5.00 
253. 1.72 30.3 43.1 5,9 30.9 2.40 5.DS 

229. 1.62 29.7 40.4 5.7 30.2 1.33 5.25 
216. 1-57 29.4 38.8 5.6 29.9 1-30 5.33 
204. 1.52 29.1 37.3 5 S  29.6 126  5,41 
193. 1.47 28.8 36.0 5.4 29.3 123  5.50 
182, 1.43 28.6 34.6 5.3 29.0 1-19 5.W 
173. 1.3g 2E.3 33.4 5.2 2E.? 1.16 5.66 
164. 1.34 28.1 323 5.1 28S 1-13 5.75 
157. 1.31 27.g 312 5.0 28.3 1.11 5.83 
150. 127 27.6 30.4 4.9 28.1 1.08 5.91 
144. 125 27.5 29,6 4.9 27.9 1.06 6.00 
138. 1-22 27.3 28.8 4 8  27.7 1.04 6.08 
133. 1.19 27.1 28.1 4.7 27.5 1.02 6.16 
129. 1.17 27.0 27.4 4.7 27.4 1.00 6.25 
225. 1.14 26.9 26.8 4.6 27.2 0.98 6.33 
121. 1.12 26.7 263 4.6 27,l 0.97 6d1 
117. 1-11 26.6 25+% 4.5 27.0 0.96 6.50 
114. 1.09 26.5 25.3 4.5 26.9 0.M 6 5 s  
111. 1.07 26.4 24.9 4.5 26.8 0.93 6.66 
108. 1.05 26.3 24.4 4.4 26.7 0,92 6.75 
104. 1-03 26.2 23.9 4.4 26.5 0.90 6.83 
101. 1.01 26.1 2.33 4.3 26.4 0.88 6.91 
97; 0.99 25.9 22.7 4.3 26.3 0.87 7.00 
92. D.96 25.8 22,O 4.2 26.1 0.84 7.08 
87. D.93 25.6 2 1 1  4.1 25.9 0.82 7.16 
81. 0.88 25d 10.3 4.0 25.7 0.79 7 2 5  
75. U.86 25.1 t93 3 9  25.4 0.76 7 3 3  
68. 0.81 24.8 18.1 3-8 25.1 0.72 7.41 
62. 0.76 24.5 16.9 3.7 24.8 0.68 7.50 
55. 0.71 24.2 15.6 3.5 24.5 0.64 7.58 
48, 0.66 23.9 14.5 3.3 24.2 0.60 7.66 
42. 0.60 23.6 13,l 3.2 23.8 0.55 7.75 
36. 0.55 233 11.9 3.0 23.5 0.51 7.83 
31. 0.50 23.0 10,s 2.9 23.2 0.47 7.91 
26. 0.46 22.8 9.9 2.7 22.9 0.43 8-00 
22. 0.42 22.5 &8 2.5 22.6 0.39 8.03 

16- 0.34 22lI ?,I  2.3 22.1 0.32 8-25 
14. 0.30 21.8 6.4 2.1 21.9 0-29 8.33 

239. LM 30.0 41.6 5.7 30.5 1-36 4.58 

241. 1-67 30.0 41.8 5.a 30.6 1.37 5 , ~  

19. 0.37 22.2 7.9 2.4 22.4 0.35 8-16 . 
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hgeo.txt 
12. 0.18 21.7 5.8 2.0 21.g 0.27 8-41 
ID. 0.26 21.5 5.3 1.8 21.6 0.25 8.50 
8. 023 21.5 4.7 1.8 21.4 022 8.58 . 
7. 0.20 213 4.0 1.7 21.2 0.19 8.66 

5 .  0.15 20.9 3,l 1.6 21,O 0.15 3.83 
4. 0-13 20.8 2.7 1.6 20.8 0.13 8,gl 
4. 0.12 20.7 2.4 1.5 20.7 0.12 9.00 
3. 0.10 20-6 2.1 1.4 20.7 0.10 9.08 
3. 0.09 20.6 1.9 I 3  20.6 I1.W 9.16 
2. 0.08 20.5 1.7 13 20.5 0.08 925 
2. [).[I# 20.5 1.6 13 20.5 O.Il8 9.33 
2. 0.07 20.4 1.4 1.1 20.4 0.07 9.41 
I. 0.06 20.4 1.3 1.0 20.4 0.06 S.50 
1. 0.05 20.4 1.2 0.9 20.4 0.06 9.58 
1. 0.06 20.3 1.1 0.8 20.4 0 . M  9.66 
1. W.05 20.3 1 .1  0.7 20-3 0.M 9.75 
0. 0.0D 0.D 0.0 0.0 0.0 0.00 9.83 
0. 0.w 0-0 0.0 D.0 0.0 0.00 9.91 
0. o+oo 0.0 0.0 0.0 0.0 0.00 '10.00 
0. 0.00 0.0 0.0 0.D 0.0 D.00 10.08 
[I. 0.00 0.0 0.0 0-0 0.0 0,W 10.16 
0. 0.00 0.D 0.0 0.0 0.0 0.00 10.25 
I). I1.W 0.1) 0.0 0.0 0.0 0.00 10.33 
0. 0.00 0.0 0.0 0.0 0.0 0.M 10.41 
0. 0.00 0.0 D.0 0.0 0.0 0.00 10.50 
0. 0.00 0.0 0.0 0.0 0.0 0.00 10.58 
0. 0.00 I1.D D-0 0.0 0.0 0.00 10.66 
[I. 0.00 0.0 0.0 0.0 0.0 D.00 10.75 

6. 0.17 21.0 3.5 1.7 21.1 0.17 a.75 

. . . . -. . . . . 



Dmed2.t-3 
rim CO~MPUTER CODE WAS DEVELOPED BY RH. FRENCH, 
WATER RESOURCES CEVTEK, DESERT RESEARCH INSTITUTE, 
LAS VEGAS, NEVADA FOR THE U.S. DEPARTMENT OFENERGY, 
LA5 VEGAS, NEVAaA. 

THE DATE 0 5  T H I S  VERSION IS 0311996 AND SUPERSEDES 
ALL PREVIOUS k-ERsIONS. 

Merpolatbd fluid density (5Vft**3) 1,9360 

hpuI name af file arntaining hydraulic data dngco.mt 

. 



' 2  

0.00 I). D.0 0.00 
0.0s 

0.08 0. 0.0 0.w 
0. D9 

0.17 0. 0.0 0.00 
0.08 

0.25 0. 0.0 O.OD 
0.08 

D.33 a. 0.0 0.0D 
0.09 

0.42 0. 0.0 0.00 
0.0g 

0.50 I). 0.0 0.00 
I).I)B 

0.53 I). I).D 0.00 
0.09 

0.67 0. 0.0 0.00 
U.DS 

0.75 0. 0.0 0.00 
0.m 

0.83 0. 0.0 0.00 
0.09 

0.92 0. 0.0 0.00 
0.08 

1.w 0. 0.0 0.m 
0.08 

1.08 0. 0.0 0.00 
0.09 

1.17 I). 0.0 Il.00 

1.25 0, 0.1) 0-N 

1.33 0, 0.0 0 . W  
0.09 

1.42 0. 0-0 0.00 
Q.08 

1.50 0. 0.D 0.00 
0.M 

1.5B 0. 0.0 0.00 
0.09 

l,67 0. 0.0 0.OD 
0.08 

1.75 I). 0.0 0.00 
0.0B 

1.83 0. 0.0 0.00 
0.09 

192 I). 0.0 [I.m 
0-08 

0.08 

o.oa 

0. 

D. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

h 

0. 

0. 

0. 

D. 

I). 

I). 

I). 

0. 

0. 

0. 

0. 

0. 

0. 

0. 0.00 

0. 0.00 

0. [l.I)o 

0. 0.00 

0. 0.00 

0. D.DO 

0. o.oa 

0. 0.00 

0, 0.OD 

0. 0.OI) 

0. 0.0D 

0. 0.00 

0. D.00 

0. 0.W 

I]. 0.m 

I]. 0.00 

I). 0.00 

0. 0.m 

0. 0.00 

0. 0.00 

0. O.OD 

0. 0.00 

0. 0.I)D 

0. 0.00 
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'6LEB 

'0 

'I) 

'0 

'a 

'I) 

-0 

'I] 

-i? 

'0 

91'p 



0.09 
4.25 123- 1.1 4.60 

0.08 
4.33 15th 1.3 5.00 

0.08 
4.41 188. 1.5 5.30 

Daw 
4.5D 216, 1.6 5.60 

D.08 
4.5B 239. 1.7 5.70 

D.08 
4.66 256. 1.7 5.90 

0.09 
4,75 266. 1.8 6.00 

0.08 
4.83 270. 1.8 6.1)U 

a.ox 
4.91 268. 1 3  6.00 

. D.09 
5.00 262. 2.8 5.90 

0.08 
5.08 253. 1,7 5.w 

0.08 
5,l6 241. 1.7 5.80 

0.09 
5.25 229, 1.6 5-70 

0.08 
5.33 216. 1.6 5.60 

O.IS8 
5.41 2M. 1.5 5.50 

0.09 
5.50 193. 1-5  5.40 

0.08 
5.58 182. 1.4 5.3D 

0.03 
5.66 173. 1.4 52.0 

0.09 
5.75 164. 13 5.1D 

0.08 
5.83 157. 1.3 5-00 

0.08 
9.91 150. 13 4.90 

0. w 
6.00 L 4 4 .  2.3 4.90 

0.m 
6.08 138- 1.2 4.80 

D.08 
6.16 133. 1.2 4.70 

Q, 09 
6.25 129. 1.2 4.70 

0.0% 
6.33 125. 1.1 4_60 

0.Q8 

12168. 

16727. 

2 1210. 

25700. 

28741- 

31881. 

33727. 

34 167. 

33924. 

3 25 64. 

3 1571. 

29588. 

277 1 I). 

25700. 

23910. 

22228. 

20636. 

19262. 

17923 I 

16794. 

15735, 

m i .  

14226. 

13400. 

13065. 

12366- 

1104. 

17D9. 

2504. 

34 1 [I. 

4750. 

6420. 

7566, 

E W .  

10415, 

11952. 

13325. 

14606. 

15957. 

17076. 

ia  125. 

19202. 

20 100. 

20936. 

2 1 ~ 1 2 .  

22539. 

2322 1. 

23950. 

24566. 

25144. 

25768. 

2630 I I 

I Q  

hscd2.tKt 

0.03 

0.04 

0.06 

0.05 

0.1 I 

0.14 

0.17 

0 2  1 

0-24 

0.28 

0.4 1 

0.34 

037 

0.39 

0-42 

0.44 

0.46 

0.4 8 

0.50 

0.52 

0.53 

0.55 

0.56 

0.58 

0.5P 

0.60 
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6.4 1 

6.50 

6.58 

6.66 

6,75 

6.83 

6.91 

7.00 

7.0s 

7.16 

7.25 

733 

7.4 1 

7.50 

7.58 

7.M 

7.75 

7.83 

7.9 1 

8,OO 

4.08 

8.16 

8-25 

3-33 

8-41 

8.50 

8.58 

121, 1.1 4.60 
0.09 

117, l . L  4.30 
0.08 

114. 1.1 4.50 
0.08 

111. 1,l 9.50 
0.09 

108. 1.0 4.40 
0.0s . 

1M. 2.0 4-40 
0.08 

101. 1.0 4.30 
D.D9 

97. 2.0 4.30 
0.08 

92. 1.0 4.20 
0.08 

87. 0.9 4.10 
0.09 

81. O.? 4-00 
0.08 

75. 0.9 3.90 
0.08 

68. 0.8 9.80 
0.09 

62. 0.B 3.70 
0.m 

55. 0.7 3.50 
0.08 

0.09 
42. 0.6 9.20 

0.m 
36. 0-6 3.00 

D.DB 
31. 0.5 2.90 

D .w 
26. D.5 2-70 

0.08 
22. 0.4 2.50 

0.08 
19. 0.4 2 - 4  

0 .op 
16. D.3 2.30 

0.08 
14. 0.3 2-10 

0.08 
12. 0 3  2.00 

0 .w 
10. 0.3 1.80 

0.08 
8. 0.2 1.m 

4a. 0.7 3.30 

Dnsed..ert 
12002. 26811. 0.62 

11299. 2.7360. 0.63 

11070. 27829. 0.64 

30808- 28287. 0.65 

10232. 28783. 0.66 

9909. 29205. 0.67 

9384. 296U9. 0.68 

W38. 30043. 0.69 

a379. 30408. n.70 

7715- 30745. D.71 

7011. 3lW2. 0.71 

6332. 31372. 0.72 

5625. 31622. 0.73 

50M. 31872. 0.73 

4272. 32062. u.74 

3406. 32223. 0.74 

2613. 32372. 0.74 

2319. 32482. 0.75 

1937. 32571. 0.75 

1495. 32652- 0.75 

1155. 32707. D.75 

%I. 32752. 0.75 

174. 32793. 0.75 

602. 32822. 0.75 

486. 32844, 0.75 

35D. 32864. 0.75 

286. 32877. 0.75 
me 5 
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0.08 
8.66 7. 0.2 2.70 

0.09 
8-75 6. 0.2 1.70 

Q.08 
8-83 5 .  0 2  1.60 

0.08 
8.91 4. 0.1 1.60 

0.09 
9.00 4.  0.1 1-50 

0.08 
9-08 3. 0.1 1.90 

0.Qa 
9.16 3. 0.1 1.30 

0.09 
9.25 2. 0.1 1.311 

O.D8 
933 2. 0.1 1.20 

0.08 
9.41 2. 0.1 1.10 

0.09 
9.50 1. 0.1 1.m 

0.08 
9.5B 1. 0.1 0.90 

D-08 
9.66 I .  0.1 0.80 

0.09 
9.75 I .  0.1 0.70 

0.08 
9.83 0. 0.0 0.00 

0.0x 
9.91 [I. 0.0 0.m 

0.09 
10.00 0. 0.0 I).[K) 

0.08 
10.08 0. 0.0 0.00 

0.0 B 
10.16 0. 0.0 OAO 

0.09 
10.25 0. 0.0 0,OO 

0.08 
10.33 0. 0.0 0.00 

0.08 
10.41 0, 0.0 0.00 

0.09 
10.50 0. 0.0 0.m 

0.D3 
10.58 0. 0.0 0.M 

0.08 
10.66 0. 0,O 0.M 

0.09 
10.75 0. 0.0 0.00 

235, 

206. 

159. 

130. 

119. 

E l .  

73 I 

49. 

43, 

3 7. 

16. 

13. 

IO. 

8. 

I). 

0. 

I). 

0. 

0. 

DnstdZ.bit 

32888. 0.76 

32399. 0.76 

32906. 0.76 

32912. 0.76 

32918. D.76 

32922. 0.76 

32926. 0.76 

32919. 0.76 

52930. 0.76 

32932 0.76 

32933. 0.76 

32934. 0.76 

32934. 0.76 

32935- 0.76 

32935. 0.76 

32935. 0.76 

32935. 0.76 

32935. D.76 

32935. 0.74 

0. 32935. 0.76 

0. 32935. 0.76 

0. 32935. 0.76 

I). 32935. 0.76 

0. 32935. 0.76 

0. 32935. 0.76 

0. 32935. 0.76 
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Tmi-mm2.bit 
THIS COMPUTER CODE WAS ORIGTNALLY DEVELOPED BY 
R.H. FFLENCH, HYDRAUL[C & HYDROLOGIC CO;VSLn'lR.IG 
EHCWEER FOR THE CLARK COUNTY WEVADA) REGlONAL 
FLOOD CONTROL DISTRJCT, THE CITY OF NORTH LA5 
[NEVADA) AM> THE CITY OF HENDERSON WEVADA). 

THIS VERSION WAS D€VJXDPED BY kkl. FRFXCH, 
WATER RESOURCES CENTER, DESERT RISEARCH JNSTITUT€ 
LAS VEGA& NEVADA FOR THE US. DEPARTMENT OF 
ENERGY, LAS VEGAS, NEVADA. 
THE DATE OF THIS VERSloN IS I 1,1995 AND SUPERSEDES 
ALL PREVIOUS VEMIONS 

SLOPE TRANSITION DEPOSITION (SCOUR) PROGRAM 

h p t  the volume of sbdinrem to be deposited ( s c o d I  in m e f e e t  0.1 2 

Input width af downstream Fharrnel 47. 

Input: elevation of h inp  point 300.00 



loput it n a n - m  kial lmgch over wiich depsitim ( 5 ~ 0 ~ )  o m  to continue. 1500 
Input z m  to stop. 

SEDIMENT VOLUME TO BE DEPOSITED (SCOURElJ) = 0. I l ~ ~ ~ - f e d  
SEDLENl 'VOLUME DEWSITED (XOUR.F,D)= 0, IS acre-fe~ 
BED SURFACE ELEVATtON AT HlNGE P O N  = 300.32 ft 
MAXIMUM DEPTH OF DEPOSITION {SCOUR) = k 3 2  ft 



. 
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p .- L 

rp3 
madhyd.rxt 

I l .0~0 O.I)DD o.oo[l 0.000 0.000 0.00D 0.000 0.OOD 0.wo 0.c40 
D.IID0 Q.IWIO 0.000 0.000 0.0m 0.000 [l.ooo 0.0M 0.000 [1.001) 
0 . m  D.DO0 0.000 0.0DO O.00D 0.000 0.000 0.I)OO 0.000 0.000 
o.oa0 11.000 D.000 Bm 0.om 0.MO I).[lDD 0.w0 0.000 Is.000 
0.020 0.080 0.320 1.050 2.870 6.nD 13.780 251260 42.110 64.bfO 

92.250 123.440 156,020 137,560 215.830 239.040 256,040 266.38D 270.250 268,420 
261.070 252.520 241.05I) 228.690 2 16.2 1 I) 204.120 192.75O 1 B2J60 172.750 164.190 
156.550 24P.730 143.650 13#.200 131.270 128.790 124.680 120.830 117.340 114.OOO 
110.790 107.610 104.330 1DO.W 96.840 !Z2.331) 87.180 81.410 75.090 68.400 
61.520 54.670 48,[15[1 41.320 36.100 30.96[l 26,440 22.4SO 19.09D 16.180 
13.700 I !.#MI 9.810 8.300 7.020 5.940 5.020 4240 3.580 3.D?D 
2.550 2,150 1 .B lO 1.520 1.280 1.070 0.9W 0.750 0.620 0.510 
0.420 0.00I) Il.OlH1 0.000 11.000 Il.000 0.00I) 0.0Da 0.000 0.000 

I... 
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Water Resuureas Center 

N u v m k  5,1999 



Beclue! Nevada, 1999. &built design analysis for the 25-ye3r, flood pr~kct ion  system, Area 5, 
Radiosactive Waste Management Sitt, Ncvada Test Site. 
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APPENDIX B 

CONFIRMATION SAMPLING TEST FLF,SULTS 
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COVER PAGE 

Sanfard Cohan & Associates 
Southeastern Envkormend Laboratory . 

1000 Monticello Court 
Montgomery, Alabama 361 17 

Laboratory Code: SCA Contmt Number: 30025 

Labommy Report Identifiation Code: 2694,2695 SDG: V1349 

F 
Sample Matrix: Soil 

Site Sample Numb- Labmatmy Sample Number w Tritium 

Commmts: There were no problems mwmtered during sample receiving. 
"I certify th3r this sample data packbgr is in compliance wlrh SOW rquhxments, both taclmicall and for 
completeaes, other than rhe conditions detailed above. k 1 m - e  of the data containcd in this haA-copy samplt dab 
p3ckage md th computer-readable EDD. as applicable, submitted m d i h r t c  or by m&m, has been authorized by 
the labmator): Manager or the Manager's derigee, 35 verified by the fdlawing sigaaturc." 

Tirk 
Joe M inson 
Name 



ANALYTICAL SERVICES LABORATORY 
SERWCE$ REQUEST & CHAW OF CUSTODY RECORD ' Page-of- 



CASE FJARRATJVE 
SDG VI349 

L3borator-y Repart Idcnfifcatioo Pu'umber: 2694, 2695 

On N o v m k  21, 2001, one water sample and six soil samples were received for analysis at 
the Sanford Cohm and h c i a t e s  (SC&A) Southeastern Envbomenial Laborator). , Iwatcci it1 
Montgomery, N a b m a .  ?%e satnpbs w e  requestd to be analyzed wirhm 23 days d r w c i p t  
at the Iabmatory. T ~ E  m p l w  were analyzed in accordanm with the Becbtd Nevada Smim:5 
Sulxontrscr Task Order Agreement Form, Exhibit B, Statement uf Work an3 Specifications, 
Rev 1, 1/2310l. 

The radiuanalytical m d t s  rqmrixd for h w  samples indude h z  site and labratmy sample 
identification numbers, colIection d-, mahod of analysis, and the quality control samples 
rhat were analyzed concurrently. The Samples were analyzed in accordance with the 
followng method. 

There were no indicauons of matrix interference. 

KO dilutions were required 

Dtrectim Limits 

The required detection lirnir (RDL) was not: met for h e  w3ter sample ("TSOl-2695- 
01) because of the Iirmted volme of smplc available and the necessity to rn the 
m p l e  in dupiicak. All other RDLs were met for t h ~  remaining analyses. 

Reanalvsis 



Deviations from Pmmcds 

There were no deviations from the written protocols and analytical methads. 

Cmtacts with the CTR 

MS and MSD were indicated on the COC. A call was made to Mr. Wayne Johnson to 
confim that h a c  were no1 rtquired. Accordingly t h y  werc not performed. 

W+ Quality Cmtrol 

Sitc Smples  Uxxl for Quality Con~ml Samples: Soils 

Site Samples Used for Quality Control Samples: Waters 

The analytical results of all quality conuol m p l c s  met the aweptmcc criteria specifid in the 
SOW. 

Sincape&, 

ii 

. . . . . . . . - __ . ... ~- 





L 

. . .. . 
Pm,m Name. 

Sanford Cohen & Associates 
Southeastern Environmental Laboratmy 

Rabboanalyt€cal Results 

Repart Identifrcatlsn Humbor: it1343 
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South e B sfs rn E nvi ro n me nta I Lab0 ratmy 

RadloanmlyUcal Results 
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Sanford Cohen & Associates 
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Sanford Cohen 8 Associates 
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Sanford Cohen & Associates 
Southeastern Environmental Laboratory 

Rad IciandytlcstJ Res u Its 
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Sanford Cohm & Associates 
South eastern E n v h  n me nta I Lab o rat0 ry 

Radiarnalflcal Results 
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Sanford Cohm & Associates 
Southeastern Environmental Laboratory 

Rabimanalytleal Results 



Sanford Cohsn & Associates 
Southeastern Envkonmental Laboratmy 

Radioanalytical Results 



Sanford Gohen & Associates 
Southeastern Environmental Laboratory 

Radioanalytical Results 

Quality Control Sample 
Duplkab (LDI} 

,7 
i 

.J 

1 

7 
1 
I 



Sanford Cohen & Associates 
South eastern E nv i ran rn enta I Labmato ry 

Radioanalytical Re$u& 

Puallty Control Sample 
Pupitcate [LDt] 

Rrparl IdenlifjeaUorr Number; VlMaS 

I. 

L 



Sanford Cohen & Associates 
South easfe rn E nvi ro n m ente I La bo rato ry 

Radiaanalyticol Re8Ults 



Sanford Cohen & Associates 
South B a stern En v i r m  m e nta I Lab0 rat0 ry 

Radiaanatytieal Resuits 

Quallty Cmtml Sample 
PrepamtEcm Blank (PSI 



Sanford Cohen & Associates I > 

- 
I 

South easta rn € nvi ro n m enta I Lab0 rata ry 
i 

I J 

-? 

A 
QualHy Contml Sample Evaluation 

I 

Repm IUentikatim N m k :  V I  349 

I 
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Sanford Cohen & Associates 
So ut h ea ste rn E nvi ro n m e nta I Laboratory 

bdiounalytical R~su1t.s .J 
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U . S .  EPA 

COVER PAG€ - INORGANIC ANALYSES DATA PACKAGE 

.ab 

ab 

.3w 

ere 

3 re ICP background corrections applied ? 
If yes - were raw d a t a  generated beforE 
a p p l i c a t i o n  of background corrections ? - 

imments :  

. . c e r t i f y  that this data package is in compliance with the terms and 
bnditians of the c o n t r a c t ,  both technically and for campleteness, f?r 
-her  t h a n  t h e  ccmdltiuns detailed above. Release af t h e  data contained 
-I t h i s  hardcopy data package and i n  the computer-readable data submitted 

“ ‘ 1  floppy diskette has been authorized by t h e  Laboratory Manager or the 
n e e ,  as verified by the 
’1c G-’ c 

\ ’- 

T i t l e  : 3 tn qv\, fly \I u b 7  h te r o\-\ 6 - G  ZL 
2 

COVER PAGE - IP 



U.5. EPA 

-7 I I concentration M CAS No. A E i l y t E  

7439-92-1 Lead 

Q 
* 1 3 .4  

I 

I 

Clarity Biiore; 
Clarity After: 



C o n c e n t r a t b n  ‘crnits (ug/L or ng/kg dry weight): MC/KG 

f I 
CAS No. Analyts 

Lead 7434-92-1 31.0 

-I I- 

C l a r i t y  Before; 
Clarity A f t e r :  

Texture : 
Artifacts:  

comments : 
CAU143PB-V02 ~~ 

FORM I - IN 



U . S .  EPA 

- 1  
I N D R G M I C  ANALYSES DATA SEIET 

CAS No. 

7439-92-1 

Q 
I 

3 md Lead * * 
.. . 

I 

I "- 

Clarity Before; 
Clarity A f t e r :  

Taxtura: 
Artifacts: 

CAUl43PB-VO3 _ _  

FORM I - IN - 



Concentration U n i t s  (ug,lL or mgikg dry weight): PIG,++’KG 

CAS Na- 1 Analyte 

c 

.- - I -  

- - .- 

Concentrat ion 



u.5. EPA 

1 EP-4 SAKPLE KO, 
INORGANIC ANALYSES DATA SHEET 

I 

Concentration Uni t s  (ug\L or mg/kg dry weight); M G i X C  

ion  CAS No. Analyta 

Jkaa 7 4  39-92-1 292 

.- 

.. - . 

C l a r i t y  Befare: 
Clarity After: 

Texture: 
Artifacts: 

mu14 3PB-VV05 



1 
INQRGANIC ANALYSES DATA SEEET 

V06 I 

Concentration Units (ug/L or mg,/kg 5ry weight): M C / X  

Texture: 
Artifacts : 

C A l l l 4  3 PB-VD 6 



Concen t ra t ion  U n i t s  (ug/L or mgikq dry weight): MG/KG 

CAS No, 

9439-92-1 

Clarity Before: 
clarity A f t e r :  . , 

Texture : 
Artifacts: 

CAUlQ3PB-VOBb 

FORM I - IN 



APPENDIX C 

CAU 143 GLOBAL POSITIONING SYSTEM 
COORDLNATES FOR GEOPHYSICS MARKIINGS 
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APPENDIX D 

CAU 143 RADIATION SURVEY R..EPORTS 
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CAU Use Restriction Infomation 

C'AU Kumber.Dcscnptim: CAU 143: Area 25 Contaminated Waste Dumm 

Applicable CAS NumbersDescriptions: CAS 25-23-OPContaminated Wastc Dumu#l: and 

C'AS 25-23-03, Contaminated Waste Dnmp#2 

Co ntac 1 (Organizati odproj a t )  : DOE/KV Io d u stria 1 5 ites Pro i ect R.3: a n aFer 

Sutwycd Area (LTM coordinates; Zone 1 1 ,  NAD 27): R-MAD and E-MAD 

The site is defined by the following K4.D 27 cnwdinclres: 

R1.3 6.4884 73. - 1 I tidl 4 1 4 2 9 40743 28.2 1 +North io e 568 248 56-E as ting - R- MAD 

Rz 36.438263, -1 16.1 41 168 4074289.70-Northing 568287,67-Eastinp - R-M.4D 

R3 36.4X8096. -I 16.1 4IIfQO 4074259.47-K;rthin~ 5683693-Eastinp - R-MAD 

€24 38.487394. -1 €6.140323 407413O.OCNorthin~ 568414.57-Eastin~ - R-MAD 

R5 36.486956. -116.142033 ] 

R6 36.487772, -I  16.142550 40741 97.28-Korthinp 568082.95-East@ - R-MAD 

R7 36.487952, -1 16.141 854 407423t.38-Ktirthinp 568186.15-Esstinp - R-MAD 

R8 36.483409, -1 16.142046 4074315.65-Northinr 5631 56.94EastinZ - R-MAI? 

RY 31.438461, -1 14.141838 4074325.51-Northinu 568137.58-Eastine - R-RIAD 

K10 36.488378. -116.141555 4074310.50-!Sorthine 5h8229.97-Eastittp - R-M-4D 

R11 36.482323, -1 1.6.1 84132 4Q73235.34-NorIhinp 561 923.Il2-Eastin~ - E-MAD 

R12 36.432808. -116.133921 4073232.68-Nortbiio~ 561939.55Easting - E-M.4D 

R13 36.4.82676, -1 16.183Y 52 40732O8.24-K~rthiny 561 935.1 1 -Eastin? - E-MAD 

R14 36.432695, -116.134Il68 4073211.63-Ym-thine 561 91 7,84-Eastin~ - E.-MAD 

Survey Date: February S.ZI502 

Site Monilanng Requirements: Visust Insaectioas . 

Required Frequency (quarterly, annually?): Annually 

ITMonitoring Has Started, Indicate East Completion Datc: IWA 

Survcy Method (GPS, elc.): . GPS 

... 

E- 1 



The future use of any Imd related to this Comctive Action Unit (CAU), as 
described by the above surveyed location, is restricted f b m  any DOE or Air 
Force activity that m y  dter or modify the containment control as approved by 
the state and identified in the CAU Closure Repurt or other CAU dmumentatiun 
unless appropriate concmncc is obtained in advance. 
I 

Attachments: Survey Map: 
CAU Files (2 copies) 
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... 
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P 
P 

Universal Transvcm Mercator 
Cwrdinatc System: Zme 11 
Notrh Arncrican T)mm 1927 

K I  Z 4073235.34 niN, 561 923.02 mE 
R 12 4U73232.68 mN, 561 339.55 tnli 
R I 3  40732U8.24 rnN, 561 935.1 1 niE 
R14 4073211.63 inN, 561917.X4 mE 

.. ... 

I. E c E N n 
Contaniina k d  
Waste Lhtrtlp 
IiPSSuwey 
Location - - Chain [,ink Fence 

Barb Wire Fcncc 

___-____ Railroad Track 

i 

I ~ 

j cwn-#2 
17 CAS 25-23-03 APPROXIMATE SCAL.E: 

CORRECTIVE ACTION UNIT 143; AREA 25 CONTAMINATED WASTE DUMP #2, CAS 15-23-03 
E-MAD WASTE DUMP SITE IJSE RESTKICTION SUKVEY COORDINATES .. 

NEVADA TEST SITE, NEVADA 
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APPENDIX G 

FIELD PHOTOGRAPHS 
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CAU 143 FIELD PHOTOGRAPH LOG 

PHOTO 
KLhIBER 

1 

2 

3 

4 

5 

7 

x 
9 

10 

12 

I 3  

14 

... 

s discnvercd in thc Wcst Trench Berm area during 

. . . ._ . . . . 

01/1Oi2002 

01 i 1 Oi2002 , Subhasin 4 placement of rip rap mck material. 

01 :10/2002 

01:24,’2002 

I 2i0512001 

12109200’1 

01i24/2002 

Subbasin 4 placement of sand over gmtextile malenal. 

Rip rap mck placement in erosion c h m c l  area. 

Completion of erosion protection for Subbasin 4 

Strontium-90 (Sr-90) impacted soil excavation area 

Container storage area for Sr-90 impacted mil 

Completion of erosion protection for Subbasin 5 

G- 1 
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APPENDIX H 

NEVADA DIVISION OF ENVIRONMENTAL 
PROTECTION COMMENT RESOLUTION FORM 

.. . 
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NEVADA ENVIRONMENTAL RESTORATION PROJECT 
DOCUMENT REVIEW SHEET 

1, Document TitlejNurnber Upsure Report for CALI 143 2. Document Date March 2002 , 

3. Revision Number 0 4. Originator~Organtzati~,TI Tobiason, Dan, BN 

5 .  Responsible DCIEiNV ERP Project Mgr. Janet Amenzeller-Winq 6 .  Date Comments Due 

7. Review Cribria FFACO 

8. Reviawar~~~anizat~oniPh~,na No, , 9. Reuiawar's Signature 

10, 17. 12. 13. 14. 
Comment Response Accept Comment Typea Comment 

Number) 

L .  
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DI$TRTBUTION LIST 

"Provide c ~ p y  of initial distnbtiriun of Revision 0;  remainder of list gets Revision I) i fappmwd 
without cliaogcs. The entire list receives Revision 1, if iwd, 

Ncvada Deaartrnent of Environmental Protection 

Donald Elk 
Burcnu of Federal Facilities 
Division wf Environmental Prorectim 
1771 E. Flarniny3, Suite 121-A 
Las Veps ,  hT 831 19-0831 

Pad  Liebendorfix 
Bureau of Fcderal Facilities 
Division of Environmental Prmecction 
333 W. Nye Lane, R m m  138 
Carson City, hrV X97Ob-OX66 

Janet Appanzcller-Wing 
En Y imnmental Restoritti on Di vi si wn 
U.S. Departmcnt orEnergy 
Kaational Nuclea Security Administration 
hevada Operalions Office 
P.0.  Box 985 I8 M/S 505 
Lns Vega, W 89193-35 I8 

Sean Kosinski 
Environmental Restoration Division 
US. Dqxmtment of Energy 
N ~ u  i un id Nuclear S ecurit y Administration 
Nevada Operations Office 
P.O. Box 985.18 M/S 505 
L a  Vega, hTr 89193-8518 

Sabrina LawTence 
Environmental Restoration D j Y ision 
US. Department of Energy 
National Nuclear Secunty Administratirsn 
Nevada Operations Office 
P.O. BOX 93518 h43 505 
La5 Vcgas, NV 39193-8513 

1 (Controlled)* 

. .  



US. Department OfEnerpli [continued) 

Public Rcnding Facility 
US. Departmenr of Encrgy 
NatiDnnI Nuclear Security Administration 
Kevada Operations Office 
P.O. Box 98521 M!S NLVO40 
L a  VcgxS, NV 83193-X521 

US. Dcpzutment of Energy 
National Nuclear Sccuri~y Administration 
hwada Opmtims Office 
Technical Tnformation Resource Center 
P.O. Box 9x521 M 6  505 
La Vega~, NV 39183-8521 

UdS, Depanment of Energy 
Office of Scientific and Technical Information 
175 Oak Ridge Turnpike 
P.O. Box 62 
Oak Ridge, TN 3783 ]-OM2 

Bccbtel Nevada 

Correspondence Control 
Bcchtel Nevada 
P.O. Box 98522 M/S biu'LV008 
Las Vegas, IVY 891 93-852 1 

Environmental Management Library 
Bmhtcl Nevada 
P.O. Box 98521 MiS NLVOSO 
Las Vegas, NY 89193-3521 

Ann Heidcma 
Bechtel Nevada 
P.O. Box 9#521 M I S  NLV022 
Las Vegas, K V  89193-8521 

Steve: Nacht 
B e c k 1  Nevada 

Las Vegas, NV 39 1934352 I 
P.O. BOX 98521 LM/'S KTS306 

1 (Electronic Copy) 



DISTRI3UTION LIST (Continued) 

Gicm Richarbson 
Bcchttl h’evada. 
P.O. Box 9852 1 M/S NTS306 
Las Vegas, hTr 39193-8521 

Dan Tobiason 
Bechtel Nevada 
P.O. Box 98521 M!S NTS30B 
Las V e g a y  NV 89193-8521 

IT Cornoration 

Lynn Kidrnm 
IT  Corporation 
P.O. Box 93838 M& NTS439 
Las Vegas, NV 39193-3521 

TT FFACO Support Office 
IT Corporation 
P O  Box 93338 MA? NTS439 
L . a  V C ~ S ~  W 89193-8521 

Statr of Nevada 

. .. Manager, h’orthern Nevada 
FFACO Public Reading Facility 
Nevada State Library and Archives Federal Publications 

_. 100 North Stmart Street 
Carson City, 89701 -4285 

1 (U ncontro 11 cd) 

1 (Uncontrolled)* 
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