
MODIFICATION REQUEST (m) 
Page 1 of -1- 

ma 

322 

POO 

- 
8 Item - 

na 

38 

(Reason for MI 

1 

2 

- 
12 Jushl 

Add as an appendix B the attached document OU 1 Sod Vapor Survey Work Plan (IHSS 119 1) Subsurface Intenm Measuredlntenm 
Rernedml Achon 903 Pad, Mound and East Trenches Areas December 1993 

Add the followmg text as a new section on page 3 22 

3 8 MODIFICATION OPERABLE UNIT 1, IHSS 119 1 

TIUS work plan was modified to d u d e  a soil gas survey of  a pomon of IHSS 119 1 in Operable Unrt 1 The demled information and the 
work plan modificatton for th~s work is provided in Appendx B and mcludes figures to show the specific sampling locations The results 
will be presented in the final project report 

An increase in scope of  the original plan of acbvltles necessitates the field samplmg plan for MSS 119 1 to be added to the exlstlng OU 2 Soil Vapor Survey work 

Plan 

If modficanon u for i new praedurc or a nvwion ht concumng dlociplvlw UI Block 13 and enter WA in Blocks 14 and 15 If modtfiuaon IS for any typ@ of cluqc ma cancclhnon organilauor are liwd in Block 13 
thcn Concurmr pnnu and signs UI Block 14 and dptw m Block 15 

93100021 001 
ADMIN RECORD 

BY NA 
DATE NA 



ROCKY FLATS PLANT Manual No 21000-WP-OU 02 08 
Soil Vapor Survey Work Plan Section No Table of Contents,RS 

Mound, and East Trenches Areas Effective Date 04120194 
ou 2 Organization Environmental Management 

Subsurface IMIIRA Action 903 Pad, Page 1 of 1 

TABLE OF CONTENTS 
EG&G ROCKY FLATS PLANT 

SOIL VAPOR SURVEY WORK PLAN 
SUBSURFACE INTERIM MEASURESIINTERIM REMEDIAL ACTION 903 PAD, MOUND, 

AND EAST TRENCHES AREAS 
OPERABLE UNIT NO 2 

Section 
r!h 

Rev 
M!L 

Effective 
Qau 

Detailed Table of Contents 0 09/28/93 

1 0  Introduction 0 09/28/93 

2 0  Site Description 0 09/28/93 

3 0  Soil Vapor Survey Program 0 09/28/93 

DCN 93 01 
*94-DMR-ERM-0030 Text Addition 

OU2 Soil Vapor Survey Implementation Update 0 
0 

1 111 6/93 
04/20/94 

4 0  Data Reporting and Analysis 0 09/28/93 

5 0  References 0 

0 

09/28/93 

LT List of Tables 09/28/93 

LF List of Figures 0 0912 8/93 

APPA Appendix A Quality Assurance Addendum 0 09/28/93 

APPB Appendix B OU1 Soil Vapor Survey Work Plan 
(IHSS 119 1) 0 04/20/94 

*94-DMR-ERM-0030 Addition of Appendix B 

AC List of Acronyms 0 09/28/93 

~ocL I ~ENT  CLASSIFICATION REVIEW WAIVER 
PER R 6 HOf f MAN, CMlFlCATlON OFFICE 

JUNE 11,1991 I 



I 8 
8 

Section 

1 

2 

3 

TABLE OF CONTENTS 
- Title 

INTRODUCTION 

1 1  Background 
1 2  Purpose 
1 3  Scope 
1 4 Project Schedule 
1 5 Work Plan Organization 

SITE DESCRIPTION 

2 1 
2 2 
2 3 
2 4 
2 5 

903 Pad Area (IHSS No 11 2) 
Alternate 903 Pad Area Site (IHSS No 109) 
Mound Area (IHSS No 113) 
East Trenches Area (IHSS No 110) 
Alternate East Trenches Area Site (IHSS No 111 1) 

SOIL VAPOR SURVEY PROGRAM 

3 1  
3 2  
3 3  

3 4  

3 5  

3 6  
3 7  
ad 

Approach 
Data Quality Objectives 
Sampling Grids 
3 3 1 
3 3 2 
3 3 3 Mound Area 
3 3 4 
3 3 5 
Equipment 
3 4 1 Sampling Equipment 
3 4 2 
Procedures 
3 5 1 
3 5 2 
3 5 3 Documentation 

903 Pad (IHSS No 112) 
903 Pad Area (IHSS No 109) 

East Trenches Area (IHSS No 110) 
East Trenches Area (IHSS No 11 1 1) 

Mobile Laboratory Equipment 

Pre-Field Sampling Tasks 
Field Sampling Procedures 

3 5 3 1 Contents of Field Log Notebook 
3 5 3 2 Contents of Laboratory Log Notebook 
Project QC Procedures 3 5 4 

Decontamination 
Management of Investigation-Derived Wastes 
M ~ ~ ~ - O ~ r a t r l ~ U n l t l , l W S S r f 9 r  4 -  

DATA REPORTING AND ANALYSIS 

4 1 
4 2 Data Reporting Requirements 

Data Evaluation in the Field 

REFERENCES 

Paqe 

1-1 

1-1 
1 -4 
1-5 
1-5 
1-7 

2-1 

2-1 
2-2 
2-3 
2-4 
2 -4 

3-1 

3-1 
3-1 
3-3 

3-1 1 
3-1 1 
3-1 2 
3-1 2 
3-1 2 
3-1 2 
3-1 3 
3-1 3 
3-1 4 
3-1 4 
3-14 
3-1 5 
3-1 5 
3-1 7 
3-1 7 
3-2 1 
3-2 1 
3-22 

4 1  

4-1 
4-1 

5 1  

Final 



TABLE OF CONTENTS(continued) 

LIST OF TABLES 

Table 

1-1 
3-1 

- 

Finure 

1-1 

1-2 

3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

8 3-7 
a 
I 

Title - 
Proposed Schedule, Soil Vapor Survey, Subsurface IWIRA 
Soil Vapor Survey Program Data Quality Objectives 

LIST OF FIGURES 

- Title 

Site Map of Remedial Investigation Areas and Individual 
Hazardous Substance Sites, Operable Untt No 2 

Soil Vapor Survey Sites, Operable Unit No 2 

Observational Streamlined Approach Guidance for SVS Program 

Soil Vapor Survey Sampling Locations, 903 Pad, IHSS No 112 

Soil Vapor Survey Sampling Locations, 903 Pad, IHSS No 109 

Soil Vapor Survey Sampling Locations, Mound Area, IHSS No 11 3 

Soil Vapor Survey Sampling Locations, East Trenches Area, IHSS No 110 

Soil Vapor Survey Sampling Locations, East Trenches Area, IHSS No 11 1 1 

Soil Vapor Sampling Probe Design 

8 APPENDIX A - QUALITY ASSURANCE ADDENDUM 

AppGNMx.B *I WQRK €%AH UlWfptrrA”tpIDN* W f 

I 

“W 
I 
I 1‘ 

k 

Paae 

1-6 
3-4 

Pane 

1-3 

1-3 

3-2 

3-6 

3-7 

3-8 

3-9 

3-1 0 

3-1 6 

Final 
January 1993 

Page I L L  



Paues 

II 
111 

3-22 
B-1 through 8-4 

LIST OF EFFECTIVE PAGES 

Effective Date 

4-20-94 ay 
4-do-94 A 4  

4 - a - w  & 
4-ab-* p..c 

Final 
January 1993 

Page 111 



-- .-.... I ..., r.,, 
000865067 

SOIL VAPOR SURVEY WORK PLAN 

SUBSURFACE INTERIM MEASURES/ 
INTERIM REMEDIAL ACTION 

903 PAD, MOUND, AND 
EAST TRENCHES AREAS 

OPERABLE UNIT NO. 2 

U.S Department of Energy 
Rocky Flats Plant 
Golden, Colorado 

12 January 1993 

Document No 21000-WP-OU02 M- -_ 
FINAL 

EG&G Rocky Flats, Inc 
Rocky Flats Plant 

Golden, Colorado 80401 
, 

- -  
DOCUMENT CLASSIFICATION RMEw WAIVER I 
F'-? -crqe4 N, CLASSIFICATION Off ICE 

1 e - 1  

DOCUMENT CUSSlflcAnoN REVIEW WAIVER 
PER R 6 H O F F W  ClASfflCAliON OFFICE 

JUNE 11,1991 
I 

I 

# I * - 



SOIL VAPOR SURVEY WORK PLAN, SUBSURFACE lM/lRA OU-2 

EG&G ROCKY FLATS PLANT Manual 21 000 - wp-ou 02 of, 
Revision No 0 (1/12/93) 
Page Table of Contents insert 
Effective Date 
Organization ER Env S a  & Engineering 

APPROVED BY 

Associate General Manager Date 
Environmental Restoration 

APPROVED BY 

(3Y-ot-S3 
Group/Project Manager Date 
Environmental Restoration 

CONCURRENCE BY 

a 9 - 7 -  73 
ER Quality Askbrance Program Manager Date 



C 
CFR 
DNAPL 
DQO 
ECD 
EPA 
WAC0 
GC/MS 
HASP 
IAG 
IHSS 
IM/IRA 
mg/P 
m4 
NOSH 
OSHA 
ou2 
PCE 
PID 
PPbV 
PPmv 
QAPP 
QC 
RF 
RFP 
RI 
RPD 
SOP 
svs 
SVE 
TCE 
voc 

TABLE OF CONTENTS 

LIST OF ACRONYMS 

Celsius 
Code of Federal Regulabons 
dense nonaqueous phase hquid 

electron capture detector 
Envmnmental Pmtecbon Agency 
Federal Faclllty Agreement and Consent Order 
gas chmmatograph/mass spectroscope 
health and safety plan 
Inter- Agency Agreement 
mdwidual hazardous substance site 
Intern Measures/lntenm Rem- Amon 
mlUlgrams per hter 
mlllrhter 
Nabonal Inmtute for Occupabod Safety and Health 
Occupabonal Safety and Health Adrmtllstrabon 
OpembleUnrtNo 2 
tetrachloroethylene 
photoiomzabon detector 
part per bdhon (volume basis) 
part per &on (volume basis) 
Quahty Assurance Project Plan 
quahty control 
response factor 
Rocky Flats Plant 
r e m d  mvestrgaoon 
xclabve percent Merence 

sod vapor survey 
sod vapor extramon 
tnchlomth y lene 
volaae orgmc compounds 

data qudlty ObJectrVes 

standard operatlng p d u r e s  

mAL. 



SECTION 1 

INTRODUCTION 

1.1 BACKGROUND 

The fmal Subsurface Intern Measures/Intenm Remedud Amon (IM/IRA) Plan/Envmnmental 

Assessment (EG&G, 1992) addresses removal of residual free-phase volatde orgmc compound 

(VOC) contammbon suspected m the subsurface withrn an area idenMed as Operable Umt 

No 2 (OU2) (Figure 1-1) of the Rocky Flats Plant (RFP) The term "residual" free-phase refers 

to the non-aqueous phase contamnabon remamug m the sod matnx (by apllary force) 

subsequent to the passage of dense non-aqueous-phase hquid (DNAPL) through the subsurface 

The terms "source area" and "source mated" are also used to refer to the source for &ssolved 

contarmnant ground-water plumes present at OU2 The pmposed freephase VOC-removal 

achons mvolve pdot testmg sod vapor extramon (SVE) technology at three Merent 

hydrogeologx settmgs at OU2 The t h m  umque hydmgeolopc settags selected for pdot testmg 

are located withm the 903 Pad, Mound and East Trenches Areas, respectively 

As discussed m the Subsurface IM/IRA Plan, the precise locabons for SVE pdot testmg wdl be 
determmed from the Phase II Remedd  Invesbgahon (RI) data and results of sod vapor surveys 

(SVS) to be conducted pursuant to thls Work Plan Based on all  OU2 RI data avadable to date, 

Individual Hazardous Substance Site (IHSS) Nos 110, 112, and 113 (Figure 1-2) are currently 

bemg retamed as the three pnmary sites for SVE pdot testmg SVS data wdl thus be collected 

at these three pnmary MSSs m order to optmlze the lmbons for the vapor extrachon wells 

Per U S  Envlronmental Pmtemon Agency @PA) Observahonal/Stmmhed Approach 

methodology, however, h s  Work Plan also describes SVSs that may be performed at two 
contmgency sites at OU2 (IHSSs Nos 109 and 111 1) The contmgency sites are retamed 111 

the event that sod gas VOC concentrabons at one or more of the pnmary sites are not 

sufficiently hgh enough to mhcate the feasibhty of SVE pdot testmg 

It should be noted that the final Subsurface IM/IRA Plan @G&G, 1992) and draft Mot Test I 

Plan (EG&G, 1993) mdmte that an SVE pdot test wdl be conducted at IHSS No 111 1 located 
withm the East Trenches Area Phase II RI data whlch became avadable smce the IM/IRA Plan 

mAL J m y  1993 
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was finahzed revealed the presence of over 10,OOO mg/kg of tetrachloroethylene (PCE) 111 a sod 

sample collected 3 feet below MSS No 110, located approxunately 100 feet to the west of MSS 

No 111 1 This SVS Work Plan therefore proposes to fmt mvesbgate IHSS No 110 If the 

results of the SVS further mdnte that MSS No 110 wlll provide an adequate pdot test site, 

the detaded design of the SVE pdot system wlll be modified to reflect thls change 

1.2 PURPOSE 

The purpose of the SVS presented m thls Work Plan is to provide "screenmg level" mfomahon 

that may be used to approxmate the IocaQons of VOC source areas at each of the three test 

sites, rf present, and to guide the placement of the pdot umt vapor extracbon wells It is 

mpomnt to emphasize that the proposed SVS program is not a site charactemahon effort that 

is mtended to defme the areal and vertical extent of VOCs m the Merent MSSs 

The SVS Program descnbed 111 thls Work Plan mvolves colle&on and analysis of shallow sod 

gas from 3 to 5 feet below the ground surface Sample depth may be lrrmted by the presence 

of cobbles 111 the subsurface and cannot be exactly specified at each locabon Sod gas samples 

wI.U be analyzed 111 a mobde laboratory umt with a gas chromatograph (GC) The analytical 

results wlll be used to map the concentmuon of VOCs m the sod gas, and to assist m the 

idenMicabon of source areas 

The SVS is an effectwe way to map subsurface VOCs VOCs that are adsorbed to sods, or are 

present as residual free-phase, wlll a s e  mto sod gas VOCs will also pmhon out of ground 

water at a rate pmport~onal to thew Henry's Law constant Once m the vapor phase, the VOCs 
dffise verhdly  and honzontally through the sod to the ground surface where they dissipate 

mto the atmosphere Typically, a concentration gra&ent develops between the source area and 

the ground surface Thus, Ielatwely hgh sod gas VOC levels at or near the ground surface may 

be m&catwe of a local s o u r n  area 

mAL 



1.3 SCOPE 

The SVS program mcludes three pnmary tasks, each of whch are descnbed m detad m 
Sectlons 3 and 4 of ths Work Plan 

0 

0 

0 

IdenMicabon of field samplmg locabons (1 e , samphg gnds) 

Sod vapor samphg and analysis 

Evaluatlon of analyt.mil results and nqortmg 

Thts Work Plan descnbes both essentd and non-essentd components of an SVS Work 

requmments mclude meetmg Data Quallty ObjeCtlVeS @QOs) and are so specfied M Sectwn 3 

of thu Work Plan Non-essentd components may mclude equqment type and sample collectlon 

procedures Many merent methods and types of equipment are currently employed by SVS 
subcontractors and may be subsututed for those descnbed m the Work Plan as long as they 

achleve the DQOs The Work Plan has been prepared m thts manner to pemut compehtlve 

biddmg between subcontractors who use Merent SVS techmques with eqruvalent perfomance 

A standard pratmg procedure (SOP) wdl be prepared by EG&G based on actual methodologes 

proposed by the selected SVS subcontractor 

1.4 PROJEC T SCHEDm 

A proposed schedule for the planntng and unplementaaon of the SVS at O W  1s presented rn 
Table 1 - 1 Table 1-1 presents speclfic complebon dates for project achvibes leadmg up to the 

commencement of the SVS Due to the u n c e m t y  assocmted with the actual length of tune that 

wdl be requuled to complete the SVS, estunated tune durations are luted m lieu of specific 

compleQon dates for actnmes conducted subsequent to "Begm SVS " 

FINAL. 



Table 1-1 

Proposed Schedule - Soil Vapor Survey 
Subsurface WIRA 
Operable Unit No. 2 

Submit Draft SVS Work Plan to 
EPNCDH 

29 October 1992 

EPNCDH Comments on Draft SVS Work 
Plan 

26 November 1992 

Submit F d  SVS Work Plan to 
EPNCDH 

J3ep svs 

12 January 1993 

19 February 1993 

Submit Frnal SVS Report to EPNCDH 22 weeks after SVS is completed 
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1.5 WORK PLAN ORGANIZATION 

Sechon 2 of thu Work Plan describes each of the locabons to be surveyed and the cntem and 

rahonale for the site samphg gnd designs Sechon 3 presents the SVS Program approach 

mcludmg DQOs, field samphg procedures, and analyt~cal methods. Secbon 4 presents the 

methods to be used to evaluate and report the data collected dumg unplementabon of the SVS 

Program Appendm A presents the Quahty Assurance procedures that wdl be followed dufmg 

conduct of the SVS Program 

FINAL 



SECTION 2 

SITE DESCRIPTION 

OU2 is defmed m the Federal Fachty Agreement and Consent Order (FFACO), otherwise 

known as the Inter-Agency Agreement WG]) @OE,1991) as an area compnsed of 20 MSSs 
that are known III aggregate as the 903 Pad, Mound, and East Tmches Areas These Areas are 

located east-southeast of the RFP (Figures 1-1 and 1-2), and he withm either the Woman Creek 

or South Walnut Creek dramage basms 

Selectron of the proposed SVS test sites was based on hstoncal waste d~sposal mfonnahon and 

test site con&bons extrapolated from quantrtatrve chemical and hydmgeologx data collected near 
the proposed test sites These data suggest the presence of source ma ted  assocrated with the 

dissolved contammnt ground-water plumes 

The pnmary sites for the SVS Program are the 903 Pad (IHSS No 112), Mound Area (IHSS 

No 113), and East Trenches Area (IHSS No 110) If the SVS data for these sites do not meet 

the s e l aon  cntena for a vapor extrachon prlot test, the followmg alternate sites will be 
mvesbgated M S S  Nos 109 and 11 1 1 The SVSs wdl be conducted on the three pnmary sites 

n t d l y  and the results compared with success cntena outlrned m S a o n  3 If one or more of 

the sites fad to meet the success cntena, the alternate site(s) wdl be surveyed. 

Descnpbons of all MSSs selected for the SVS are presented m the followmg Sections The 
descnptions mclude discussions of past and present use, hydmgeology, and contammant type and 

distnbutron 

2.1 903 PAD AREA mss N O . l l 2 )  

IHSS No 112, the fomer drum storage area at the 903 Pad, expenend a reported release of 

approxmately 5,000 gallons of fluid mcludmg hydrocarbon orls, carbon tetmchlonde, hydraulic 

orls, vacuum pump o h ,  tnchlomethylene (TCE) and PCE (Rockwell, 1987) Carbon 

tetrachlonde has been detected m ground water downgradent of the 903 Pad (EG&G, 1992) 

PINAL J r u y  lW3 
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The suspected locabons of fluids released at the 903 Pad were detennmed by review of a e d  

photographs whch reveal former drum storage locabons and areas of s t a~~ed  sods 

Secbon 4 3 1 2 of the Subsurface lM/IlU Plan presents an ideahexi conceptual hydmgeologc 

and contammant hstnbubon model for IHSS No 112, based on results of Phase I and II RI 
data The data mdmte that alluvra) sand and gravel may extend to appmmately 18 feet below 

ground surface (bgs) m the vicmty of the 903 Pad Area, and that the alluvium may contam 

unconfined ground water perched on bedrock with a saturated thxkness of appromately 4 feet 

Thls tbckness may vary seasonally The alluvium overhes claystone bedrock that may contam 

isolated or mtemnnected fractures @G&G, 1990) 

It is expected that carbon tetmhlonde compnses the majonty of the released contammatm at 

IHSS No 112 with lesser amounts of TCE and PCE The conceptual model mhcates that these 

DNAPU may have mgrated through the vadose zone and the saturated alluvium, c o m g  to rest 

m structural depressions on the underlymg claystone bedrock surface The DNAPL may have 

also lnfrltrated bedrock fractures 

2.2 ALTERNATE 903 PAD AREA SITE (IHSS No. 109) 

The alternate SVS site for the 903 Pad Area is IHSS No 109, a burial trench located 

apprownately 300 feet south of the 903 Pad It is beheved that MSS No 109 (Trench T-2) was 

used from apprownately 1969 to 1971 for the cllsposal of nonra&oamve hquid wastes After 

radiation scmmg,  solvents whch were found to be nomdmactwe were dqosed m the trench 

The solvents were &sposed m small quanmes and may have mcluded PCE, TCE, carbon 

tetrachlonde, piunt thmer and small quantmes of construmon related chemicals 
I 

Bonng 7391, located approxmately 60 feet south of Trench T-2, was advanced as part of the 

Phase II RI The log of bomg 7391 md~cates that the geology cons& of unsaturated, clayey 

and sandy gravel over claystone bedrock whrch was encountered at 8 1 feet bgs Phase II RI 
analyt~cal data are cumntly not avadable, however, a review of sod chermstry data presented 

~tl the Phase I RI (Rockwell, 1987) revealed the presence of 16 mgkg of TCE m sods dvectly 
adjacent to Trench T-2 In addmon, a TCE imncentrabon contour map presented 111 the 

FlNAL 



Subsurface IM/IRA Plan (EG&G, 1992) shows a dmolved TCE ground-water plume apparently 

ongmatmg m the area around this trench The presence of sod and ground-water contarmnataon 

m ths area coupled with a hstory of solvent dlsposal that suggests that Trench T-2 may be a 

source area for TCE contammahon m thrs sectaon of the 903 Pad Area 

2.3 MOUND AREA (IIISS No. ll3) 

IHSS No 113 was used to store an estunated 1,405 drums contamng pnmanly depleted 

u m u m -  and berylbum-contammated lathe coolant (a mture of hydrauhc od and carbon 

tetrachlonde) Gmund-water samples collected 

downgradlent of the Mound Area contamed PCE, suggestmg that leakage from these drums may 

have occurred Sod contamnabon at the Mound Area (IHSS No 113) is expected to be lunited 

to PCE and carbon tetrachlonde 

Some drums were reported to contam PCE 

Results fmm dnllmg of exploratory boreholes and gmund-water momtomg near the test site 
were used to construct a conceptual model of the site hydmgeology and contarmnant type and 

distnbubon Th~s model is presented m Sechon 4 4 1 2 of the Subsurface IM/IRA Plan (EG&G, 

1992) Th~s model mdmtes that sand and gravel alluvium extends to approxunately 10 feet bgs 

and overhes claystone bedrock that may contam isolated or m t e ~ ~ ~ ~ e ~ t e d  fractures The 

alluvium is expected to be dry but may contam a small amount of seasonal ground water perched 

on the underlymg claystone bedrock Results of ground-water quahty analyses of wells adjacent 

to MSS No 113 mdicate that PCE compnses the majonty of the VOC contaminahon m th~s 

a m  with lesser amounts of carbon tetrachlonde present The conceptual model assumes that 

free-phase PCE released at IHSS No 113 infiltrated the alluvium and may have formed pools 
on the claystone bedrock The alluvium may also contam residual DNAPL 

An alternate SVS site withu~ the Mound Area has not been identrfied for mclusion m thls Work 

Plan 
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2.4 &UTTRENCHESAREA (IHSSNo. 1 10) 

The East Trenches Area conslsts of m e  b u d  trenches and two spray mgabon areas The 

trenches were used from 1954 to 1968 for Qsposal of depleted u m u m ,  flattened, depleted 

u m u m -  and plutomum-contammated drums, and satlltary sewage sludge The wastes have not 

been Qsturbed smce therr b u d  IHSS No 110 (Trench T-3) was used pmatrly for the 

Qsposal of sarutary wastewater treatment plant sludge The sludge &sposed m the trench 

consisted of concentrated orgatllc matter typically found m mtary wastewater treatment plant 

sludge U m u m  contammabon may also be present as a result of contarmnated, flattened drums 
that may have been &sposed m the trench Disposal operabons at Txench T-3 were conducted 

dumg the penod of July 2, 1955 through August 14, 1968 

The log of a shallow borehole (2791) advanced as part of the Phase II RI and located 50 feet 

north of the east end of the trench was exammed The geology consists of 12 9 feet of 

unsaturated, sandy gravel alluvium over a sandy/clayey sdtstone bedrock The log of bedrock 
well No 12191 located 15 feet south of the east side of the tmch m&cates 15 feet of 
unsaturated, sandy gravel alluvium over sdty sandstone to 27 5 feet bgs where ground water is 
fmt encountered A layer of sandstone is encountered between 27 5 feet and 35 feet underlam 

by clayey sandstone The total depth of the well IS 37 feet 

Prehmary chemical data on sod samples collected as part of the Phase II RI reveal the 

presence of several chlonnated solvents A sod sample collected at 3 feet below ground surface 

dumg the advancement of a boring (No 10191) through the west end of Trench T-3, contamed 

PCE at 13,000 mg/kg and lesser amounts of TCE, carbon tetrachloride and chloroform 
Contammant concentrauons were found to decrease with depth m this bomg The hgh 

concentrabon of PCE m the sod suggests the presence of DNAPL 

2.5 U m Q  1 

The alternate SVS site for the East Trenches Area is IHSS No 11 1 1, a bunal trench located 

apprownateIy 100 feet east of MSS No 110 IHSS No 111 1 is also known as Trench T-4 

FINAL Jmurry 1993 
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One exploratory bomg (bonng 10291) was advand through T-4 as part of the Phase 11 FU 
approxunately 25 feet east of the western end of the trench The geologic log of thls bonng 

descnbes sandy gravel alluvium to a depth of 18 feet The alluvium is underlain by sdty 

sandstone to a depth of 34 feet whch is underb  by mterbedded sandstone, sdty sandstone, 

sandy slltstone and an occasional layer of claystone (mterbeds are on the order of 5 feet m 
thckness) Thls mterfxdded mterval is pnmanly sandstone and extends from 34 feet to at least 

60 feet, whch is the total depth of borehole 10291 Utholoees beyond the total depth of 
borehole 10291 were extrapolated from a deeper bonng (No B217589) Wed m 1989 

approxunately 50 feet southeast of borehole 10291 The log of thls bonng descnbes the mtemal 

between 60 and I60 feet as prunanly claystone Based on the log of bnng 10291 and hstoncal 

ground-water level data from momtomg well 3687 (located just north of T-4), unconfined 

ground water is zxpected to be encountered at approxunately 35 feet below ground surface m 
the sandstone An id- conceptual geologc model based on the logs of bonngs 10291, 

B217589, and others is presented m Secbon 4 5 1 2  of the Subsurface MIRA Plan 

(EG&G, 1992) 

TCE is expected to be the pnmary contammant at ths site Although sod samples collected 

dunng the advancement of bonng 10291 contaureed relabvely low concentrabons of TCE, hgher 

levels of contammabon may be present m other pomons of the trench A sample of water 

collected m May 1988 from momtonng well 3687 located approxunately 40 feet north of the 

trench contaured 221 8 mdhgrams per Mer (mglt), whch represents approxunately 20 percent 

of the TCE solub&ty h i t  The hgh 

concentrabon of TCE withm 40 feet of MSS No 11 1 1 suggests the presence of residual, free- 

phase TCE m geoloflc matemils underlymg ths b u d  trench The conceptual model mdicates 

that DNAPL may have migrated downward through the unsaturated alluvium and sandstone 

leavmg a zone of residual, free-phase solvent The solvent may have also migrated downward 

through the saturated zone and pooled m structural depressions on the underlymg claystone, and 
may have migrated short &stances IZI the claystone through the fractures 

"Ius well is screened m the sandstone bedrock 
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SECTION 3 

SOIL VAPOR SURVEY PROGRAM 

Thls secbon presents the techcal elements of the SVS Program These elements mclude Data 

Quallty Objectrves (DQOs), development of samphg locaUons for the three pnmary and two 

alternate SVS sites Field samphg procedures, on-site labratory analysis, and a hst of 

suggested and requued equipment axe presented, as well as dmn-on procedures and 

requmments for management of mvestrgabon denved wastes 

The SVS w d  be mplemented usmg a phased approach that IS gmphcally dustrated on 
Figure 3-1 A basehe suwey wdl be conducted at the three primary sites. If contamrnants are 

detected (2 20 ppbv) m any samples, adhtronal samples wdl be taken around that samphg 

pomt(s) to better pmpomt the source of the contamrnattoa If no contarmnaats axe detected, the 

site wdl be abandoned and a basehe survey conducted at the alternate site If at any locabon, 

the cumulatwe wncenmon of all  analytes equals or exceeds 10 ppmv, the site wdl be 
considered adequate for the vapor extmcbon pdot test If this occurs at the pmary site, the 

correspondmg altexnate site w d  not be surveyed 

The cntena for detemmmg whether a site is adequate for executmg a vapor e x m o n  pdot test 

essentially reduces to one issue, whether the SVS results suggest hgh enough contammant 

concentrations m the subsurface to justlfy the pllot test effort Thts IS a somewhat subjectwe 

determmhon, and the final decision wdl be made by the EG&G Project Manager The 

selectron of 10 ppmv as a tentatwe threshold cntena for success 1s loosely based on the success 

cntern (1 pound of total chlomated hydmarbons per day, EG&G 1993) for the SVE pllot tests 

3.2 DATA OUALlTY 0-TIvEs 

The project DQOs have been developed per EPA guidance, and mclude the followmg SIX data 

q d t y  elements 
e Data uses/users 

~ORoollyPLIIPlmt 
sal vrpa!sulwy wak Plml 
m#bwbs-J=\- Im 
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PHASE I 

903 PAD AREA, 

DECISION 
CRITERIA FOR 

PHASE II 
PHASE I1 

DECISION 
CRITERIA FOR 

PHASE 111 
PHASE 111 

C W E c l  UP TO 20% 
ADWTIONK SOIL GAS 
yL(pLEs AT I H S  
No 112 

t 
CONDUCT -WE 
96 AT MSS NO 109 

I COLLECT UP TO 20% 
AWlTlONK SDlL GA!3 
UlnPLES AT IHSS 
IN0 113 J 

C O W T  BASEUNE LEAST ONE 

NO ADSMTIONM SVS 
WORK AT YOUND 

EAST TRENCHES AREA A 
COLLECT UP TO 20% 

No 110 

C W C T  UP TO 20% 

SAYPLES AT IHSS 
No 111 1 

,u)m SOIL CAS 
CONWCT BASEUNE 
SYS AT IHSS NO 110 

- 

OBSERVATIONAL STREAMLINED APPROACH FIGURE 1 3-1 
GUIDANCE FOR SVS PROGRAM I OPERABLE UNIT NO. 2 

U,S DEPARTMENT OF ENERGY 
Rocky Flats Plant 
Golden, Colorado 
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8 Data types 

8 Data qualrty 

8 Data quanoty 

8 Samphg and analysis approach 

8 PARCC parameters (precision, accuracy, representatweness, completeness, and 
compambhty) 

The project-speclfic requmments for each of the data quahty elements hsted above are presented 

m Table 3-1 

3.3 SAMPLING GRIDS 

The first phase of the SVS Program mvolves locatmg sod vapor samphg pomts at the pnmary 

test sites (ZHSS Nos 112, 113, and 110) as speclfied by the basehe samphg gnds The 
basehe samphg gnds rnclude 30-foot samplmg mtervals and are dlustrated rn Figures 3-2 

through 3-6 A typical SVS samphg gnd mtemal is 25 to 50 feet dependmg upon site geology 

(Devitt et al , 1987, Chambers and Hemer, 1991, Joyner and Thornsen, 1991, Nielsen, 1991) 

The gnd pomts are placed m staggered rows to provide a tnangular gnd pattern, whch results 

111 umfom coverage of the target area with equally spaced samples 

In the second phase of the SVS program, samphg gnd mtervals wdl be reduced to no tighter 

than 5 feet at the zone(s) cllsplaymg the hghest concentmoons by the use of adcllhonal samphng 

pomts to further define potentd contammant source m s  The use and placement of addiuonal 

sample pomts WIU be detennmed by the EG&G Project Manager and wdl be based on the 

Phase I results Dependmg upon the source configuntoon, deeper samples may be requued (at 

the &tion of the EG&G Project Manager) at the Mound Area Thts mntmgency was 

developed because surface sod at the Mound Area IHSS No 113 has been cbturbed and/or 

removed, however, there is evidence of a release due to hgh concentrabons of cllssolved 
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Table 3-1 

Soil Vapor Survey Program 
Data Quality objectives 

1. DATA USESUSERS: 

Sod gas nunpbs wdl be analyzed m an on-site mobde laboratory to provide quahtatwe 
data on VOCs m the unsaturated zone at each of five locabons withm OU2 Data wrll 
be used by the EG&G Pmject Manager to locate hstoncal contammint release pomts 
These data wrll be used to locate the pdot umt vapor extramon wells 

2. DATATIPES 

- Syi,temabc grab samples of sod gas along an estabhhed gnd 

3. DATAQUALITY 

Pnontlzed data uses - 
- Locabon of contarmnant release pomts 

Locabon of pdot umt vapor extramon wells 

Appropmte analyt~cal level - Level II - mobde laboratory GC - thts level of q a t y  is r e q u d  because 
this is a screerung effort Level II is cha rac t ed  by the use of portable 
analyt~cal mstruments or unmobde laboratones staboned near a site 

Analytes 
- Carbon tetrachlonde, TCE, and PCE - others contamrnants may be 

present, however, it is not necessary to quantgy them for ths effort 

Requrred detecbon h i t  
20 ppbV per analyte 

4. DATAQUANTITY 

- Baselrne samplmg gnd for pmary sites (119 sod gas samples) 
IHSS No 112 - 64 samples 
IHSS No 113 - 33 samples 
IHSS No 110 - 22 samples 
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Table 3-1 (Contmued) 

Soil Vapor Survey Program 
Data Quality Objectives 

- Baselme samphg gnd for alternate sites (36 sod gas samples), 
IHSSNo 109 - 14 samples 
IHSS No 111 1 - 22 samples 

- --one (20%) ad&bonal shallow samples at each of the pnmary and alternate 
SVS sites to expand gnd or mcrease gnd density on-site, dependmg on results 
from mtml samples 

- Up to 10 deeper samples at the Mound Area 

5. SAMPLING AND ANALYSIS APPROACH 

Shallow sod gas samples wlll be collected by msextmg sod probes to a depth of 3 to 
5 feet Each sample wdl be collected and analyzed for carbon tetrachlonde, PCE and 
TCE wihn 2 hours 

6, PARCCPARAMETERS 

Precision - Field duphcate f 20% RPD' 
- Rephcate analysis f 10% RPD 
Accuracy 
- Use of cahbrauon standards III laboratory provides accuracy f 20% RPD 
- Analysis once per day of an mdependently prepared gas standard f 30% 

RPD 
Representatweness - Adherence to samplmg procedures specfied m ths Plan 
Completeness 
- Laboratory completeness 95% 
- Field completeness 90 $6 
Comparabhty 
- Adherence to analysis procedures specified m h s  Plan Analysis 

techmques wdl not change throughout the course of the program 

' RPD - relame percent devmhon 
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US DEPARTMENT OF ENERGY SOIL VAPOR SURVEY SAMPLING LOCATIONS 
Rocky Flats Plant 903 PAD 
Golden, Colorado IHSS No. 112 
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AREAS OF PROPOSED SOIL VAPOR 0 SAMPLING POINT* - 30 FT SPACING STAGGERED 

IHSS - INDIVIDUAL HAZARDOUS SUBSTANCE SITE 

I PROPOSED SAMPLING LOCATIONS BASED ON AREAS OF SOIL STAINING 
APPARENT IN AERIAL PHOTOGRAPH 
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SCALE 1 INCH = 69 FEET 



IHSS No 112 

IHSS No 183 
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0 BORING 

X 0 
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APPROXIMATE LOCATIONS OF PROPOSED SOIL VAPOR 
SAMPLING POINTS - 30 FT SPACING 

IHSS - INOIVIOUAL HAZARDOUS SUBSTANCE SITE # 

U.S. DEPARTMENT OF ENERGY SOIL VAPOR SURVEY SAMPLING LOCATIONS fiam 
Rocky Flats Plant 903 PAD AREA I 3-3 
Golden, Colorado IHSS No 109 
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SAMPLING POINTS - 30 FT SPACING c 

IHSS - INDIVIDUAL HAZARDOUS SUBSTANCE SITE 
NOT TO SCALE 

NOTE DIMENSIONS OF IHSS NO 113 SHOWN ON THIS DIAGRAM HAM BEEN APPROXIMATED 
FROM HISTORICAL INFORMATION (DOE, 1992) 

U.S. DEPARTMENT OF ENERGY SOIL VAPOR SURVEY SAMPLING LOCATIONS f &it 

Rocky Flats Plant MOUND AREA 1-4 
Colden, Colorado IHSS No. 113 
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contammants found 111 a nearby well (No 0174) @G&G, 1992) A deeper sod gas sample 

taken near the bedrock surface, at the same elevahon as the screened mterval(l0 feet bgs) might 

detect contamtnants not present m the surface sods 

A total of 155 samphg pomts wdl be requved to obtam a 30-foot gnd spacmg for basehe 

samphg at the five sites Of these samphg pomts, 64 pomts wdl be r e q u d  at IHSS 
No 112, 33 pomts at IHSS No 113, 22 pomts at IHSS No 110, and 14 pomts at IHSS 

No 109 Adkhonal samphg pomts (up to 20% of the Phase I samplmg pomts) wdl be used 

to better charactem potentml contammant source areas, as necessary Up to 10 adhhonal deep 

samplmg pomts (appmxmately 10 feet bgs) at the Mound Area wdl be used rf shallow samples 

contam no contammants 

3.3.1 903 Pad Area UHSS No. 1121 

The 903 Pad covers an area of appmxmately 395 feet by 370 feet (Figure 3-2) Aenal 

photogmphs of the 903 Pad taken on 29 Apnl 1967, 10 Apnl1968, and 24 May 1969 (DOE, 
1992) mkcate areas of sod stamng The SVS wdl concentrate on these stamed areas 

(Figure3-2) because they are suspected to represent contarmnant release pomts A gnd 

consistmg of 64 sample pomts has been designed to cover these stau~ed areas The largest 

stamed area 111 the center of the site wdl be covered by 23 sample gnd pomts The small s m e d  

areas to the west may be covered by 7 pomts The large stamed anxi to the east wlll requm 11 

pomts with surroundmg smaller areas requmng an a d d b o d 3  pomts The remammg 20 pomts 

wdl be used to address the Southern area A gnd spacmg of 30 feet wlll be u m  uutuilly and 

may be augmented, at the -on of the EG&G Project Manager, with up to 12 additronal 

samphg pomts based on the sod gas analyt~cal results from the Phase I survey 

3.3.2 903 Pad Area (IHSS No. 109) 

IHSS No 109 is approxmately 70 feet long and 3 feet wide (Figure 3-3) Sod vapor sample 
pomts wdl be placed duectly on either side of the trench A total of 14 pomts wdl be used with 
a spacmg of 30 feet Thls gnd may be augmented, at the dvectron of the EG&G Project 

Manager, with up to 3 adhuonal samplmg pomts to further define contammated areas 

FlNAL. Jaauuy 1993 
-3 11 



3.3.3 Mound Area (IIISS No. 1131 

The Mound Site (MSS No 113) covers an area approxunately 200 by 120 feet (Figure 3-4) 

A total of 33 sample pomts wlll cover the entue area of IHSS No 113 at 30 foot spacmg The 

gnd spacmg may be augmented, at the k b o n  of the EG&G Project Manager, with up to 7 

shallow samphng pornts based upon Phase I SVS analyt~cal results In addbon, up to 10 deeper 

(10 foot depth) samphg pomts may be used to identdy contammahon at the bedrocwalluvlal 
contact at the discretion of the EG&G Project Manager 

3.3.4 East Trenches Area (IHSS No. 1 10) 

IHSS No 110 is approxunately 300 feet long and 3 feet wide (Figure 3-5) Sod vapor sample 

pomts wdl be p l a d  dtrectly on either side of the trench with a spacmg of 30 feet A total of 
22 pomts wdl be used with a spacmg of 30 feet Thls gnd may be augmented, at the k b o n  

of the EG&G Project Manager, with up to 5 addbod  samphg pomts to further defme 

contammated areas 

3.3.5 East Trenches Area (IHSS No. 111.1) 

IHSS No 11 1 1 is appromately 300 feet long and 3 feet wide (Figure 3-6) Sod vapor sample 

pomts wdl be placed dmtly on either side of the trench A total of 22 sample pomts wIII be 
used to surround the penmeter of the trench, therefore, 10 sample polnts wdl be placed down 

each side of the trench and 1 sample pomt wlll be placed at each end The gnd spacmg may 

be augmented, at the k b o n  of the EG&G Project Manager, with up to 5 addtional samphng 

pomts based upon Phase I SVS results 

3.4 EOUIPMENT 

Th~s s u b w o n  provides a hst of the basic field and analybcal equipment used to conduct the 

SVS Thls hst is mended to provide examples of the types of equipment that may be requued 
and, as such, may not be a comprehensive equipment lrst There are a number of SVS samphng 

techmques and equipment that have been developed m recent years that wdl provide equivalent 
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results The actual equipment used wLU depend on the SVS methods employed It is requwed, 
however, that the SVS methods and equipment used WLU meet the SVS Program DQOs set forth 

m Section 3 1 

Samplmr &-u loment 

Portable or truck-mounted dtrver for sod probes 
Slam bar to pnme hole (lf sod probe refusal is met) 

Dnve hps 
Teflon tubmg 
Assembly to connect Teflon tubmg to sod probe 
Teflon septa 
Vapor samphg pump 
Vacuum gauge s d  for pump operatmg range 
Flow meter 
Gas-hght glass samphg synnges 

Sod pmbe 

Samphg equipment wdl be made of matenals such as Teflon, whch wdl not compromise 

Sample S h t Y  

3.4.2 Mob' de Laboratow Ea ui Dment 

The mobde laboratory equipment speclfied is only an example of the kmd of equipment needed 

to meet the DQOs Other equipment may be subsbtuted If it can meet the DQOs 

0 Mobde laboratory van 

0 Programmable gas chromatograph (GC), with photoionmhon detectors (PID), electron 
capture detector (ECD), or other detector with comparable performance 

0 GC m e r  gases 

0 Laboratory oven, as necessary 

0 Generator with an exhaust tube to prevent exhaust gases from entemg the mob& lab 

Analytical standards 
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Mobrle laboratory equipment should be capable of attamng Level II analpcal data quahty 

Pumps, tubmg, and purge gases should be sufficiently mert to meet SVS program DQOs 

The followmg P K X ~ U E S  are an example of those often used to conduct SVS progmns Thls 
Qscussion covers both field samphg procedures and analpcal procedures There are a number 

of sod gas samphig techmques and equipment that have been developed m recent years that wdl 

provide equivalent results Procedures that wdl provide equivalent results may be subshtuted 

as long as the DQOs of the SVS are met (see Smon  3 1) Several procedures or methods 

descnbed m the followrng a o n s  are considered essentml elements of the SVS program and 

are so noted 

3.5.1 Pre-Fie Id S ~ D W  Tasks 

The portable laboratory wdl be mobhzed to the site with all necessary equipment, 

mstrumentaaon, and manpower approxlmately 48 hours pnor to the begmmng of the samphg 

program The laboratory wlll be set up, and the mstrumentahon powered up, allowed to 
stabhze, and then cahbrated pnor to sod gas samphg and analyses Dunng ths penod, the 

planned gnd locations for Phase I sod gas collecbon pomts wdl be flagged Each location wdl 

be gven a umque sample idenclfcahon number, descnbed m the logbook and mapped on the site 

map The EG&G project manager wdl mspect and approve the marked sample locaaons before 
any sod gas samples are collected 

3.5.2 Field S m ~ U n g  Procedures 

Shallow samplmg to depths of 3 to 5 feet wdl be accomphshed by dnvmg a sod probe mto the 

ground usmg a truck-mounted or portable dnver or equivalent In order to penetrate asphalt 

(present at MSS No 112) it may be necessary to first drrll a hole before dnvmg the probe 

Sample depth may be h t e d  by the presence of cobbles m the subsurface If hole refusal is 
encountered, it may be necessary to dnve a prehmary hole lnto the sod with a "slam bar", and 

then msert a sod probe rnto the hole The dmneter of the slam bar should be less than the sod 
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probe to ensure a bght seal If refusal is met usmg the "slam bar", a second and thvd attempt 

wdl be made w i t h  3 feet of the on@ locabon before movmg to the next pm-designated 

samphg locabon After the sod probe has been dnven, the probe wdl be Med a few mches 

allowmg the dnve bp to drop, and gas to enter the probe Teflon tubmg wdl be attached to the 

top of the sod pmbe A Teflon septum (or a gas samphg bulb, dependmg on the samphg 

method used) wdl be attached to the Teflon tubmg and a vacuum gauge, flow meter, and flow 

control valve wdl be mstalled downstream of the septum The vacuum pump wdl be turned on 

and used to evacuate at least 3 probe volumes of u usmg the measured flow rate to calculate 
the requlred evacuabon tune With the vacuum pump r u m g ,  a gas bght symge is mserted 

through the septum (Figure 3-7) The symge wdl be purged several tunes with sod gas after 

whch a sod gas sample wrll be collected The symge wdl then be mmoved from the septum, 

the end of the needle plugged, and the sample dehvered to the mobde laboratory for analysis 

Sample preservabodshpment and cham of custody forms wdl not be requued, smce the analysis 

wrll be done onsite with a mobrle laboratory 

The vacuum pump wdl then be turned off and the probe removed from the ground usmg a 

hydraubc puller mechamsm on the probe dnver The used probe wdl be stored separately from 
the clean probes, for later decontammbon The probe holes wdl be backfilled with a thm 

bentomte sluny to the extent pracbcal A requmment for work conducted at MSS No 112 

(903 Pad) mcludes mstabng a surface seal compabble with and equal m thckness to the exlsting 

asphalt cap 

3.5.3 Documentation 

A laboratory log notebook and a field log notebook wdl be mamaned dunng the tune that 

samphg and analyses are conducted A copy of the log notebooks wdl be provided to EG&G 

after the complebon of the project 

3.5.3.1 Contents of Field Log Notebook 

The field log notebook wlll mclude, but not be lunited to, the followmg mformahon 
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Tune (mhtary notabon) 

Sample number 

Locabon (appromated descnpbon) 

Samphg depth 

Volume purged from sample probe 

Inches of mercury on vacuum pump gauge 

Probe and adaptor identification numbers 

Obsenabons (1 e ,  ground conditions, pavmg type, sod appearance, surface 
water, odors, vegetation, etc ) 

Back-fill procedure and mateds 

Sample locabon marked on site map 

Contents of Laboratory Log Notebook 

The laboratory log notebooks wdl d u d e ,  but not be hited to, the followmg mformation 

0 Tune (mllttary notabon) 

0 Sample number 

0 Locabon (appromated descnption) 

0 Samphg depth 

0 

0 

Type of sample (blank, duphcate, etc ) 

Observations (mstrument performance, procedures to meet ahbration range, 
etc ) 

3.5.4 Proiect OC Procedures 

The followmg requuements are necessary to comply with the stated project DQOs 
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OC Reauueme UtS 

e 

e 

e 

e 

e 

A GC or gas chromatographlmass spectrometer (GCMS) for analysis of samples A 

PID, and ECD, (or detector with comparable perfonnance) wdl be requmd for each GC 

A sufficient number ( m m u m  of 20) of glass symges or other suitable samphg 

contamers for the purpose of sod gas samphg and mjecbon of sample mto an analytical 
mstrument Stamless-steel hypodermic symge needles equipped with a shut-off valve 

(for sample isolauon) shall be requlred If glass symges are utdued for samphg and 

mJecbon purposes 

A log of each samphg pornt wlll be kept and shall contam, at a m m u m ,  the 

followmg tune and date (mhtary notabon), sample locahon, sample number, samphg 

depth, purge tune before samphg, mches of mercury on vacuum pump dumg purge, 

surface condibons dumg samphg (surface covermg, stanhg water, etc ,), backfill 

procedure and matenals 

The first sample to be analyzed each day WIU be a field blank the field blank wlll be 

obfmed by collectmg a sample of ultra hgh punty (UHP) ~ L T  through each samphg 
system The field blank analysis must show a level less than one-half of the nomrnal 

detecoon b i t  for each halogenated species before samphg can begm If these levels 

cannot be acheved, all samphg symges wd be blank checked before use 

At 10 percent of the sod gas samphg locahons, a rephcate field sample wdl be collected 

and analyzed The rephcate w d  be taken at the same locabon as the ongmal sample 

(1 e , from the same probe) 

An EG&G representabve wlll have access to the on-site samphg and analysis vehicle 
to observe analfid methods and procedures 

A four-pomt cahbrabon wlll be performed on each GC at the start of each week using 

standards contammg the followmg compounds carbon tetrachloride, TCE and PCE A 
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response factor (R F ) wdl then be detennmed for each of compounds usmg a hear 

regression The correlabon coefficient for each of the compounds must be > 0 99 or the 

dbrabon must be repeated 

e An analytncal blank wlll be analyzed followmg the dady cahbrabon by mjecbon of UHP 

mtrogen in to the mstrument This blank must show levels equal to or less than the 

cntem for a field blank If necessary, the andyhcal blank is repeated untd thls level is 

achleved 

Ten percent of the sod gas samples shall be analyzed by rephcate! mjecbon The relabve 

percent dfference (RPD) for all detected analytes is calculated and documented The 

RPD of the two most concentrated species for duphcate mjecbons must be less than 20 

percent 01 a thvd m j a o n  is requved Sod gas samples whrch requve drlubon may 

requve a fourth run to check reproducibhty The results from the thvd mjechon (or 

fourth m the case of a dduted sample) determme subsequent amon as follows If the 

data from the final mjecbon results m RPDs of less than 50 percent (for the two most 

concentrated species), sample analysis may continue However, it is Impexatwe that 

assocnted data pomts from all samples analyzed smce the last rephcate (or dady QC 

check If this is the first rephcate of the day) are flagged to note thls excessive vanabhty 

If the RPIh usmg the thud mjection are greater than 50 percent for either of the two 

most concmtrated species, lmmediate combve acbon is requlred (i e , stop sample 

analysis, locate source of problem, conduct system mamtenance as needed) A mid-level 

gas standard must then be analyzed as descnbed below under "QC check sample " 

e Five percent of the field locations wrll take a field duphcate sample w i t h  2 feet of the 

on@ sample locabon 

e A GC system blank of UHP aw shall be rnjected followmg samples whch have levels 

above the caltbrated range The system blank shall be repeated untd levels fall below 

10 ppbv 
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0 A sod gas sample whch contams a cahbmted compound at a concentrabon above the 

cahbrated range shall be druted and rerun to bnng it w i t h  the dbrated range 

e A QC check sample whch shall be a standard m the middle of the dbrated range wdl 

be the last run of the day to d e t e m e  dnft on the mstrument Recovenes wdl be 
calculated for each compound and recorded on the M y  report sheet If recovenes are 

not w i t h  70 to 130 percent of the true value for a compound, then the data wdl be 

flagged for that compound 

0 On days that a mulbpomt cahbrabon is not performed, a QC check sample shall be done 

as the first run of the day Recovenes wdl be calculated and recorded as descnbed 

above If recovenes are not withm 70 to 130 percent of the true value for all but one 

dbrated compound, the multqxmt dbrabon is repeated 

0 An analysis report sheet wdl be prepared to report the followmg data at the end of each 

work day 

- 
- 
- 
- 
- 
- 

- 

- 
- RPDs for duphcate analyses 
- 

D d y  R F for each cahbmted compound 
Cornlabon coefficient for each compound 
System blank levels m ppbv 
Ambient blank levels, when requved 
Field blank levels m ppbv 
Field I D and concentrabon m ppbv of cahbrated compounds for each soil gas 
sample mn that day 
Volume mjected for each sample, d symge mjecbon is used, and tune of 

Percent recovery for each compound m the QC check sample 

UmdenMied peaks reported with nearest dbrated compound 

analysis 

e Analyses shall be performed for the followmg compounds 

- carbon tetrachlonde 
- TCE 
- PCE 
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e Subcontractor shall submit wntten results for each days analyses by 10 a m on the 

followlng worlung day 

e Detection h i t s  for on-site GC analysis are requued as follows 

COMPOUND 

carbon tetrachlonde 
TCE 
PCE 

-OD DETECTION LIMIT 

20 ppbv 
20 ppbv 
20 ppbv 

e The QNQC requvements are wntten based on synnge samplmg and on-site GC analysis 

with PID and ECD detectors Alternabve methods of samphg and analysis that are 

equivalent to the above descnbed methods may be submitted for considerabon 

3.6 N 

Equipment decontammabon wdl be conducted m accordance with Rocky Flats Plant SOP FO 03, 

General Equipment Decontammabon and FO 04, Heavy Equipment Demntammhon These 

procedures should be considered m m u m  requmments as samplmg equipment wdl be 
decontammated to the extent necessary to conform to the q a t y  control objecbves 

3.7 MANA J F W 

Investrgabon-denved wastes wdl consist of decontammahon wastes from cleamng samphng 

matenals, personal protemve equipment, and disposable samplmg equlpment It is mportant 

that dflerent types of mvesbgabon-denved wastes are kept separate Personal protechve 
equipment wdl be handled sepamtely under SOP FO 06, Handling of Personal Protectwe 

Equipment Decontammabon water and wash water should be contamenzed accordrng to SOP 

FO 07, Handling of Decontammabon Water and Wash Water Ifcuttmgs a~ generated durmg 

the SVS (th~s is not expected), they should be contamenzed and handled accordmg to SOP 
FOO8, Handhg of Drdhg Fluids and Cuttmgs The procedum to be followed for 
contamerung hquid wd sohd wastes are specrfed m SOP FO 10, Recetvmg, Labelung, and 
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Handling of Environmental Material Containers If residual samples are generated (this is not expected), 
they should be handled according to SOP FO 09, Handling of Residual Samples 

' 
' 3 3,8 

Thts Work Plan was m o d M  tot tWu@ a sal gas survey of a portian of I f f  SS t 19 1 in UU 1 The detailed 
1nfom9an md the wah plan mabfficatian for this work IS pmaded in Appcsnd#?c 0 and imhdes figures to 
show t b  sprsc~& sarnphng tocatrons Thw results will be presented h &e flnll mpad. 

MODtFtCATKMl- UPERA8LE UNTT, 1 IHSS 119.1 
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January 1993 
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SECTION 4 

DATA REPORTING AND ANALYSIS 

4.1 DATAEV 1 LD 

The use of the mobde laboratory wdl allow collechon of real-tme analytical results (I e , w i t h  

2 hours after the sample is taken) The Phase I gnd samphg locabons are based upon 30-foot 
mtemals If the ,uralyt~cal data generated durmg the Phase I SVS m&cate the presence of hgh 

levels of VOCs ui certiun locations, ths  mformation wdl be used to locate ad&honal Phase II 
sod gas samphg pomts m mrdmabon with the EG&G prolect Manager at up to three distmct 

locabons &splaying the hghest concentrabons w i h  a even MSS Dumg Phase II sample 

spacmg may be ~duced to but no less than 5 feet to better defme the confrgurahons of the 

contammant sou= areas At IHSS No 1 13, deeper samples may be taken, lf the analytical data 

m&cates that no concentrahons of VOCs a~ present m shallow sod gas Deep samples WLU be 
used to confum the presence or absence of residual DNAPLs at the bedrack contact 

4.2 D C t  

The final project report wsll mclude each of the followmg elements for the SVS conducted at 

each site 

0 prctcedures used 

e Maps of surveyed sample locat~ons mcludmg locabon of sample refusals 
Honzontal control wdl be estabhshed on sample locabon to 1 0 foot 

e Soil vapor VOC concentration and depth data 

e Quality Control results with a narrahve summary of comphce with QC 
prr>cedures 

0 VOC isoconcentrabon contour maps 

FINAL 
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This Appendix consists of the Quality Assurance Addendum (QAA) for the Sod Vapor Survey 

Work Plan for the 903 Pad, Mound, and East Trenches Area (Operable Umt No 2 [OU2]) 

This QAA supplements the "Rocky Flats Plant Site-Wide Quality Assurance Project Plan for 
CERCLA Remedial Investigation/Feasibility Studies and RCRA Facility 

InvesbgabondCorrecbve Measures Studies Acbvihes" (QAPJP) The QAA estabhshes the ate- 
specific Quality Assurance (QA) controls applicable to the invesbgabon acbwbes descnbed in 

the Soil Vapor Survey Work Plan (SVS WP) 

Five Individual Hazardous Substance Sites (IHSSs) within the OU2 boundary have been targeted 

for tesbng a vapor extrachon system (VES), which is designed to remove free-phase volable 

organic compounds (VOCs) in situ The soil vapor survey descnbed in the SVS WP wdl 

provide informabon on the locabon of residual free-phase VOCs in the subsurface beneath the 
IHSSs, which will assist in determining the locabons for installabon of the VES The SVS WP 

descnbes the IHSS locabons to be surveyed, the cntena and rabonale for the site sampling gnd 

designs, samphg procedures and analy~cal methods, and the methods to evaluate and report 
data collected 

A.l  ORGANIZATION AND RESPONSIBILITIES 

The overall organizabon of EG&G Rocky Flats and the Envmnmental Restorabon (ER) 

Management Organmhon responsible for implemenbng the ER Program acfiwfies at the DOE 
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Rocky Flats Plant (RFP) is presented in Secbon 1 0 of the QAPJP. Funcbonal responsibilitms 

are also described m Secbon 1.0 of the (QAQP) 

A.2 QUALITY ASSURANCE PROGRAM 

The QAplP was written to address QA controls and requirements for implementmg ER Program 

achvihes, as requued by the RFP Interagency Agreement (IAG) The content of the QAQP was 

driven by Department of Energy (DOE) Order 5400 1, the RFP QA Manual (RF QAM), and 

the IAG DOE 5400 1 and the RFQAM both require a QA program to be implemented based 

on Amencan Society of Mechanical Engineers (ASME) NQA-1, "Quality Assurance 

Requlrements for Nuclear Facihbes " The IAG specifies development of a QAPjP in accordance 
wth the Enwonmental Prokcbon Agency (EPA) QAMS-005/80, "Intenm Guidelmes and 

Spificabons for Prepanng Quality Assurance Project Plans " The 18-element format of 
NQA-1 was selected as the basis for both the QAPjP and subsequent QAAs with the apphcable 

elements of QMfS-005l80 incorporated where appropnate Figure 2-1 of Secbon 2 0 of the 

QAPjP lllustrates where the 16 QA elements of QAMS-005/80 are integrated into the QAbP 

and also into this QAA Secbon 2 0 of the QAPjP also idenhfies other DOE Orders and QA 

requirements documents to which the QAPjP and this QAA are responsive 

The controls and requirements addressed in the QAPjP are applicable to SVS WP achvihes, 

unless specified otherwise 111 this QAA Where site-wide acbons are applicable to SVS 

actrvitres, the apphcable mtron of the QAPjP is referenced in this QAA This QAA addresses 
addihonal and site-specific QA controls and requirements that are applicable to SVS achvihes 

that may not have been addressed on a site-wide basis in the QAPjP Many of the QA 

requirements specific to the SVS are addressed in the SVS WP and are referenced in this QAA 

FLNAL Jruuy 1993 
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The mnimum personnel quahficabon and tmning requirements that are applicable to EG&G and 

subcontractor staff for RFP ER Program actmbes are addressed m Secbon 2 0 of the QAPJP 

All EG&G and subcontractor staff working on OU2 SVS shall be trarned in the EM Operatmg 

or laboratory analpcal procedures that are applicable to thev assigned tasks Subcontractor 

personnel shall receive tmning on the requirements of the QAPjP, the SVS WP (mcluding this 

QAA), and applicable operabng procedures This Wmng must be recorded, with venfiable 

documentabon of tmrung submitted to the EG&G Project Manager pnor to implemenbng the 

SVS actlwbes descnbed m the SVS WP EG&O and subcontractor personnel shall also be 
quahfid to perform the tasks they have been assigned Personnel qualificahons must be 
documented, wth documentabon of qwhficabon venfied by the EG&G Project Manager in 

accordance with EM administratwe procedure 3-21000-ADM-02 02, Personnel Qualificatlons 

A.2.2 Quality Assurance Reports to Management 

A QA summary report will be prepared annually or at the conclusion of the OU2 SVS acuvihes 

(whichever is more frequent) by the EG&G Project Manager This report will include a 

summary of field operation and sampling oversight inspecttons, laboratory assessments, 
survedlance, and a report on data venficabon/validabon results 

A.3 DESIGN CONTROL AND CONTROL OF SCIENTIFIC INVESTIGATIONS 

A.3.1 W i n  Control 

The SVS WP descnbes the invesbgabon acbvibes that wl1 be implemented dunng the SVS 10 

prowde informabon on the locabon of residual free-phase VOCs in the subsurface beneath the 
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OU2 IHSSs of mterest The work plan identxfies the objecbves of the mvesbgatxons; specifies 
the samphng, analysis, and data generabon requirements, idenbfies apphcable operatmg 
procedures that wdl provide controls for the mvesbgahons, and presents the methods to be used 
to evaluate and report data collected dunng the implementabon of the SVS program As such, 
the SVS WP is considered the enwronmental mvesbgabon control plan for the SVS program 

A.3.2 Data Quality Objectives 

The development of Data Quality Objecbves @Qos) for the OU2 SVS program was presented 
m Secbon 3 1 of the WP The DQos were estabhshed m general accoTdance wth the 3-stage 
process dembed m EPA/540/G-87/003 (OSWER Direcbve 9335 0-7B), Data Quality Objecfives 
for Remedial Response Acbwbes, and Appendix A of the QAPJP Table 3-1 idenbfies the data 

uses, data types, data needs, appropnate analy td levels, contarmnants of concern, required 
detecbon hmits, data quanbty needs, and the samphng and analysis approach for the OU2 SVS 

PW- 

Data quality is typically lneasured in terms of precision, accuracy, representabveness, 
comparability, and completeness (also referred to as PARCC parametem) Precision, accuracy, 
and completeness are quanbtabve measures of data quality, whlle representabveness and 

comparabihty are qualitabve statements that express the degree to which sample data represent 
actual condibons and descnbe the confidence of one data set to another These parameters are 

defined in Appendix A of the QAPjP PARCC parameter object~ves are established in 

Table 3-1 

I 
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A.3.3 Sampling Locations and Sampling procedures 

The sod vapor samplmg plan is descnbed M Sechon 3 2 of the SVS WP Sod vapor samplmg 

points are based on a 15-foot gnd covenng the IHSSs to be sampled Samphg rntervals may 

be reduced around points with the highest concentrabons to further define potenbal contamrnant 
source areas The sampling equipment to be used to collect the sod vapor samples is idenbfied 

in Secbon 3 3 Soil vapor samples will be collected at 3 to 5 foot depths followmg EM 

Operabng Procedure 5-21000-OPS-GT 9, Soil Gas Survey A general descnpbon of the soil 

vapor sampling procedure is presented in SecQon 3 4 2 of the SVS WP 

Sod vapor samples shall be collected m glass synnges Stsunless-steel hypodemuc needles 
equipped with a shut-off valve shall be UW for injecbon purposes Samphng symges and 

stamless-steel needles shall be sterilized (1 e , decontaminated) between samples by b-g them 

in a forced an oven at 150°C overnight 

A.3.4 Analytical Procedures 

Soil vapor samples will be analyzed on site using a portable gas chromatograph/rnass 

spectrometer (GC/MS) The contaminants of concern and the method detecbon hmts are 

idenbfied in Secbon 3 4 4 of the SVS WP 

A.3.5 Equipment Decontamination 

Samphng equipment that is used at more than one locabon shall be decontammated between 
sampling locabons in accordance wth OPS-FO 03, General Equipment Decontarmnahon Other 

equipment (e g , portable or truck mounted dnver) potenttally contammated dunng samplmg 

shall be decontaminated as specified in OPS-FO 04, Heavy Equipment Decontaminatron 

FmAL Jmmty 1993 
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A.3.6 Quality Control 

Field samphng and analpcal quallty control (QC) requmments are descnbed m Sectton 3 4 4 

of the SVS WP 

A.3.7 Quality Assurance Monitoring 

To assure the overall quallty of the SVS samplmg and analysis acbvihes field ovemght 

mspecbons will be conducted dunng the conduct of samphng and analysis 

A.3.8 Data Reduction, Validation, and Reporting 

Data management and reporbng requmments for field and laboratory data are Qscussed in 

Secbons 3 4 3 1 and 3 4 4, respecbvely 

A.4 PROCUREMENT DOCUMENT CONTROL 

Procurement documents for items and services, including services for conducttng field samphg 

and analysis, shall be prepared, handled, and controlled in accordance with the requirements and 

methods specified m Sechon 4 0 of the QAPjP 

A.5 INSTRUCTIONS, PROCEDURES, AND DRAWINGS 

The SVS WP descnbes the field sampling and analysis acttviues to be performed The SVS WP 

will be reviewed and approved in accordance with the requmments for instrucbons, procedures, 

and drawings outlmed in Secbon 5 0 of the QAPjP 
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EM OPS approved for use and then applicabhty are identrfied III Table A 1 Any addiQonal 

quality-affectmg procedures proposed for use but not identrfied m Table A 1 wdl also be 
developed and approved as required by Secbon 5 0 of the QAPjP pnor to performing the 

affected acbvtty. 

Changes and variances to approved operatrng procedures and the SVS WP shall be documented 

through preparabon of Document Change Nobces (DCNs), whch wdl be prepared, reviewed, 

and approved m accordance wth requirements specified m Sectron 5 0 of the QAPJP. 

A.6 M)cuMLENTCONTROL 

The followmg documents wdl be controlled in accordance with Sectron 6 0 of the QAPJP 

e Sod Vapor Survey Work Plan for 903 Pad, Mound, and East Trenches Area 
(Operable Unit 2), lncluding appendices 

e "Rocky Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA 
Remedial InvestigationlFeasibility Studies and RCRA Facility 
InvestrgaQondConectwe Measures Studies Actwitm" (QAPJP) 

e EM Operatrng Procedures (all operatmg procedures specified in the SVS WP) 

A.7 CONTROL OF PURCHASED ITEMS AND SERVICES 

Subcontractors that provide services to support the SVS program actwit~es wll be selected and 

evaluated as outhned in Secbon 7 0 of the QAPjP This includes preaward evaluatron/audit of 
proposed subcontractors as well as penodic assessment of the acccptabihty of contractor 

pedormance dunng the program Any items or matenals that are purchased for use dunng the 

SVS samplmg and analysis that have the ability to affect the quality of the data should be 
rnspected upon receipt 

PlNAL 
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A.8 IDENTIFICATION AND CONTROL OF ITEMS, SAMPLES, AND DATA 

Soil gas samples shall be idenbfied and handhg, contamenzmg, shpping, and storage controlled 

in accofdance wth EM operabng procedure 5-21000-OPS-FO 13, Contamenzing, Preserving, 

Handhng, and Shpping of Samples, and Sechon 3 of the SVS work plan 

Sample charn-of-custody wdl be mantamed through the applicahon of OPS-FO 13 and 

Secbon 8 0 of the QAPjP 

A.9 CONTROL OF PROCESSES 

The overall processes of collectmg and analyvng samples require control The processes are 

controlled by adhenng to the SVS WP and the samphg and a n a l y t d  procedures 

A.10 INSPECTION 

Inspecbon of SVS acbwbes shall be conducted in accofdance with Secbon 10 0 of the QAPJP 

A . l l  TESTCONTROL 

Test control requirements specified in Secbon 11 0 of the QAPjP are not applicable to any of 

the SVS program 

A.12 CONTROL OF MEASURING AND TEST EQUIPMENT (M&TE) 

The GC/MS used to analyze soil gas samples should have a file that contams 

0 Specific model and instrument s e d  number 

PMAL 
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0 Opembng mstructions 

0 Routine preventabve mamtenance procedures, mcludmg a hst of cntical spare 
parts to be prowded or avadable m the field 

0 Cahbration methods, frequency, and descnption of the ahbration solutions 

Standardizabon procedures (traceabhty to naQonally recoglllzed standards) 

A.13 FIANDLING, STORAGE, AND SHIPPING 

Samples shall be packaged, transported, and stored in accordance wth Section 3 of the SVS WP 

and 5-21000-OPS-FO 13 

A.14 STATUS OF INSPECTION, TEST, AND OPERATIONS 

The requirements for the idenhficabon of inspecbon, test, and operatmg status specified III 
Section 14 0 of the QAPJP do not apply to the SVS program 

A.15 CONTROL OF NONC0NM)RMANCES 

The requirements for the idenbficabon, control, evaluabon, and disposibon of nonconformlng 
items, samples, and data wdl be implemented as specified in Semon 15 0 of the QAPjP 

Nonconformances identified by the implementrng contractor shall be subrmtted to EG&G for 
processmg as outhned III the QAPJP 

A.16 CORRECTIVE ACTION 

The requuements for the idenbfication, documentabon, and venfication of corrective acbons for 
condibons adverse to quallty wdl be implemented as oubed m Sectron 16 0 of the QAPJP 
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Condibons adverse to quality idenhfied by the implementmg contractor shall be documented and 

submitted to EG&G for processtng as ouhed m the QAPJP 

A.17 QUALITY ASSURANCE RECORDS 

Field QA records vnll be controlled in accordance with OPS-FO 02, Field Document Control. 

QA records to be generated dunng the SVS program are identlfied m Sections 3 4 3.1 and 3.4 4 

of the SVS WP 

A.18 QUALITY VERIFICATION 

The requmments for the venficahon of quality shall be implemented as specified prewously tn 

Sechon A 3 7 of this Appendix 

A Readiness Review shall be conducted by the QAPM pnor to the implemefltatlon of the SVS 
program The d i n e s  review wlll determine if all actlvity prereqwntes have been met that 
are required to begin work The applicable requmments of the QAPJP, the SVS WP, and th~s 
QAA will be addressed 

A.19 SOFIWARE CONTROL 

The requirements for the control of software is not applicable to the SVS program 

PWL J m m y  1993 
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SOIL VAPOR SURVEY WORK PLAN 

(IHSS 119.1) 

SUBSURFACE INTERIM MEASURES 
/INTERIM REMEDIAL ACTION 

903 PAD, MOUND, AND EAST TRENCHES AREAS 
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This work plan describes the soil vapor survey (SVS) work to be performed at the Operable 
Unit No 1 Individual Hazardous Substance Site (IHSS) 11 9 1 The survey area is on the 881 
Hillside and is approximately 125' x 60' in site Data will be collected from 30 sample points, 
24 at 5 feet deep and 6 at 10 feet deep The probes will be removed when sampling has been 
completed The investigation area and the proposed 5-fOOt (depth) sampling locations are shown 
on the two diagrams attached, The 10-foot deep sample locations will be determined after 
preliminary data from the shallow sample points are available 

Analysis will be run to determine the soil vapor concentrations of carbon tetrachloride, tetra- 
chloroethene, trichloroethene, 1,l -dichloroethene, toluene, and total volatile organic 
compounds (VOCs) This list was developed based on the Phase 111 RFI/RI report information 
presented for this IHSS The detection limits will be 20 ppbv and the analytical data quality 
will be Level JI The analyses will be accomplished with a portable gas chromatograph using a 
photo ton detector (PID) or an electron capture detector (ECO) 

Data will be collected as per the Final Soil Vapor Survey Work Plan, OU 2 Subsurface IM/IRA 
903 Pad, Mound and East Trenches Areas dated January 12,1993 The OU 1 SVS field work, 
including a preliminary report, is scheduled for completion by January 15, 1994 The final 
report is due to be completed by February 14, 1994 and will be part of the OU2 report 

The work will be conducted In accordance with the approved Project-Specific Health And Safety 
Plan For Soil Vapor Survey Work Plan Subsurface Interim Measuredlnterim Remedial Action 
903 Pad, Mound, And East Trenches Areas dated May 13, 1993 The Plan will be modified to 
reflect the OU1 work, the contaminants, and the hazards for the OU1 site 
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