DOE-LM/1455-2007

Legacy Ma ay ement

@Ll\‘/lit

Rocky Flats Site

Annual Report of Site Surveillance
and Maintenance Activities
Calendar Year 2006

April 2007

i IO fficeloflllegacyjManagement

of Energy

Work Performed Under DOE Contract No. DE-AC01-02GJ79491
for the U.S. Department of Energy Office of Legacy Management.
Approved for public release; distribution is unlimited.



DOE-LM/1455-2007

U.S. Department of Energy
Office of Legacy Management

Annual Report of Site Surveillance and Maintenance Activities

Calendar Year 2006

April 2007

Work Performed by S.M. Stoller Corporation under DOE Contract No. DE-AC01-02GJ79491
for the U.S. Department of Energy Office of Legacy Management, Grand Junction, Colorado



Contents

Aol (0] 1)/ 41O STPPPR XXI
EXECULIVE SUMMAIY ...ttt bbbttt bbbttt XXV
1.0 T 0T L8 T4 AT o SRS 1-1
1.1 PUIPOSE AN SCOPE .....vveeiieiiie sttt ettt et e e e areas 1-1
1.2 BACKGIOUNG ....coiiiiiiiiiiiiieieeie ettt 1-2
2.0 Surface Water IMONITOMNG ...cc.veeiveiiie ettt e e baesneenraesnee s 2-1
2.1 L1 0o 1 o1 o] S 2-1
2.1.1 Surface Water Monitoring Highlights: CY 2006...........c.cccoceviveiiiennnnne. 2-2
2.1.2 Integrated Monitoring Plan for Surface Water ...........cccccovceveininnnnnnne 2-2
2.1.3  Surface Water Hydrology ........cccceovieiiiiiieiie e 2-7
2.1.3.1  WaINUL CreeK .....oovveieeieiiecie et 2—7
2.1.3.2  WOMaN CreeK ....ccviiiiiiiii e 2-11
2.1.3.3  Other DraiNagesS .......ccceruerieriereniiriesiiseeeeeesee e 2-11
2.2 HYdrologic Data..........cccviiiiiiieiecee et 2-11
2.2.1 Data PreSentation ........ccccceoeivereeieseeseseeseeseeseesieesee e sseeeesreesseenee e 2-12
2.2.1.1 Flow Data Collection and Computation .............cccccveervvernnnnne. 2-12
2.2.1.2 Data Presentation .........ccccevieiveriesieene e e s eee e sie e 2-15
2.2.1.3  Station DeSCrPION........ccveiieiiieiie e 2-15
2.2.1.4 Daily Mean Discharge Values ...........ccccoviinininnienicnenenn 2-16
2.2.1.5  SUMMArY StatiStICS.......civeiiiieiiieiie e 2-16
2.2.1.6 ldentifying Estimated Daily Discharge...........ccccoovvvvnivnnnnnn. 2-16
2.2.1.7 Other Records Available............cccoooiiiiiiiis 2-16
2.2.2 Discharge Data SUMMANIES.........coveruirererierisiseseeee e 2-16
2.2.2.1 Site-Wide Discharge SUummary........ccccccoeveiviveiieiieeiee e 2-16
2.2.2.2 Ponds Discharge SUMMAry ..........ccccuurierierenenenenesesesieens 2-18
2.2.2.3 GS01: Woman Creek at Indiana Street..........cccoovveniennennns 2-21
2.2.2.4 GS03: Walnut Creek at Indiana Street..........ccccevvvivereeiennnnn, 2-24
2.2.2.5 GS05: Woman Creek at West Fenceline ...........c.ccocvvveninnnns 2-27
2.2.2.6 GS08: South Walnut Creek at Pond B-5 Outlet..................... 2-30
2.2.2.7 GS10: South Walnut Creek at Pond B-1 Bypass.................... 2-33
2.2.2.8 GS11: North Walnut Creek at Pond A-4 Quitlet ..................... 2-36
2.2.2.9 GS12: North Walnut Creek at Pond A-3 QOutlet ..................... 2-39
2.2.2.10 GS13: North Walnut Creek above Pond A-1.......c.cccccovvvennnns 2-42
2.2.2.11 GS31: Woman Creek at Pond C-2 Outlet............cccccervernnnns 2-45
2.2.2.12 GS33: No Name Gulch at Walnut CreeK...........ccccevcvevernennns 2-48
2.2.2.13 GS51: Ditch South of 903 Pad...........cccovvvieiiieiiiesieeene 2-51
2.2.2.14 GS59: Woman Creek Upstream of Antelope Springs
CONFIUBNCE ... 2-54
2.2.2.15 SWO018: Functional Channel (FC) 2 at FC-2 Wetland............ 2-57
2.2.2.16 SWO027: SID at PONA C-2.....ccvviiiiiiiiieieieiee s 2-60
2.2.2.17 SW093: North Walnut Creek 1,300 feet Upstream of
PONA A-L BYPASS.....ciiiiiiieiieeiie ittt 2-63
2.2.3  PrecCipitation Data...........cccooeiiiiiiiiieie s 2—-66
2.2.3.1 CY 1997-2006 SUMMAIY ....coeiuirreiriarineaieiesiesiessessessessessennes 2-68
2.2.3.2 CY 2006 SUMMAIY ...ocveirieirieieeeesieeieseeseessesseesseesseseesseessens 2-70

U.S. Department of Energy
April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000
Page iii


http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec1.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec2.pdf

2.3 Water-Quality SUMMAIIES .......ccciviiiieiie it 2-71
2.3.1 RAIONUCIIES.....c.eeiiieiececeee e 2-71
2.3.2 POE MEtalS ....cuiiiiiiiiieee e 2-87
2.4 L0AdING ANAIYSIS ....oiiiiiiiieiese e 2-88
241 SHE-WIUE ..ot bbb 2-89
2.4.2 Fenceline Points of CompliancCe ..........cccoeiiiininininiec e 2-93
2.4.3 Walnut Creek (POC GS03).....ccciiiiiiiiieiieciee et sre e 2-98
2.4.4 Woman Creek (POC GSOL).....ccuiiriieriiiiriisiesieseseeee e 2-104
2.4.5  Terminal PONGS ......cooiiiiiiiie e 2-109
2.45.1 A-and B-Series Ponds (POCs GS08 and GS11).................. 2-114
2.45.2 Pond C-2 (POC GS3L).....oiiiiiiiiiieniieie e s 2-120
2.4.6 RFCA Points of EValuation ...........ccccocveiiiiiiieie e 2-127
2.4.6.1 Major COU DraiNageS .......ccceevveeiieeiiuiesiesireesieesreasseesneanneens 2-127
2.5  Ad HOC MONITOTING . ...ciiiiiiiitiiieiisieee et 2-133
2.5.1 Data Types, Frequency, and Collection Protocols...........c..ccccevverveennen. 2-133
2.5.2 CY 2006 MONITOriNG SCOPE .....cueieeieieierientesiesieeeeee e 2-134
2.5.3 Data EVAlUALION........cooiiiiiieicciee e 2-135
2.5.3.1 Flow Measurement LOCAtIONS..........cccovververieriesieneenieeeeens 2-135

2.6 Indicator Parameter Monitoring for Assessment of Analytical Water-Quality
DALA ... 2-135
2.6.1 Data Types, Frequency, and Collection Protocols..............ccccevverveennen. 2-135
2.6.2 CY 2006 MONITOriNG SCOPE ....ccuerueeeeieieniestesiesieseeee e 2-136
2.6.2.1 Correlation of Actinides with TSS.........cccviininiinienciee 2-137
2.6.2.2 Correlation of Radionuclides with Flow Rate ...................... 2-139
2.6.2.3 Correlation of TSS with Flow Rate .........c.ccccovvviiinniinee. 2-144
2.7 INVeStigative IMONITOMING.......ooviiiieitiii e 2-146
2.7.1 Data Types, Frequency, and Collection Protocols..............cccccvverveennen. 2-147
2.7.1.1 Data Types and FreqUENCIES .........ccccererrerenenenesiseseeeenens 2-147
2.7.2 CY 2006 MONITOrING SCOPE....eeiveeieeiiieitie st esiee et 2-147
2.7.3 Data EVAIUALION.......cciiiieiiee e 2-149
2.8 Performance MONITOMING .......ccooiiuieiiiiii e 2-149
2.8.1 Present Landfill Treatment SYStem.........ccocviiiiniiniiienene e 2-149
2.8.1.1 Data EValuation..........cccoooeiiiieiiiiiiie e 2-151
2.8.2  0riginal Landfill ..o 2-152
2.8.2.1 Data EValuation.........ccccoceiiiieiiiiiiie e 2-154
2.9  Point of Evaluation MONITOIING .....c.ceveieiiinieieiiseseeee e 2-154
2.9.1 Data Types, Frequency, and Collection Protocols...........c..cccccvverveennen. 2-154
2.9.2 CY 2006 MONITOriNG SCOPE ....ccuviueeieieieriesiesiesieeieeee e 2-156
2.9.3  Data EVAlUALION........coiiiiiiieicciee e 2-157
2.9.3.1  LOCAtioN GSL0 ...cuiiieiieieie e 2-159
2.9.3.2  LoCAtION SWO27 ...coooiiiiiiiie e 2-174
2.9.3.3  Location SWO93 ..o 2-178
2.10  Point of Compliance MONITOIING ......ccveiveeiiiiiieiie e 2-183
2.10.1 Data Types, Frequency, and Collection Protocols...........c.cccccevrvrnnne. 2-184
2.10.2 CY 2006 MONITOrING SCOPE....eeiveeiieiiieeriee e ecieesre et 2-185
2.10.3 Data EVAIUALION.......cciviieiiee e 2-188
2.10.3.1 LoCatioN GSOL .....eoviiiiiiiiie e 2-189
2.10.3.2 Location GSO03 .......cceieeriieie e e 2-193
Rocky Flats Annual Report of Site Surveillance and Maintenance Activities U.S. Department of Energy

Doc. No. S0296000

Page iv

April 2007



2.10.3.3 LOCation GSOB .........cccoeriiiriiiiiiisieeeee e 2-196

2.10.3.4 LOCAtiON GSLL ...coviiiiieiieie e 2-199
2.10.3.5 LOCAtION GS3L ...cviiiiiiiiiiiie e e s 2-202
2.11  Non-POC Monitoring in Walnut Creek..........coocovvviiiniinieiiiese s 2-205
2.11.1 Data Types, Frequency, and Collection Protocols.............cccccevverveennen. 2-205
2.11.1.1 Data Types and FreqUENCIES ..........ccervererenerienieniesiesieeieeneas 2-205
2.11.1.2 BOUNGAIIES ..c.veeveeieeieciie it 2-206
2.11.2 CY 2006 MONITOriNG SCOPE ....ccuviueerieieieriestesiesieeieeee e 2-206
2.11.3 Data EVAIUALION........coiiiiiiieieieee e 2-207
3.0 Ground Water MONITOTING ......coviieiiieiesiesie sttt bbb 3-1
3.1 Routine Ground Water Monitoring Activities of 2006............ccccccveviviiieiiieciinns 3-2
3.2 Nonroutine Ground Water Monitoring Activities of 2006 .............ccccccevvrennene 3-10
3.3 Description of Current Ground Water at the RFS ..., 3-11
K J0C 50 R (=7 0o I o [0SO 3-11
3.3.2 Ground Water Plumes with Treatment Systems...........cccccoevevveiiieninnns 3-13
3.3.2.1 Mound Plume and Treatment SyStem..........ccoceevrerrveienennenn 3-15
3.3.2.2 East Trenches Plume and Treatment System..........c.cccceeuvene. 3-21
3.3.2.3 Solar Ponds Plume and Treatment System ............ccccocvvvninnne. 3-26
3.3.3  Other PIUMES. ..ot 3-38
3.3.3.1 903 Pad/Ryan’s Pit PIUME .........cccovviiiiiiece e 3-38
3.3.3.2  TA PIUME i e 3-41
3.3.3.3  Vinyl Chloride PIUME .......cccooiiiiiiiiieeeeee s 3-44
3.3.3.4  OBPH2 PIUME.....couiiiiiiiiiieie sttt 3-46
3.3.3.5 [IHSS 118.1 (Carbon Tetrachloride) Plume...........ccccoocvvvenene. 3-49
3.3.3.6 PU&D Yard PIUME .......cccoeiiiiiiiiice e 3-50
3.3.3.7  OUL PIUME.....ociiiieieeie st ste e eee st e e e ste e snee e e 3-51
3.3.3.8  Other ArBaS.....cceieiiiieiieie ettt 3-52
3.3.4  Ground Water FIOW ........cccceiveiiiieiiee e 3-53
3.3.4.1 Ground Water EIeVatioNs...........ccooverieiieiieiinie e 3-53
3.3.4.2 Ground Water Flow CharacteristiCs..........cccccvervriveriveresiennnnns 3-64
3.4  Ground Water Monitoring at the Present Landfill and Original Landfill
1 20 PSP 3-70
3.4.1 Present Landfill.........ocoooiiiiiiii 3-70
3.4.2  0riginal Landfill ... 3-73
3.5  Other Issues Related to Rocky Flats Ground Water in 2006............c.cccceeeveennen. 3-75
3.5.1 Slump South 0f BO9L.....c.ooiiiiiiiiesiiieeee e 3-75
3.5.2  SPPTS INVESHQALIONS......civiiiiiiiie ettt 3-81
3.5.3 SIS it 3-85
3.5.4 NO-PUrge Sampling.......cccccoveiiiiiiiiiiieiie e 3-86
4.0  Water Monitoring: Validation and Data Quality ASSESSMENT ........cccevrverierieereeriereenenn 4-1
4.1 General DISCUSSION ....cuiiiiiiieiiiiesiee ettt sttt sttt nae s 4-1
4.2 PARCC ParameLerIS. .....civieiiie ittt ettt 4-2
4.2.1  Criteria for PreCISION........cciiiiiiieiieie e 4-3
4.2.2  Criteria fOr ACCUIACY ......coviivirieiiesiisiesie sttt ettt 4-3
4.2.3 Criteria for RepresentatiVENeSS ........ccvovveiieiiie e 4-4
4.2.4 Criteria for COMPIEIENESS .....c..oiviiiiiiiiiieriere e 4-4
4.2.5 Criteria for Comparability........cccccoiiiiiiiiiii e 4-5
U.S. Department of Energy Rocky Flats Annual Report of Site Surveillance and Maintenance Activities

April 2007

Doc. No. S0296000
Page v


http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec3.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec4.pdf

4.3 Water DQA ReSUIS CY 2006........cccueeiiiieiiieeiiiee et eree e 4-5
4.3.1 Precision DUring CY 2006..........cccereririrerinieieienie s 4-6

4.3.2 Accuracy DUFNG CY 2006 .....c.ccoveiiiiiiieiie e 4-6

4.3.3 Representativeness DUring CY 2006 ..........ccoovvvririenenene e 4-7

4.3.4 Completeness DUring CY 2006 .........ccocvevieiiiieiieiieesec s 4-8

4.3.5 Comparability DUring CY 2006...........cccoririiirieinienenesie s 4-9

T AN [ g |V [ a1 (0] 1 T PSP OPRUPUPRTRPP 5-1
51 L1 0o 1 o1 o] ST 5-1
5.2  CY 2006 Air Emissions Source DesCription .........ccccovveeiiieivieiiieenee e e 5-1
5.3  Air Monitoring for RAiONUCIITES ..........cccooiiiiiniiiecee e 5-2
5.3.1 Description of Sampling Network ............cccceivieiie e 5-2

5.3.2 Sampling Network Measurements in CY 2006 ............c.ccoovvveivrrereiencnnns 5-3

5.3.3 Implications of the Air Monitoring ResultS...........cccccvevveiieeiiciiicceenn, 5-5

6.0  ECO0I0giCal MONITOIING ...c.voiviiiiiiiiiieiieiee et 6-1
6.1 INEFOTUCTION ... et es 6-1
6.2 Vegetation MONITOTING......cccoieiiiiiiiieieeee e 6-1
6.2.1 High Value Vegetation Monitoring ........cccccovevveeveeiiesieesie e sie e 6-1
6.2.1.1  SIte FIOra...cciiiie e 6-2

6.2.1.2 Rare-Plant MONItOriNG ........ccccoveeiiiiiiiiiecie e 6-2

6.2.1.3 Weed Mapping and Weed Control ...........cccccocevvrinninnnnnnnnnn, 6-3

6.2.2 Dalmatian Toadflax MONItOrING .....ccccoveiieiiieiie s 6-12

6.2.3 Revegetation MONITOMING .......cccoviiiiiirieieieeeee e 6-15

6.2.4 Present Landfill/Original Landfill Monitoring ..........ccccceeviviiiiiiecnnnns 6-39

6.2.5 Diffuse Knapweed Biological Control Monitoring ............c.ccccvvvenennee. 6-49
6.2.5.1 Flowerhead COoUNtS .........ccooceiiieiiiiiiniee e 6-54

6.2.5.2 Seed Counts/ INSeCt EVIAENCE ........cccveiierierieie e seesieeiens 6-57

6.2.5.3 Total Seed ProduCtion..........cccccevuerieniiiiniienieie e 6-62

6.2.5.4 Discussion and SUMMAIY ..........ccocereririeeieeneneniese e 6-64

6.3 Wildlife MONITOIING ...cccvviiiicicce e 6-68
6.3.1 Frog Vocalization MONITOriNG .......cccoeevererinininieieese e 668

6.4 SUMMIATY ettt e b et e et e et e e s a b e e e sab e e e snbe e e nsb e e e nsbeeenees 6-70
7.0  Site Operations and MaINTENANCE .........ceiiriiieiiiierie et 7-1
7.1 PONA OPEIAtIONS......eiiiieiie ettt e e sree s 7-1
7.2 Passive Ground Water Treatment SYStEMS. ........ccccvviriiirieiieiene s 7-1
7.3 LaNATIIIS ... e 7-1
7.3.1 Present Landfill.........coco oo 7-2
7.3.1.1  INSPECtion RESUILS .......cciviiiiieiiece e 7-2

7.3.1.2  Settlement MONUMENTS .........cccevverieeieneeneee e see s 7-2

7.3.2 Original Landfill ............oooiiiii 7-3
7.3.2.1  INSPECtiON RESUILS ......oovviiiiiiisicce e 7-3

T.3.2.2  SBEPS .eeietiieeiiiie et ettt naae e 7-3

7.4 General SIte M&O ..ot 7-4
7.4.1 Plainview Fire Fighting SUPPOIt.......ccooviiiiiii e -4

7.4.2 ROCKY FIAS FIre ....c.oiiiiiiiiesicee s 7-4

7.4.3 Rocky Flats Site Road Upgrades .........cccccveevveeiieiieeiie i sve e 7-5

T7.4.4 Erosion CONLIOl.......c.coviieiieie e 7-5

TAD5  ACHAL SUIVRY ... 7-6

7.4.6  Site ACCESS CONLIOL.....eciiieieieeie et -7

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities U.S. Department of Energy

Doc. No. S0296000
Page vi

April 2007


http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec5.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec6.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec7.pdf

TAT  Site SUINVEIIANCE ... 7-8

8.0 RS T 1=] 0T SRS 8-1
Figures

Figure 2-1.  Rocky Flats Site Surface Water Monitoring Locations and Precipitation

Gages: ENd 0f CY 2006 .........cciuieiiiiiie e 2-5
Figure 2-2.  Conceptual Model of Site Surface Water Monitoring Objectives....................... 2—7
Figure 2-3.  Major Site Drainage Areas Walnut Creek, Woman Creek, and Rock

Creek: ENd 0f CY 2006.........ccoviieiieiieeiesieese e ste e seesie e sae e ee e e sseaneesseenee s 2-9
Figure 2-4.  Rocky Flats Site Water Routing Schematic: End of CY 2006 ............c.cccveeeeee 2-13
Figure 2-5.  Annual Discharge Summary from Major Site Drainages:

CY 199772006 .....ccueeteeueereeieiiesiestestesieeeeee e ste st st sbe e e e sbe st besnesreaneeneens 2-17
Figure 2-6.  Relative Total Discharge Summary from Major Site Drainages:

CY 199772006 .....ccueeteeueerieieiiesiesiestesteereeeeee et sbe e eseetesbe st b e reaneeneens 2-17
Figure 2-7.  Map Showing Relative CY 1997-2006 Discharge Volumes for POEs

ANG POCS ..ottt ettt e 2-18
Figure 2-8.  Pond INFIOWS: CY 1997=2006 ........cccveiueriiiriiierieniiniesiiseeee e 2-19
Figure 2-9.  Pond OUtflows: CY 1997=2006 ..........ccccveririirieiiieiieeieesieesiee e esieeseessree s 2-19
Figure 2-10. Relative Total Inflow and Outflow VVolumes for Site Ponds:

CY 199772006 .....ccuceueeueerieiesiesiesiestesieeeeeeee et sbe e et esbesbe st nesreeneeneens 2-20
Figure 2-11. Map Showing GSOL1 Drainage Ar€a ........ccccerererireririeieieiesie et 2-21
Figure 2-12. CY 2006 Mean Daily Hydrograph at GS01: Woman Creek at Indiana

B ST POPRTROPRPRR 2-22
Figure 2-13. CY 1997-2006 Mean Daily Hydrograph at GS01: Woman Creek at

INAIANA STFEET ... .o e re e 2-23
Figure 2-14. Map Showing GS03 DraiNage Ar€a .........ccccuevveeiieiiieiiiesiesiieeseesneasseesseaneeens 2-24
Figure 2-15. CY 2006 Mean Daily Hydrograph at GS03: Walnut Creek at Indiana

Y11 OO T PP UPRPRTTPPRPPRR 2-25
Figure 2-16. CY 1997-2006 Mean Daily Hydrograph at GS03: Walnut Creek at

INAIANA STFEEL ... e 2-26
Figure 2-17. Map Showing GS05 Drainage Ara .........cccerereririerieeeieieiesie e seens 2-27
Figure 2-18. CY 2006 Mean Daily Hydrograph at GS05: North Woman Creek at

WESE FENCRIINE ... nne s 2-28
Figure 2-19. CY 1997-2006 Mean Daily Hydrograph at GS05: North Woman Creek

AL WESE FENCEIINE ...t 2-29
Figure 2-20. Map Showing GS08 DraiNage Ar€a .........ccccevvueeieeiiieiiiesiesiieesieesireasieesneaneeens 2-30
Figure 2-21. CY 2006 Mean Daily Hydrograph at GS08: South Walnut Creek at

PONA B-5 OULIEL ... s 2-31
Figure 2-22. CY 1997-2006 Mean Daily Hydrograph at GS08: South Walnut Creek

AL PONA B-5 OQULIEL ..o 2-32
Figure 2-23. Map Showing GS10 Drainage Ara .........cccerererirerieieieieiesie e 2-33
Figure 2-24. CY 2006 Mean Daily Hydrograph at GS10: South Walnut Creek at

PONG B-1 BYPASS.. .ttt sttt sttt sttt 2-34
Figure 2-25. CY 1997-2006 Mean Daily Hydrograph at GS10: South Walnut Creek

AL PONA B-1 BYPASS....cueiiiiiieieitiiie sttt 2-35
Figure 2-26. Map Showing GS11 DraiNage Ar€a .........ccccueiiueeiieiiieiiiiesiesiieesieesneasieesneanseens 2-36

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000
Page vii


http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/sec8.pdf

Figure 2-27.
Figure 2-28.

Figure 2-29.
Figure 2-30.

Figure 2-31.

Figure 2-32.
Figure 2-33.

Figure 2-34.

Figure 2-35.
Figure 2—-36.

Figure 2-37.

Figure 2-38.
Figure 2-39.

Figure 2-40.

Figure 2-41.
Figure 2-42.
Figure 2-43.

Figure 2-44.
Figure 2-45.

Figure 2-46.

Figure 2-47.
Figure 2-48.
Figure 2-49.

Figure 2-50.
Figure 2-51.
Figure 2-52.
Figure 2-53.
Figure 2-54.

Figure 2-55.
Figure 2-56.

Figure 2-57.
Figure 2-58.

CY 2006 Mean Daily Hydrograph at GS11: North Walnut Creek at

PONA A4 QULIEL ..ot nns
CY 1997-2006 Mean Daily Hydrograph at GS11: North Walnut Creek

AL PON A-4 OQULIEL ...
Map Showing GS12 Drainage Area
CY 2006 Mean Daily Hydrograph at GS12: North Walnut Creek at

PONA A-3 OULIEL ...
CY 1997-2006 Mean Daily Hydrograph at GS12: North Walnut Creek

AL PONG A-3 OULIEL ... e
Map Showing GS13 Drainage Area
CY 2006 Mean Daily Hydrograph at GS13: North Walnut Creek at

PONG AL BYPASS. ...eiuiiuiiieitiitesii sttt bbbt
CY 2005-2006 Mean Daily Hydrograph at GS13: North Walnut Creek

AL PONA AL BYPASS....ciuiiriiieiieitiitisiesiee et
Map Showing GS31 Drainage Area
CY 2006 Mean Daily Hydrograph at GS31: Woman Creek at Pond C-2
OULIEL. . et bbbt
CY 1997-2006 Mean Daily Hydrograph at GS31: Woman Creek at

PONA C-2 OULIEL ... s
Map Showing GS33 Drainage Area
CY 2006 Mean Daily Hydrograph at GS33: No Name Gulch at Walnut

CY 1997-2006 Mean Daily Hydrograph at GS33: No Name Gulch at
WaAINUE CrEEK ... te e
Map Showing GS51 Drainage Area
CY 2006 Mean Daily Hydrograph at GS51: Ditch South of 903 Pad...............
CY 2001-2006 Mean Daily Hydrograph at GS51: Ditch South of 903

Map Showing GS59 Drainage Area
CY 2006 Mean Daily Hydrograph at GS59: Woman Creek Upstream of
Antelope Springs CoONFIUENCE .........cvoiii i
CY 2002-2006 Mean Daily Hydrograph at GS59: Woman Creek

Upstream of Antelope Springs Confluence
Map Showing SW018 Drainage Ar€a.........cccooerererereresiseeieieseesiesie e
CY 2006 Mean Daily Hydrograph at SW018: FC-2 at FC-2 Wetland..............
CY 2003-2006 Mean Daily Hydrograph at SW018: FC-2 at FC-2

WELIANG ...
Map Showing SW027 Drainage Al€a.........cccooererererireseseeiesieseesiesiesiesiesiens
CY 2006 Mean Daily Hydrograph at SW027: SID at Pond C-2.............c.c........
CY 1997-2006 Mean Daily Hydrograph at SW027: SID at Pond C-2.............
Map Showing SW093 DraiNage Ar€a.........cccueiueeiueeiieiiiee e siieesee e sae e
CY 2006 Mean Daily Hydrograph at SW093: North Walnut Creek

Upstream of PONd A-L BYPASS......cciiiiiieiieiiee ettt sre e
CY 1997-2006 Mean Daily Hydrograph at SW093: North Walnut

Creek Upstream of PONd A-L BYPASS ...cceviuieiieiiiiiie it see e sne e
Map of Site Precipitation Gages: CY 2006..........cccoooerirerirnieereneneneseseseeieas
Annual Total Precipitation for CY 1997-2006..........c.ccccceviveieeiieeiie e
Average Monthly Precipitation for CY 1997-2006............ccccoveriririeniinnnennenn.

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000

Page viii

U.S. Department of

Energy

April 2007



Figure 2-59.
Figure 2-60.
Figure 2-61.
Figure 2-62.
Figure 2-63.

Figure 2-64.
Figure 2-65.

Figure 2—66.
Figure 2-67.

Figure 2-68.
Figure 2-609.
Figure 2-70.

Figure 2-71.
Figure 2-72.
Figure 2-73.
Figure 2-74.
Figure 2-75.

Figure 2-76.
Figure 2-77.

Figure 2-78.
Figure 2-79.

Figure 2-80.
Figure 2-81.

Figure 2-82.
Figure 2-83.
Figure 2-84.
Figure 2-85.
Figure 2-86.
Figure 2-87.

Figure 2-88.

Figure 2-809.
Figure 2-90.
Figure 2-91.
Figure 2-92.
Figure 2-93.
Figure 2-94.

Relative Monthly Precipitation Totals for CY 1997-2006..........c..cccceeevverveennen. 2—-69

Monthly Precipitation for CY 2006 ..........cccooeririninininisisieee s 2-70
Relative Monthly Precipitation Volumes for CY 2006 ..........ccccccovevveviieeiieennn. 2-70
Daily Precipitation Totals for CY 2006 ...........ccooeriririiniiiiienese e 2-71
Map Showing Median Pu-239,240 Activities for CY 1997-

(003 (0] o 1=T g T2 001 TR 2-74
Map Showing Post-Closure Median Pu-239,240 ActivitiesS...........ccccovvevnenne. 2-75
Map Showing Median Am-241 Activities for CY 1997-

(O 03 (0] o =T T2 001 TP 2-77
Map Showing Post-Closure Median Am-241 ACtIVItIeS ..........cccvevviiincieinnnns 2-78
Map Showing Median Total Uranium Activities for CY 1997-

(003 (0] o 1=T T2 001 TR 2-80
Map Showing Post-Closure Median Total Uranium Activities............cccccuvenee. 2-81
Map Showing Average Pu/Am Ratios for CY 1997-October 13, 2005............ 2-83
Map Showing Average U-233,234/U-238 Ratios for CY 1997-

(003 (0] o 1=T T2 001 TR 2-85
Map Showing Post-Closure Average U-233,234/U-238 Ratios...........c.ccuenee.. 2-86
Relative Pu Loading Schematic: CY 1997-2006 .........ccccoecerenereneninisieiennns 2-90
Relative Am Loading Schematic: CY 1997-2006 .........c.cccccevvvivveiiiecinesieane 2-91
Relative Total Uranium Loading Schematic: CY 2003-2006.............cccccverurnne. 2-92
Combined Annual Pu and Am Loads from Walnut and Woman Creeks:

CY 199772000 .......cceeceeeeeeeeeeeeeie et e ettt e e e e et e s ettt e s et e e st e e e sbeessbe e s sabe e s srreessaees 2-94
Annual Pu Loads from Walnut and Woman Creeks: CY 1997-2006............... 2-94
Relative Pu Load Totals from Walnut and Woman Creeks: CY 1997-

2006..... et — e r e e e e e e e e e e b e e e e beeaaraes 2-95
Annual Am Loads from Walnut and Woman Creeks: CY 1997-2006 ............. 2-95
Relative Am Load Totals from Walnut and Woman Creeks: CY 1997—

2006, eeeeieeee et — e —— e — e e i — e e — e —er—rer e e i e reareeanarees 2-96
Annual Total Uranium Loads from Walnut and Woman Creeks:

CY 20032000 .......0ccccueieeeeeieeetiee et e seree s et e s st e s st e e s ereeesebeeesbeeesbe e e sb e e s sreeesaees 2-97
Relative Total Uranium Load from Walnut and Woman Creeks:

CY 200372006.......0cceceieeerieieeie st e sereeeseree e st e s st e e s st e e s st e s s e e e st e e s eeareeesares 2-97
Annual Puand Am Loads at GS03: CY 1997-2006 .........ccccccevvrvvrreicirveneeennne 2-100
Annual Pu Loads at GS03, GS08, and GS11: CY 1997-2006.............eoc....... 2-100
Relative Pu Load Totals at GS03, GS08, and GS11: CY 1997-2006............. 2-101
Annual Am Loads at GS03, GS08, and GS11: CY 1997-2006 ...................... 2-101
Relative Am Load Totals at GS03, GS08, and GS11: CY 1997-2006 ........... 2-102
Annual Total Uranium Loads at GS03, GS08, and GS11: CY

2003720006 ......oviieieiieiciee e a e a e eaes 2-103
Relative Total Uranium Load Totals at GS03, GS08, and GS11:

CY 200372006.......0ccccuieiiriieiiriiesitie e sitie et e s srb et e e bbb e e ear e aes 2-103
Annual Puand Am Loads at GS01: CY 1997-2006 ........c.ccccevveeivrveeiirereerreenns 2-105
Annual Pu Loads at GS01 and GS31: CY 1997-2006 .............ccocvvreievvererennne 2-106
Relative Pu Load Totals at GS01 and GS31: CY 1997-2006 ........c...cccvvrnne... 2-106
Annual Am Loads at GS01 and GS31: CY 1997-2006 ...........ccocvvrevevvererennne 2-107
Relative Am Load Totals at GS01 and GS31: CY 1997-2006 ...........c........... 2-107
Annual Total Uranium Loads at GS01 and GS31: CY 2003-2006................. 2-108

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000
Page ix



Figure 2-95.
Figure 2-96.
Figure 2-97.
Figure 2-98.

Figure 2-99.

Figure 2-100.
Figure 2-101.

Figure 2-102.
Figure 2-103.

Figure 2-104.
Figure 2-105.

Figure 2-106.
Figure 2-107.
Figure 2-108.

Figure 2-109.
Figure 2-110.
Figure 2-111.
Figure 2-112.
Figure 2-113.

Figure 2-114.
Figure 2-115.
Figure 2-116.

Figure 2-117.
Figure 2-118.
Figure 2-119.
Figure 2-120.
Figure 2-121.
Figure 2-122.

Figure 2-123.
Figure 2-124.

Relative Total Uranium Load Totals at GS01 and GS31: CY
2003-2006
Annual Pu Loads from Terminal Ponds A-4, B-5, and C-2: CY 1997-

Relative Pu Load Totals from Terminal Ponds A-4, B-5, and C-2:
CY 1997-2006
Annual Am Loads from Terminal Ponds A-4, B-5, and C-2: CY 1997-

Relative Am Load Totals from Terminal Ponds A-4, B-5, and C-2:
CY 1997-2006
Annual Total Uranium Loads from Terminal Ponds A-4, B-5, and C-2:
CY 1997-2006
Relative Total Uranium Load from Terminal Ponds A-4, B-5, and C-2:
CY 1997-2006
Annual Pu Loads for the A- and B-Series Ponds: CY 1997-2006
Relative Pu Load Totals for the A- and B-Series Terminal Ponds:
CY 1997-2006
Annual Am Loads for the A- and B-Series Ponds: CY 1997-2006
Relative Am Load Totals for the A- and B-Series Ponds: CY 1997—-

Relative Total Uranium Loading Schematic for the A- and B-Series
Ponds: CY 1997-2006
Annual Total Uranium Loads for the A- and B-Series Ponds: CY 1997-

Relative Total Uranium Load Totals for the A- and B-Series Ponds:
CY 1997-2006
Annual Pu Loads for Pond C-2: CY 1997-2006
Relative Pu Load Totals for Pond C-2: CY 1997-2006
Annual Am Loads for Pond C-2: CY 1997-2006
Relative Am Load Totals for Pond C-2: CY 1997-2006
Relative Total Uranium Loading Schematic for Pond C-2: CY 1997-

Combined Annual Pu Loads from Major COU Drainages and WWTP:
CY 1997-2006
Relative Pu Load Totals from Major COU Drainages and WWTP:
CY 1997-2006
Annual Am Loads from Major COU Drainages and WWTP: CY 1997-

Relative Am Load Totals from Major COU Drainages and WWTP:
CY 1997-2006
Annual Pu and Am Loads at GS10: CY 1997-2006
Annual Pu and Am Loads at the WWTP: CY 1997-2006
Annual Pu and Am Loads at SW027: CY 1997-2006
Annual Pu and Am Loads at SW093: CY 1997-2006
Annual Total Uranium Loads from Major COU Drainages and Former

WWTP: CY 1997-2006........cccceireieirierieiesieseseste e sreeaeaesae e seesre e sraenaaneens

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities

Doc. No. S0296000
Page x

U.S. Department of Energy

April 2007



Figure 2-125.

Figure 2-126.
Figure 2-127.
Figure 2-128.
Figure 2-129.
Figure 2-130.
Figure 2-131.
Figure 2-132.
Figure 2-133.
Figure 2-134.
Figure 2-135.
Figure 2-136.
Figure 2-137.
Figure 2-138.
Figure 2-139.
Figure 2-140.
Figure 2-141.
Figure 2-142.
Figure 2-143.
Figure 2-144.
Figure 2-145.
Figure 2-146.
Figure 2-147.
Figure 2-148.
Figure 2-149.
Figure 2-150.
Figure 2-151.
Figure 2-152.

Figure 2-153.
Figure 2-154.
Figure 2-155.

Figure 2-156.

Figure 2-157.
Figure 2-158.
Figure 2-159.
Figure 2-160.
Figure 2-161.

Figure 2-162.

Relative Total Uranium Load Totals from Major COU Drainages and
Former WWTP: CY 1997-2006
CY 2006 Ad Hoc Monitoring Locations
CY 2006 Indicator Parameter Monitoring Locations
Variation of Pu and Am with TSS at GS10
Variation of Pu and Am with TSS at GS51
Variation of Pu and Am with TSS at SW027
Variation of Pu and Am with TSS at SW093
Variation of Pu and Am with Flow Rate at GS10: Pre-Closure
Variation of Pu and Am with Flow Rate at GS10: Post-Closure.....................
Variation of Total Uranium with Flow Rate at GS10
Variation of Total Uranium with Flow Rate at GS13
Variation of Pu and Am with Flow Rate at GS51
Variation of Pu and Am with Flow Rate at SWO18............ccccocevvveivernnnene.
Variation of Pu and Am with Flow Rate at SWO027...........ccccoovevieiieiiec i,
Variation of Total Uranium with Flow Rate at SW027
Variation of Pu and Am with Flow Rate at SW093: Pre-Closure
Variation of Pu and Am with Flow Rate at SW093: Post-Closure
Variation of Total Uranium with Flow Rate at SW093
Variation of TSS with Flow Rate at GS10
Variation of TSS with Flow Rate at GS51
Variation of TSS with Flow Rate at SWO18..........ccccecevviiiiiieie e
Variation of TSS with Flow Rate at SWO027.........c.ccccevieiviieiiiciee e
Variation of TSS with Flow Rate at SW093...........cccocoevviie v
CY 2006 Investigative Monitoring Locations
CY 2006 Point of Evaluation Monitoring Locations
Pu and Am Compliance Values at GS10: CY 2006
Total Uranium Compliance Values at GS10: CY 2006
Annual Volume-Weighted Average Pu and Am Activities at GS10:
CY 1997-2006
Annual Volume-Weighted Average Total Uranium Activities at GS10:
CY 1997-2006
Metals Compliance Values and Hardness Concentrations at GS10:
CY 2006
Annual Volume-Weighted Average Metals and Hardness
Concentrations at GS10: CY 1997-2006
POE Monitoring Station GS10: Compliance Values and Individual
Sample Results for Total Uranium (January 1, 2006—December 31,
2006)
POE Monitoring Station GS10: Hydrograph and Individual Sample
Results for Total Uranium (January 1, 1997-December 31, 2006)
Average Annual Total Uranium Concentrations at GS10: 1997-2006
Annual Total Uranium Loads at GS10: 1997-2006
Variation of Total Uranium Concentration with Flow Rate at GS10:
1997-2006
POE Monitoring Station GS10: Hydrograph and Individual Sample
Results for Hardness (January 1, 1997—-December 31, 2006)
Pu and Am Compliance Values at SWO027: CY 2006.........ccccevvrivervarvesnernnnn.

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities

Doc. No. S0296000

Page xi



Figure 2-163.
Figure 2-164.

Figure 2-165.
Figure 2-166.
Figure 2-167.
Figure 2-168.
Figure 2-169.
Figure 2-170.
Figure 2-171.
Figure 2-172.
Figure 2-173.
Figure 2-174.
Figure 2-175.

Figure 2-176.
Figure 2-177.

Figure 2-178.
Figure 2-179.
Figure 2-180.
Figure 2-181.
Figure 2-182.
Figure 2-183.
Figure 2-184.
Figure 2-185.
Figure 2-186.
Figure 2-187.
Figure 2-188.
Figure 2-189.
Figure 2-190.

Figure 2-191.

Total Uranium Compliance Values at SW027: CY 2006
Annual Volume-Weighted Average Pu and Am Activities at SW027:
CY 1997-2006
Annual Volume-Weighted Average Total Uranium Activities at

SWO27: CY 1997-2006.......cueiuerririiiiiriiaiaiesiesie e siesiesesseseeseessessessessesseeseenes
Annual Volume-Weighted Average Metals and Hardness

Concentrations at SWO027: CY 1997-2006...........ccccerurrueriirniniieneenesieseeniens
Pu and Am Compliance Values at SW093: CY 2006.........ccccevvrvververeernernnnn.
Total Uranium Compliance Values at SW093: CY 2006
Annual Volume-Weighted Average Pu and Am Activities at SW093:
CY 1997-2006
Annual Volume-Weighted Average Total Uranium Activities at

SWO093: CY 1997-2006......ccueiuerririeriieiiaiaiesiesiesiestesesresseseeseessessessessessesseenes
Metals Compliance Values and Hardness Concentrations at SW093:

CY 2006
Annual Volume-Weighted Average Metals and Hardness

Concentrations at SW093: CY 1997—-2006..........cccccererruirierniniiesieniesieseeniens
CY 2006 Point of Compliance Monitoring Locations
Pu and Am Compliance Values at GS01: CY 2006
Volume-Weighted 30-Day Average Pu and Am Activities at GSO1:
CY 1997-2006
Total Uranium Compliance Values at GSO1: CY 2006..........cccccvervvrverveennne.
Volume-Weighted 30-Day Average Total Uranium Activities at GS01.:

CY 2003=2006.......00ceeeerreieerreiresrestesaeeeseessesessesressasseasaeseesessessesaesrearesreeneenes
Annual Volume-Weighted Average Pu and Am Activities at GSO1:

CY 1997-2006
Annual Volume-Weighted Average Total Uranium Activities at GS01.:
CY 2003-2006
Volume-Weighted 30-Day Average Pu and Am Activities at GS03:
CY 1997-2006
Volume-Weighted 30-Day Average Total Uranium Activities at GS03:

CY 2003=2006.......c00ceereereereriesresresreaaeeeeessessessessessessesseeseesessessessesressesseeneenes
Annual Volume-Weighted Average Pu and Am Activities at GS03:

CY 1997-2006
Annual Volume-Weighted Average Total Uranium Activities at GS03:
CY 2003-2006
Pu and Am Compliance Values at GS08: CY 2006
Total Uranium Compliance Values at GS08: CY 2006..........cccccvervvrvervaennne
Annual Volume-Weighted Average Pu and Am Activities at GS08: CY
L997=20006.......0ccueeteereeieieste st ste e se e ettt renre e e enes
Annual Volume-Weighted Average Total Uranium Activities at GS08:

CY 1997-2006
Pu and Am Compliance Values at GS11: CY 2006
Total Uranium Compliance Values at GS11: CY 2006..........cccccvervrivervannnne.
Annual Volume-Weighted Average Pu and Am Activities at GS11:

CY 1997-2006
Annual Volume-Weighted Average Total Uranium Activities at GS11.:
CY 1997-2006

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities

Doc. No. S0296000
Page xii

U.S. Department of Energy

April 2007



Figure 2-192.
Figure 2-193.
Figure 2-194.

Figure 2-195.

Figure 2-196.
Figure 3—-1.

Figure 3-2.
Figure 3-3.
Figure 3—4.
Figure 3-5.
Figure 3-6.

Figure 3-7.

Figure 3-8.
Figure 3-9.

Figure 3-10.
Figure 3-11.
Figure 3-12.

Figure 3-13.
Figure 3-14.
Figure 3-15.

Figure 3-16.
Figure 3-17.
Figure 3—18.

Figure 3-109.
Figure 3-20.

Figure 3-21.
Figure 3-22.
Figure 3-23.
Figure 3-24.
Figure 3—-25.
Figure 3—26.

Figure 3-27.

Figure 3—28.

Pu and Am Compliance Values at GS31: CY 2006 ..........cccceevvevivieieesineainnens 2-203
Total Uranium Compliance Values at GS31: CY 2006..........cccccvevvvrivervaeenne. 2-204
Annual Volume-Weighted Average Pu and Am Activities at GS31:

CY 199772006 .......0ccueeueerierieiesiese e ste e e et e e sre e te e ra e et srestesresresreenaens 2-204
Annual Volume-Weighted Average Total Uranium Activities at GS31.:

CY 199772006 .......0ccueeueereeieiiesiestesieste e e et e st ste e re e e e e saesaesresnesreenaenes 2-205
CY 2006 Non-POC Monitoring LOCAtIONS..........cccveeiuieiieiiieeiieesiee e 2-207
Rocky Flats Site IMP Ground Water Monitoring Locations: End of

(O 7 00 OSSPSR 3-3
Concentrations of PCE, TCE, and cis-1,2-DCE in Well 00897 ............cc.ceuee.. 3-16
VOCs in Samples from Sentinel Well 15699 ...........cccccoveviiiiivicciiciic e 3-17

Media Replacement at the MSPTS ..o 3-18
Data Display From Automated Instrumentation Installed at the MSPTS.......... 3-19
Primary VOCs in Samples from East Trenches Plume Source-Area

Evaluation Wells 3687 and 05691
Most Commonly Detected VOCs in Sentinel Wells Downgradient of

LER L= = e I TSRS 3-23
Data Display From Automated Instrumentation Installed at the ETPTS
Concentrations of Nitrate in Ground Water Samples From the Solar
PONAS PIUME SOUICE ATA....c.uieeeiiieieeiiesieeieeaesteeeesree e esaeseesaaeseesreessesneessaees 3-27
Concentrations of Nitrate in Ground Water Samples Downgradient of

the Solar Ponds PIUME SOUICE A& ........cceevverieiieieee e ese e 3-28
Concentrations of Uranium in Ground Water Samples From the Solar

PONAS PIUME SOUICE ATA....c.uieueeiiieieeiesieesieeiesieeee e steeeesaestaesaesreensesneesneeeas 3-29
Concentrations of Uranium in Ground Water Downgradient of the SPP

SOUICE ATBA... ittt sttt ettt ettt et s b e et e e s beeanteesbeesnbeeabeeannaens 3-30
Concentrations of Primary VOCs in SEP-Area VOC Plume ..........cccceeveinnne 3-31
Photographs from SPPTS Investigation and Repair ...........cccccovvveiiivncncicnenn, 3-33
Nitrate and Uranium in Water Samples from the Traditional SPPTS

influent Sampling Location, SPPMMO02, vs. Actual Influent Collected

TrOM SPIN oo 3-35
Concentrations of Nitrate in SPPTS Effluent and Discharge Water.................. 3-36
Uranium and Nitrate at SPPTS Performance Location GS13. ...........cccccevueenee. 3-37
Concentrations of VOCs in Source-Area Wells 00191 (903 Pad) and

07391 (RYAN’S PIL) c.eviiiiiiieiieieiesie ettt 3-39
PCE and TCE in Downgradient 903 Pad/Ryan’s Pit Plume Wells ................... 3-40
Carbon Tetrachloride and Chloroform in Downgradient 903

Pad/Ryan’s Pit PIUME WELIS ... 3-41
PCE and TCE in South 1A Plume/B444 WellS..........ccccooniiiiiiiiiiieee e 3-43
Concentrations of VOCs in 1A Wells P114689 and P115589............ccccvevennnne. 3-44
VOCs Present in the Vinyl Chloride Plume Source Area.........ccccoceveveeiiveiinnens 3-46
Concentrations of VOCs in OBP#2 Source Area Well 91105 ...........cccccovnnee. 3-47
Concentrations of OBP#2 VOCs in Downgradient Well 91203 ....................... 3-48
Concentrations of Primary IHSS 118.1 VOCs in Source Area and

Downgradient WELIS .........ccvvoiuiiiice e 3-49
Concentrations of Primary PU&D Yard Plume VOCs in Source Area

and Downgradient WEeIIS...........cooiii i 3-51
OUL PIUME VOCS.....cciieiiiiiesieee et ee st ae e se e e saeanee s stesneesraeseanee e 3-52

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000
Page xiii



Figure 3—-29.
Figure 3—30.
Figure 3-31.
Figure 3-32.
Figure 3-33.

Figure 3—-34.

Figure 5-1.
Figure 5-2.

Figure 5-3.

Figure 6-1.
Figure 6-2.
Figure 6-3.
Figure 6-4.
Figure 6-5.
Figure 6-6.
Figure 6-7.

Figure 6-8.
Figure 6-9.

Figure 6-10.
Figure 6-11.
Figure 6-12.
Figure 6-13.
Figure 6-14.
Figure 6-15.
Figure 6-16.
Figure 6-17.
Figure 6-18.

Figure 6-109.
Figure 6-20.

UHSU Potentiometric Contours: Second Quarter 2006 ...........cccccevvveeeiiveenneenns 3-55

UHSU Potentiometric Contours: Fourth Quarter 2006 ............ccccveveeriveriernene. 3-56
Historic Photographs of SW056 and Associated Area........ccccocvevveviieeieeineenne 3-77
“As-built” Drawings of French Drain and Constructed Hillside........................ 3-78
Photographs of Hillside and Ground Surface Prior to Slump

DEVEIOPMENT ...t bbb 3-79
Photographs of Slump During Development...........cccccoovviiieie e, 3-80
CY 2006 Air SamMpling NEtWOIK ........cccooiriiiririnisieieeee e 5-3

Dose Rate Estimated from Environmental Measurements of Airborne
Radionuclides Sampled from October 2005 through September 2006,

DY MONEN .. 5-5
Annually Averaged Concentrations as a Fraction of the 10 mrem

Standard for the Years Leading to Site ClOSUIE..........cccevveiiiieiie i 5-7
2006 Diffuse Knapweed (Centaurea diffusa) Distribution at RFS...................... 6-5
2006 Dalmatian Toadflax (Linaria dalmatica) Distribution at RFS .................... 6-6
2006 Herbicide Application LOCALIONS .........cccoverviiiriiinieieiee e 6-9
2006 Herbicide Application Locations (along roads)..........ccccecveevvevieiiveeninnnn, 6-10
Dalmatian Toadflax Stem Density Response to Herbicide Applications.......... 6-14
2006 Rocky Flats Site Revegetation Monitoring UnitS...........ccccevvvviieeiiecinnns 6-17
2006 Present Landfill and Original Landfill Revegetation Monitoring

NS e bbb bbb e 6-41
2006 Biocontrol Study Locations at the Rocky Flats Site.........cccccovceniivnnne. 6-51

Diffuse Knapweed Cover at Biocontrol Release Locations (2001-2006)......... 6-53
Diffuse Knapweed Density at Biocontrol Release Locations

(2001720008).....ccueereerierieiesie st sie et bbbttt bbb re e ans 6-55
Average Number of Diffuse Knapweed Flowerheads per Plant at

Biocontrol Release Locations (2001—2006) .........ccceeveeiieeiiieiieiiieesee e 6-56
Average Number of Diffuse Knapweed Seeds per Flowerhead at

Biocontrol Release Locations (2002—2006) ..........cceveeiveiiieiieiiieesiee e 6-58
Percent of Diffuse Knapweed Flowerheads with Evidence of Insect

Damage at Biocontrol Release Locations (2002—2006) ..........cccccvvevveeriverieennne. 6-59
Percent of Diffuse Knapweed Flowerheads Divided into Insect Damage
Categories at Biocontrol Release Locations (2004—2006) .........ccccccvevveiiveiinnns 6-61
Average Number of Diffuse Knapweed Seeds per Square Meter at

Biocontrol Release Locations (2002—2006) ..........ccevveiiveeiiieiieiiieesee e 6-63
Rocky Flats Precipitation versus Diffuse Knapweed Cover, Density,

and Number of Seeds/Flowerhead (2001—2006) .........cccceevvevieiiieeiiinsiieieesinens 6-65
Rocky Flats Precipitation and Mean Number of Flowerheads/Plant of

Diffuse Knapweed at Biocontrol Release Locations (2001-2006) ................... 6-66

Percent of Diffuse Knapweed Flowerheads Divided into Insect Damage
Categories and Mean Number of Seeds/Flowerhead with and without

Insect Damage at Biocontrol Release Locations (2004—2006) ..........cc.cceeeeee. 6-67
Frog Vocalization Monitoring LOCAtIONS.........cccevvieiieiiiieiie e 6-71
Frog Vocalization SUMMANY ........cceiiiiriiiiiiise e 6-73

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000

Page xiv

U.S. Department of Energy
April 2007



Table 2-1.

Table 2—-2.
Table 2-3.

Table 2—-4.

Table 2-5.

Table 2-6.

Table 2-7.

Table 2-8.

Table 2-9.

Table 2-10.

Table 2-11.

Table 2-12.

Table 2-13.

Table 2-14.

Table 2-15.

Table 2-16.

Table 2-17.

Table 2-18.

Table 2-19.
Table 2-20.

Table 2-21.
Table 2-22.
Table 2-23.
Table 2-24.
Table 2-25.
Table 2-26.
Table 2-27.

Tables

Matrix of Monitoring Locations and Supported IMP Decision Rules:

O 7 00 OSSPSR 2-4
Monitoring Network Precipitation Gage Information ............cccoceveeieniiiiniinnnnnns 266
Summary Statistics for Pu-239,240 Analytical Results in CY 1997-

(@01 (0] o =] g 1 T2 0101 YRR 2-73
Post-Closure Summary Statistics for Pu-239,240 Analytical Results

(October 13, 2005—December 31, 2000) ........ccereeriereereiierrereeseeseeeeesreeseesseeses 2-73
Summary Statistics for Am-241 Analytical Results in CY 1997-

(@01 (0] o =T g T2 0101 YRR 2-76
Post-Closure Summary Statistics for Am-241 Analytical Results

(October 13, 2005—December 31, 2000) ........cerveiereerierierrereeseeseeseeseeseeseenes 2-76
Summary Statistics for Total Uranium Analytical Results in CY 1997-

(@0 (0] o =T g T2 0101 YRR 2-79
Post-Closure Summary Statistics for Total Uranium Analytical Results

(October 13, 2005—December 31, 2000) ........cervereereerieiiierirereeseeseeseeseeseesseeses 2-79
Average Pu/Am Ratios for Analytical Results in CY 1997-

(@01 (0] o =T g T2 0101 YRR 2-82
Post-Closure Average Pu/Am Ratios for Analytical Results (October 13,
2005—December 31, 2006).......ccceiuerrrieerieeieaieseeie s e 2-82
Average U-233,234/U-238 Ratios for Analytical Results in CY 1997-

(@01 (0] o =T g T2 0101 TR 2-84
Post-Closure Average U-233,234/U-238 Ratios for Analytical Results

(October 13, 2005—December 31, 2000) ........ceovereereerieiierrerieseeseeseeseeseesseeses 2-84
Summary Statistics for POE Metals Results from GS10 in CY 1997-

(@01 (0] o =T g 1 T2 0101 YRR 2-87
Post-Closure Summary Statistics for POE Metals Results from GS10

(October 13, 2005—December 31, 2000) ........cerveerreerieiiereereeseeseeeeesreeseesneeses 2-87
Summary Statistics for POE Metals Results from SWO027 in CY

1997—0CtODEr 13, 2005 .....vviiiiiceiiee ettt 2-87
Post-Closure Summary Statistics for POE Metals Results from SW027

(October 13, 2005—December 31, 2000) ........ccovereereerieiierrereeseeseeeeeseeseeseenes 2-88
Summary Statistics for POE Metals Results from SW093 in CY 1997-

(@01 (0] o =T g T2 0101 YRR 2-88
Post-Closure Summary Statistics for POE Metals Results from SW093

(October 13, 2005—December 31, 2000) ........cerveerreerieiiereereeseeseeseeseeseesneenes 2-88
Activity to Mass Conversion Factors for Pu, Am, and U ISOtopes............ccccuv..e. 2-89
Offsite Pu and Am Loads from Walnut and Woman Creeks: CY 1997-

2006, ettt e b Rt R et e ettt renreene e 2-93
Total Uranium Loads from Walnut and Woman Creeks: CY 2003-2006............ 2-96
Pu Loads at GS03, GS08, and GS11: CY 1997-2006.........cccceruererrererererenrnnnes 2-99
Am Loads at GS03, GS08, and GS11: CY 1997-2006...........ccoovvrervivereeiirireenns 2-99
Total Uranium Loads at GS03, GS08, and GS11: CY 2003-2006..................... 2-102
Pu Loads at GS01 and GS31: CY 1997-2006........c.cccerrverurrieernerieseeseereeseennens 2-104
Am Loads at GS01 and GS31: CY 1997-2006 ..........cceervrrerreererrierierienesieniennenns 2-105
Total Uranium Loads at GS01 and GS31: CY 2003-2006 .........cccervvrveruraenne 2-108

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000
Page xv



Table 2-28.

Table 2-29.

Table 2—-30.
Table 2-31.
Table 2-32.

Table 2-33.
Table 2—-34.
Table 2-35.
Table 2-36.
Table 2-37.
Table 2-38.
Table 2-39.
Table 2-40.
Table 2-41.
Table 2—-42.

Table 2-43.
Table 2-44.
Table 2—-45.
Table 2-46.
Table 2-47.
Table 2-48.
Table 2—-49.
Table 2-50.
Table 2-51.
Table 2-52.
Table 2-53.
Table 2-54.
Table 2-55.
Table 2-56.
Table 2-57.

Table 2-58.

Table 2-59.

Table 2-60.
Table 2-61.

Table 2-62.

Table 2-63.

Table 2-64.

Pu and Am Loads from Terminal Ponds A-4, B-5, and C-2: CY 1997-

Total Uranium Loads from Terminal Ponds A-4, B-5, and C-2:
CY 1997-2006
Pu Load Summary for the A- and B-Series Ponds: CY 1997-2006...................
Am Load Summary for the A- and B-Series Ponds: CY 1997-2006
Total Uranium Load Summary for the A- and B-Series Ponds: CY 1997-

Pu Load Summary for Terminal Pond C-2: CY 1997-2006
Am Load Summary for Terminal Pond C-2: CY 1997-2006............cc.ccrevrrrnnne
Total Uranium Load Summary for Terminal Pond C-2: CY 1997-2006
Central OU Pu and Am Loads: CY 1997-2006...........ccceourrrrrerenereneneneneninns
COU Total Uranium Loads: CY 1997-2006
Ad Hoc Monitoring Locations
Ad Hoc Field Data Collection: Parameters and Frequency
Indicator Parameter Field Data Collection: Parameters and Frequency.............
Indicator Parameter Analytical Data Collection: Analytes and Frequency........
Data Evaluation for Indicator Parameter Monitoring for Analytical
Water-Quality ASSESSIMENL........ccuviiiieiieeitie it riee et sre e saeeree
Investigative Monitoring Locations
Investigative Field Data Collection: Parameters and Frequency..........ccccceeenenne
Investigative Sample Collection Protocols
Investigative Analytical Targets (Analyses per Year)
Sampling Locations for PLFTS
Sampling Locations for OLF
RFCA POE AOQIls
POE Monitoring Locations
POE Field Data Collection: Parameters and FreqUuenCy ..........ccocevervrenvnnnnnns
POE Sample Collection Protocols
POE Analytical Targets (Analyses per Year)
POE Target Sample Distribution
POE Monitoring Analytical Data Evaluation
POE Monitoring RFCA ACHON LEVEIS........ccoeiiiiiieceeie e
Annual Volume-Weighted Average Radionuclide Activities at GS10 in

CY 199772006.......cecueieeieeiiesieereeiieieie e sie sttt sttt besreaneareeneas
Annual Volume-Weighted Average Hardness and Metals Concentrations

at GS10 0N CY 199772006.........cccemierrerieierieriesiesiesiesesresseeeesee e seessesee e ssesseenes
Reportable 12-Month Rolling Average Values for RFCA POE

Monitoring Location GS10
Recent Analytical Results for Composite Samples Collected at GS10
Uranium Concentrations and Isotopic Signatures from Samples Collected
at GS10 as Reported by LANL
Annual Volume-Weighted Average Radionuclide Activities at SW027 in

CY 199772006........ccuecueieeeieiieeteeeeeeie e sesteste e sa e e e et esresre e re e e anaeneas
Annual Volume-Weighted Average Hardness and Metals Concentrations

at SW027 in CY 1997=2006.........c.cceeuereierieriesiesiesieseseseeseesae e see e sre e sressaens
Annual Volume-Weighted Average Radionuclide Activities at SW093 in

CY 199772006........ccuecueieeeieiteeteeeeeeie e steste e e e ra e e e e e tesresrearesra e aneenes

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000

Page xvi

U.S. Department of Energy
April 2007



Table 2-65.

Table 2-66.
Table 2—-67.
Table 2-68.
Table 2—-69.
Table 2-70.
Table 2-71.
Table 2-72.
Table 2-73.
Table 2-74.

Table 2-75.
Table 2-76.
Table 2-77.
Table 2-78.
Table 2-79.
Table 2-80.
Table 2-81.

Table 2-82.
Table 2-83.

Table 3-1.

Table 3—-2.
Table 3-3.

Table 3—-4.
Table 3-5.
Table 3-6.
Table 3-7.
Table 3-8.
Table 3-9.

Table 3-10.
Table 3-11.
Table 3-12.
Table 3-13.
Table 3-14.
Table 3-15.
Table 3-16.
Table 3-17.

Table 4-1.
Table 4-2.
Table 4-3.

Annual Volume-Weighted Average Hardness and Metals Concentrations

at SWO093 N CY 199772006.........ccccereeriieeriiaieseesieeieseesieseesseeseesseesseeseesneesees 2-181
REFCA POC AOIS...ciiiiieciecie sttt ettt 2-185
POC MONItOrNG LOCALIONS.......ccviiiiiiieiieieiieie ettt 2-185
POC Field Data Collection: Parameters and FrequUency..........cccooveevveiveerieennnn. 2-186
POC Sample Collection ProtoColS...........ccoeieiiiiiiiieieseeee e 2-186
POC Target Sample DistriBULION .........cceciiiiiiiie e 2-187
POC Analytical Targets (AnalySes Per YEar) .......coccuoeverererenenesesesieseneeneas 2-187
POC Monitoring Analytical Data Evaluation.............ccccceevevveieiieesic s, 2-189
POC Monitoring RFCA Standards ..........ccoceoereneiineninieeesese s 2-189
Annual Volume-Weighted Average Radionuclide Activities at GSO1 in

CY 199772006........ccuecueieeeieiteeteeeeeeie e steste e e e ra e et se e tesresreare e naaneenes 2-190
Annual Volume-Weighted Average Radionuclide Activities at GS03 in

CY 199772006........ccueiueieeeieiieeteeeeeeie e e st e e e se et sresre e e e eneenes 2-194
Annual Volume-Weighted Average Radionuclide Activities at GS08 in

CY 199772006........ccuecueireeieiteeteee et eie et ste et te e e sa e te st srearesre e enaeneas 2-197
Annual Volume-Weighted Average Radionuclide Activities at GS11 in

CY 199772006........ccuecueieeeieiieeteeeeeeie e sesteste e e e e et esrestesresre e ra e anaeneas 2-200
Annual Volume-Weighted Average Radionuclide Activities at GS31 in

CY 199772006........ccuecueieeeieeieeteeeeeeie e steste e te e a e saestesresre s e raeneanaenes 2-203
NON-POC MoNItoring LOCALIONS........cccueiiiiiiieiieciiee e 2-206
Non-POC Field Data Collection: Parameters and Frequency..........c.ccocceeveeennen. 2-206
Non-POC Sample Collection ProtocCols...........ccceivviiieiiiiiiecie e 2-207
POC Monitoring Analytical Data Evaluation .............cccceoeiinenineniicniscnens 2-208
POC Monitoring RFCA Standards ...........cccocveiiiiiie e 2-208
IMP Classifications for the 2006 Ground Water Monitoring Network

(S 1400 o) OSSPSR 3-5
Additional Proposed Modifications to the Monitoring Network..............c.ccocvvvenee. 3-6
Summary of Scheduled Routine Ground Water Sampling in CY 2006 (by

QUAITET) 1.ttt b bbbttt ettt b b bt 3-7
Summary of Samples Not Successfully Collected...........cccoovviiiiiiiiiiiiciiecs 3-10
Summary of Seasonal Kendall Trend Calculations for Sentinel Wells................. 3-14
Selected VOC Data from MSPTS Influent and Effluent............cccooiiiniinnnn, 3-20
Summary of Recent VOC Data from ETPTS Influent and Effluent .................... 3-26
Calendar Year Precipitation Totals at the Site...........cccovvivieii i 3-57
Calculated Flow Velocities fOr 2006 ...........ccoererereninieniniseeieese e 3-66
RCRA Ground Water Sampling Performed in 2006 at the PLF............c.cccooeenn. 3-71
Results of Ground Water ANOVA at the Present Landfill.............cc.ccooooninnnns 3-72
VOCs detected in 2006 in Downgradient Wells at the Present Landfill .............. 3-73
RCRA Ground Water Sampling Performed in 2006 at the OLF..............ccce...... 3-73
Results of Ground Water ANOVA at the Original Landfill....................ccoconn 3-74
VOCs Detected in 2006 in Downgradient Wells at the Original Landfill............ 3-75
Field Screening Results From the SPPTS.........cocoiiiiii e 3-82
Comparison of Analytical Results From Samples Collected Using No-

Purge and Purge Sampling Methods...........cccceiiieiiiiiic i 3-87
CY 2006 Sample Type BreakaOWN ........cccoeiieriiiininiinisiseeeeieee e 4-5
Summary of Duplicate Error Ratio ValUes...........cccceviiiiieiieiiecsic e 4-6
SUMMAry Of RPD ValUES........cuoiiiiiiie e 4-6

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000
Page xvii



Table 4-4.
Table 4-5.
Table 4-6.
Table 5-1.

Table 5-2.
Table 6-1.
Table 6-2.
Table 6-3.

Table 6-4.

Table 6-5.
Table 6-6.
Table 6-7.
Table 6-8.
Table 6-9.

Table 6-10.
Table 6-11.
Table 6-12.
Table 6-13.
Table 6-14.
Table 6-15.
Table 6-16.
Table 6-17.
Table 6-18.
Table 6-19.
Table 6-20.
Table 6-21.
Table 6-22.

Table 6-23.

Table 6-24.

Table 6-25.

Table 6-26.

Table 6-27.

Table 6-28.

Summary of MS and MSD Recovery Data...........cccceeiviiieiiieiie e 4-7
Summary of Validation and Verification Data Completeness...........c.ccoovvvrinnnnnns 4-8
Summary of Field Quality Control Samples and Data Records .............ccccceveeuneene. 4-9
Annually Averaged Isotopic Concentrations at Sampling Network

Locations for the Period from October 2005 through September 2006.................. 5-4
Annual Average Ambient Radionuclide Concentrations............cccceveverenencnenn. 5-4
New Plant Species at ROCKY FIatS .........ccccviviiiiiiiicie e 6-2
Forktip Three-Awn Establishment SUmMmary ...........ccccooviiiiiincin e 6-3
2006 Estimated Weed Infestation Acreage Summary for the Rocky Flats
1SS 6-7
Comparison of 1997-2006 Weed Infestation Extents at the Rocky Flats
1SS 6-7
2006 Weed Control Location SUMMANY ........cccoiieiiieiie i sie e sne e 6-11
2006 Revegetation Location Sample SizeS.........cccoovviiinininiiiieeeee e 6-16
Species Richness Summary at Locations AL=A25.........ccccvviiieiieiiienic e 6-18
Number of Seeded Species Present in 2006 SUMMAIY .........cccocervrenierinieniiniennens 6-21
2006 Rock, Litter, and Basal Vegetation Cover SUMMary.........ccccevvvvevveiiveennnens 6-22
Species Foliar Cover Summary at Locations AL=AS5........cccooveiiiiiineninenei 6-23
Species Foliar Cover Summary at Locations A6—ALO0.........cccccceviviiiiieeiiieiinnens 6-26
Species Foliar Cover Summary at Locations AL1-AlL5........ccccoceiviinenincneninn 6-29
Species Foliar Cover Summary at Locations AL6—A20...........cccceeeviieviveiiieninnens 6-32
Species Foliar Cover Summary at Locations A21-A25.........cccccevvveieniinieneninnn. 6-35
Success Criteria Summary for Revegetation Locations in 2006 ................ccceeee... 6-40
2006 Species Richness Summary at the PLF and OLF ..o, 6-43
Seeded Species BY LOCAION.........ccooiiiiiiiiiccie e 6-45
Number of Seeded Species Present in 2006 SUMMAIY .........cccocervreneninennniennnns 6-45
2006 Rock, Litter, and Basal Vegetation Cover SUMMary.........ccocovvvevveiiveeninens 6-46
2006 Species Foliar Cover Summary at the PLF and OLF ..........ccccoovvviiiiiennn. 6-47
Success Criteria Summary for Revegetation Locations in 2006 ...............ccceeveen. 6-49

Average Percent Cover of Diffuse Knapweed at Biocontrol Release

Locations (2001=20006) ........cccureireeiireeiieiiieseesireesiee e sieesre e e sae e sra e enne e 6-50
Average Density (plants/m?) of Diffuse Knapweed Plants at Biocontrol

Release Locations (2001-2006)
The Average Number of Flowerheads per Plant at Biocontrol Release

Locations (2001—=20006) ........cccureruieiiieeriieiiiesiee e esee e sieesre et e e sraesre e snne e 6-54
The Average Number of Seeds per Flowerhead (out of 500 flowerheads

examined) at Biocontrol Release Locations (2002—-2006)
Percent of Flowerheads (out of 500 flowerheads examined) with

Evidence of Insect Damage at Biocontrol Release Locations

00010 ) TP 6-57
The Average Number of Seeds per Flowerhead (out of 500 flowerheads

examined) at all Five Release Locations, calculated for the following

categories: all flowerheads, flowers with evidence of insect damage, and
flowerheads with evidence of no insect damage (2002—2006).............cceevrvvrnnnnn. 6-60
The Percent of Flowerheads (out of 500 examined) at all Five Release

Locations with the following flowerhead damage: no evidence of insect

damage, evidence of Larinus spp., evidence of U. affinis, evidence of

U. quadrifasciata, and evidence of an unknown insect (2004-2006)................... 6-60

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
Doc. No. S0296000

Page xviii

U.S. Department of Energy
April 2007



Table 6—-29. The Average Number of Diffuse Knapweed Seeds per Square Meter at

Biocontrol Release Locations (2002—=2006) ..........ccccurererieerienenieneniesiesiesiesenieas 6-62

Table 6—-30. Frog Vocalization Summary 1999—-2006............ccccceerirririiiieiie i see e 6-69

Table 7-1. CY 2006 Pond Water TranSTerS.........cccueiviivereiienieeiesie e esie e se e see e eee e 7-1
Appendixes

Appendix A Hydrologic Data

Appendix B Water-Quality Data

Appendix C  Landfill Inspection Forms

Appendix D  Report on Treatability Studies for the Solar Ponds Plume

Appendix E  Chains of Custody for Present Landfill and Original Landfill Water Monitoring Locations

2006 Ecology Data for the Rocky Flats Site

U.S. Department of Energy Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
April 2007 Doc. No. S0296000
Page xix


http://www.lm.doe.gov/documents/sites/co/rocky_flats/ecology/cd1/START%20HERE%202006%20ANNUAL%20ECOLOGY%20REPORT%20CD1.HTM
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/appxa.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/appxb.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/appxc.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/appxda.pdf
http://www.lm.doe.gov/documents/sites/co/rocky_flats/annual_report/2006/appxe.pdf

End of current text

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities U.S. Department of Energy
Doc. No. S0296000 April 2007
Page xx



Acronyms

ac-ft acre-feet

Ag silver

ALF Action Level Framework
Am americium

ANOVA  Analysis of Variance
AOC Area of Concern

AOI analyte of interest

As arsenic

Ba barium

Be beryllium

Bo boron

BZ Buffer Zone

CAD Corrective Action Decision
Cd cadmium

CDPHE Colorado Department of Public Health and Environment
CERCLA Comprehensive Environmental Response, Compensation & Liability Act —

“Superfund”
CFR Code of Federal Regulations
cfs cubic feet per second
CNHP Colorado Natural Heritage Program
Ccou Central Operable Unit
Cr chromium
CYy calendar year
D&D decontamination and decommissioning
DCA dichloroethane
DCE dichloroethene
DER Duplicate Error Ratio—calculated for real/duplicate radionuclide analyses
DOE U.S. Department of Energy
DQA data quality assessment
DQO data quality objective
EPA U.S. Environmental Protection Agency
ERP Emergency Response Plan for Rocky Flats Ste Dams
ESL Environmental Sciences Laboratory
ETPTS East Trenches Plume Treatment System
FC Functional Channel
FY fiscal year
g gram
GIS Geographic Information System
GPS Global Positioning Systems
GWIS ground water intercept system
HR ICP/MS high resolution inductively-coupled plasma/mass spectrometry
HRC Hydrogen Release Compound®
1A Industrial Area
IDLH Imminent Danger to Life and Health
IHSS Individual Hazardous Substance Site
IMP Integrated Monitoring Plan
U.S. Department of Energy Rocky Flats Annual Report of Site Surveillance and Maintenance Activities
April 2007 Doc. No. S0296000

Page xxi



IRA Interim Remedial Action

ITS Interceptor Trench System
K-H Kaiser-Hill Company, LLC
LANL Los Alamos National Laboratory
LCS laboratory control sample

LM Office of Legacy Management
m? cubic meter

MDA minimum detectable activity
MDL method detection limit

ug/L micrograms per liter

mg/L milligrams per liter

mi milliliter

Mn manganese

mrem millirem

MS matrix spike

MSD matrix spike duplicate

MSPTS Mound Site Plume Treatment System
NA not applicable

NSQ Non-Sufficient Quantity

OBP Oil Burn Pit

OLF Original Landfill

Oou Operable Unit

PA Protected Area

PARCC precision, accuracy, representativeness, completeness, and comparability
PCE tetrachloroethene

pCilg picocuries per gram

pCi/L picocuries per liter

PLF Present Landfill

PLFTS Present Landfill Treatment System
POC Point of Compliance

POE Point of Evaluation

POU Peripheral Operable Unit

ppb parts per billion

Pu plutonium

PU&D Property Utilization and Disposal
QA quality assurance

QC quality control

RAO Remedial Action Objective
RCRA Resource Conservation and Recovery Act

RFCA Rocky Flats Cleanup Agreement
RFETS Rocky Flats Environmental Technology Site
RFLMA Rocky Flats Legacy Management Agreement

RFP Rocky Flats Plant

RFPO Rocky Flats Project Office

RFS Rocky Flats Site

RI/FS Remedial Investigation/Feasibility Study
RMA Rocky Mountain Arsenal

RMRS Rocky Mountain Remediation Services

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities U.S. Department of Energy
Doc. No. S0296000 April 2007
Page xxii



ROD
RPD
Se
SEEPro
SEP
SID
S-K
SOP
SPP
SPPTS
SvOoC
SWD
TCE
TIMS
Tl

TPU
TSS

U
UHSU
USFWS
V&V
VOC
WQP
WWTP
ZVI

Record of Decision
relative percent difference
selenium

Site Environmental Evaluation for Projects

Solar Evaporation Pond

South Interceptor Ditch
Seasonal-Kendall

standard operating procedure

Solar Ponds Plume

Solar Ponds Plume Treatment System
semivolatile organic compound

Soil and Water Database
trichloroethene

thermal ionization mass spectrometry
thallium

Total Propagated Uncertainty

total suspended solids

uranium

upper hydrostratigraphic unit

U.S. Fish and Wildlife Services
validation and verification

volatile organic compound

Water Quality Parameter

former Waste Water Treatment Plant
zero-valent iron

U.S. Department of Energy

April 2007

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities

Doc. No. S0296000
Page xxiii



End of current text

Rocky Flats Annual Report of Site Surveillance and Maintenance Activities U.S. Department of Energy
Doc. No. S0296000 April 2007
Page xxiv



Executive Summary

This report covers the calendar year of 2006 (January 1 through December 31). The U.S.
Department of Energy (DOE) Office of Legacy Management (LM) is responsible to implement
the final response action selected in the Final Corrective Action Decision/Record of Decision
(CAD/ROD) issued September 29, 2006, for the Rocky Flats Site (RFS). Prior to the CAD/ROD,
cleanup and closure activities in accordance with the requirements of the Rocky Flats Cleanup
Agreement (RFCA) were completed by the DOE Office of Environmental Management.

Under the CAD/ROD, two Operable Units (OUs) were established within the boundaries of the
Rocky Flats property: the Peripheral OU (POU) and the Central OU (COU). The COU
consolidates all areas of the site that require additional remedial/corrective actions, while also
considering practicalities of future land management. The POU includes the remaining, generally
unimpacted portions of the site, and surrounds the COU. The response action in the final
CAD/ROD is no action for the POU, and institutional and physical controls with continued
monitoring for the COU.

The Rocky Flats Legacy Management Agreement (RFLMA) will supersede RFCA. The purpose
of RFLMA isto establish the regulatory framework for implementing the CAD/ROD final
response action and ensuring that it remains protective of human health and the environment. As
of December 31, 2006, the Draft RFLMA was issued for public review and comment prior to
regulatory approval, but this report assumes the activities covered under this report will not
significantly change in the final RFLMA.

Therefore, this report includes the results of surveillance and maintenance activities conducted
under RFCA and subsequently conducted under the CAD/ROD and the Draft RFLMA. These
surveillance and maintenance requirements include environmental monitoring; maintenance of
the erosion controls, access controls (fences), landfill covers, dams, and ground water treatment
systems; and operation of the ground water treatment systems.

This report includes all data evaluation as required by the 2006 RFCA Integrated Monitoring
Plan, which underwent revision during this period (DOE 2006c¢, 2006d). For water monitoring,
data evaluation is limited to those locations that remained after the CAD/ROD as part of the LM
water-monitoring network.

Highlights of the monitoring, surveillance, and maintenance activities are as follows:

. Surface water flow volumes show expected reductions resulting from land configuration
changes and removal of impervious surfaces. Surface water hydrologic data are
summarized in Section 2.2.

. Surface-water monitoring at the Present Landfill Treatment System showed several
analytes as periodically above applicable standards. These events have been discussed with
the regulators and documented in contact records (Section 2.8).

. Point of Evaluation (POE) location GS10 continued to show reportable values for total
uranium. Evaluation has suggested that these reportable values are a due to changesin
hydrologic conditions resulting in ground water with naturally occurring uranium making
up alarger proportion of streamflow at GS10. All other POEs and all other analytes at
GS10 showed acceptable water quality for the entire year (Section 2.9).
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. All surface-water Points of Compliance showed acceptable water quality for the entire year
(Section 2.10).

. All other surface-water monitoring showed acceptable water quality (various subsections
in Section 2).

. Ground water quality and flow at the RFS was generally consistent with previous years.
Ground water contaminant plumes and ground water flow conditions are discussed in
Section 3.

. Three of the four ground water treatment systems at the RFS underwent more intensive
maintenance in 2006, including installation of automated instrumentation at the East
Trenches Plume Treatment System and the Mound Site Plume Treatment System, media
replacement at the Mound Site Plume Treatment System, and plumbing repairs at the Solar
Ponds Plume Treatment System. These activities restored water treatment at the Mound
and Solar Ponds systems, and allow enhanced maintenance and system performance at the
Mound and East Trenches systems. Section 3 addresses these activities and water quality at
the systems.

. The annual data quality assessment showed that the Site continues to collect high quality
data sufficient for decision making (Section 4).

. Air quality monitoring was consistent with previous years and continued to show low
emissions (Section 5).

. All required ecological data collection, analysis, and reporting was completed as scheduled
(Section 6).

. Section 7 includes descriptions of Site operations and maintenance including inspections,
issue resolution, facility upgrades, specia projects, and significant events.
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