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APPENDIX F- 1 : DAILY QC REPORTS 



Job NO. 043-2246 Report No. 051605MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 033-2203 

EMllROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: 'Original Landfill (Rocky Flats) 

DATE Fl S O T  W T  F S 

SHIFT: Day (0630-1 700) 

PRECIPITATION: AM: none PM: none 

CLOUD COMR Partly cloudy WIND: High 

GAI PERSONNEL HOURS CHARGED: 

Michael Place (0600-1530, 9.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Excavation to Competent Material: Envirocon used to Hitachi 450, and Cat 345 
excavators to remove loose soils from the footprint of the buttress fill area. Material was 
loaded into Cat 633 scrapers and hauled to a fill area.. 

0 
SUMMARY OF QC TESTING: 

Took a sample of Centennials economy road base material for use as a potential buttress fill into 
the lab for grain size analysis. The sample name is CERB-1 

Quality Control b r  the Original Landfil is confident that the above items are being conducted in 
acwdance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Re-EV Meetiw: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 

GOLDER ASSOCIATES 

A .  



Job No: 043-2246 Report No. 051605MSPOaity 

Other Meetinas: Met with the Michael Keating of Kaiser Hill to discuss the possibility of using 
Pioneer pit fines as regrade fill on the slopes of the Original Landfill. Stated a few possible 
resulting changes that might be required if pit fines replace the alluvial material. First if the 
materials are protorable then density test may be required, Second if density testing is required 
nuke gauge technitions may be required to be wearing Level C PPE and potentially need 
additional training, and third since the regrade fill was supposed to be one of the only activities at 
night Desity testing will be required at night creating a safety hazard. Kaiser Hill will request 
permission to use the Pioneer pit fines from the €PA and CDPHE using a method spec on 
compaction tomorrow at the wee 

Date: 5 -/?-as 
Date: -5-17 -0s 

d 

SHEET 2 OF 2 

GOLDER ASSOCIATES 



Job NO: 043-2246 Report No. 051 705MSPDaily 

GOU)€RASSOCIATES 
FIELD MONITORING SUMAAARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 033-2203 

ENVlROCON CLIENT: Kaiser Hill PROJECT DESIGNER Earth Tech 

0 
GOLDER WENT: Envirocon 

LOCATION: Golden, CO 

GENERAL CONTRACTOR Envirocon 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M @ W T  F S 

SHIFT: Day (0630-1 700) 

PfEClPlTATION: AM: none PM: none 

CLOUD COVER Partly Cloudy WIND: low 

GAl PERSONNEL HOURS CHARGED: 

Michael Place (0600-1 700, 11 .O hrs) 

GUESTS ON SUE: none 

SUMMARY OF CONSTRUCTION: 

Excavation to Competent Material: Envirocon used to Hitachi 450, and Cat 345 
excavators to remove loose soils from the footprint of the buttress fill area. Material was 
hauled out by Volvos. 
Stabilion of Butbess Footprint. Envirocon used Volvos to haul in 1.5' gavel to 
stabilize the footprint of the buttress fill and build up the base of the foot print to a level 
enough plane to allow for geogrid installation. Material was place by a Cat D6 LGP 
dozer. 

0 

SUMMARY OF QC TESTING: 

Took two samples of La Farge's pit fines for use as buttress fill. The sample names are LPF-1 
and LPF-2. 

Qualiw Control for the Odginal Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

' 

SUMMARY OF MEETINGS AN0 DISCUSSIONS HELD: 

Pm€V Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

d 

SHEET 1 OF 2 

GOLDER ASSOCIATES 



~~ -~ 

Job No: 043-2246 Report No. 051 705MSPDaily 

Other Meetinas: Met with the EPA. COPHE. Earth Tech Kaiser Hill and Envirocon for the weekly 
progress meeting. Kaiser Hill gave a proposal to the regulators of using Pioneer pit fines as 
regrade fi l l  on the slopes of the Landfill. Kaiser Hill also proposed that since the material will be 
used as regrade fill only that a method spec be used instead of running density tests on the 
slopes. which will be part of the exdusion zone and have additional PPE requirements. The EPA 
and COPHE stated no objecti to sign off on the material. 

SHEET 2 OF 2 

GOLD& ASSOCIATES 



Job NO: 043-2246 Report No. 051805MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 033-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T @ T  F S 

SHIFT: Day (0630-1 700) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy 

GAI PERSONNEL HOURS CHARGED: 

WIND Moderate 

Michael Place (0600-1830, 12.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Excavation to Competent Material: Envirocon used to Hitachi 450, and Cat 345 
excavators to remove loose soils from the footprint of the buttress fill area. Material was 
hauled out by Volvos and stockpiled on the east end of the site. 
Stabilization of Buttress Footwint: Envirocon used a Cat 966 front end loader and a Cat 
D6 dozer to place 1.5" gravel to stabilize the footprint of the buttress fill. Alluvial fill was 
placed on stabilized area to bring the footprint up to grade in preparation for geogrid 
installation. Material was place by a Cat D6 LGP dozer and the alluvium was compacted 
by an Cat 825 sheep foot compactor. 

SUMMARY OF QC TESTING: 

Took nine samples today, four Pioneer pit fines samples, and five La Farge pit fines samples. All 
samples were sent into the lab for atterbergs, proctors, grain size, and consolidated undrained 
biaxial compression (clu triax) tests (PSE-384, and PSW-3&4). Also the six previously tested 
samples had extra testing assigned, four from pioneer and two form La F arge (LPF-3 to 7). 
These samples had clu triax tests assigned. 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD . '  
Pre-Ev Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 

GOLDER ASSOCIATES b 



Job No: 043-2246 Report No. 051805MSPDaily 

Other Meetinas: Met with Kaiser Hill, Envirocon, Earth Tech, and Tetra Tech to discuss the 
excavation of fill within the footprint of the buttress. Jack Woo of Kaiser Hill decided that the area 
of the footprint west of a line trending north of the survey perimeter point 6017 was competent 

. enough to have 1.5" gravel placed on it. Also the rest of the area would need to have most of the 
saturated material removed and then the excavated area would need to be brouaht UD to the 

w .  

necessary elevation for geogrid avel in the low areas. 

: s--/!7-(% 
7951- 

w .  

icing 1.53ravel in the low areas. 
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SHEET 2 OF 2 

GOLDER ASSOCIATES 
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Job No: 043-2246 Report No. 051905MSPDaily 

G0U)ER ASSOCIATES 
FIfXD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO 033-2203 

EWIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 1-1 S M T W @ F  S 

SHIFT: Day (0630-1700) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

Michael Place (0600-1 700, 1 1 .O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Excavation to Commtent Material: Envirocon a Cat 345 excavator to remove loose soils 
from the footprint of the buttress fill area. Material was hauled out by Volvos and stock 
piled on the east end of the site. 
Excavation in Waste Area: Envirocon used a Hitachi 450 excavator to excavated and 
regrade fill material in the waste area 250 north of the toe of the proposed buttress fill 
area. 
Stabilization of Buttress Footprint Envirocon used a Cat !366 front end loader and a Cat 
D6 dozer to place 1.5” gravel to stabilize the footprint of the buttress fill. Alluvial fill was 
placed on stabilized area to bring the footprint up to grade in preparation for geogrid 
installation. Material was place by a Cat D6 LGP dozer and the alluvium was compacted 
by a Cat 825 sheep foot compactor. 
SID Ditch: Envirocon used an Cat 825 sheep foot compactor to place and compact fill in 
part of the surface water intercept diversion ditch (SID ditch). 
Test Pad for Rearade Fill: Envirocon hauled in 10 loads of Pioneer pit fines for use in 
constructing a 50x50’ test pad. A Cat 825 sheep foot compactor was used to compact 
the fill 

SUMMARY OF QC TESTING: 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: None. 

Pre-EV Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 

GOLDER ASSOCIATES 



Job NO: 043-2246 Report No. 051905MSPDaily 

Other Meetings: Percolatiun. Tests: Met with the EPA, CDPHE, Kaiser Hill, Tetra Tech, Earth 
Tech, and Envirocon to observe lwo field percolation tests conducted by URS on the stream 
alluvial material on the footprint of the buttress fill area. Result will be calculated and passed on 
to the parties involved tomorrow. 
Fuotwint: Met with Kaiser Hill. Tetra Tech, Earth Tech, and Envirocon to discuss the approval of 
more of the footprint for geogrid placement. Jack Woo of Kaiser Hill decided to approvedto a 
north south trending line 

SHEET 2 OF 2 

GOLDER ASSOCIATES 



Job NO: 043-2246 Report No. 052005MSPDaily 

PTP-3 & 4 are on a section of the test pad with 2 passes by a Cat 825 sheep foot compactor. 
PTP-5 & 6 are on a section of the test pad with 2 passes by a Cat 815 sheep foot compactor. 

SHEET 1 OF 2 
0 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 033-2203 
0 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 1-1 S M T W T @ S  

SHIFT: Day (0630-1 700) 

PRECIPITATION AM: none PM: none 

CLOUD COVER: Partly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0600-1700, 11.0 hrs) 

GUESTS ON SiTE: none 

SUMMARY OF CONSTRUCTION: 

Excavation to Competent Material: Envirocon a Cat 345 excavator to remove loose soils 
from the footprint of the buttress f i l l  area. Material was hauled out by Volvos and stock 
piled on the east end of the site. 
Excavation in Waste Area: Envirocon used a Hitachi 345 excavator to excavated and 
regrade fill material in the waste area 250 north of the toe of the proposed buttress fill 
area. 
SID Ditch: Envirocon used an Cat 825 sheep foot compactor to place and compact f i l l  in 
part of the surface water intercept diversion ditch (SID ditch). 
Test Pad for Remde Fill: Envirocon hauled in 6 additional loads of Pioneer pit fines for 
use in constructing a 50’x50’ test pad. The test pad as split into two sections, one was 
compacted by an Cat 825 sheep foot compactor, and the other by a Cat 815 sheep foot 
compactor. 

0 

0 

I GOLDER ASSOCIATES 



Job No: 043-2246 Report No. 052005MSPDaily 

Quality Cantrol for the Ori&inal LandtW is wnfident that the above items are being conducted in 
accordance to the proper specifiwtions. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: None. 

Pre-N Meetim Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other M d m :  Met with Tetra Tech, Earth Tech and Envirocon to discuss the results from the 
nuclear density tests conducted on the test pad. Determined that 2 passes for both the Cat 825 
or the 81 5 sheep foot compactors will be sufficient for achieving 95% compaction of a standard 
proctor on the Pioneer pit tines. 

SHEET 2 OF 2 

,' I 

GOLDER ASSOCIATES 



Job NO: 043-2246 Report No. 052305MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITOFUNG SUMMARY 

- 
PROJECT TITLE Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F l  S @ T  W T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy 

GAI PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1 600, 1 1.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Clear and Grub in Waste Area: Envirocon used a Hitachi 345 excavator to excavate and 
regrade fill material in the waste area 250 north of the toe of the proposed buttress fill 
area on the east end. The excavation included removing fill from the SID ditch and from 
the slopes around it. 
SID Ditch: Envirocon used an Cat 825 sheep foot compactor to place and compact fill in 
part of the surface water intercept diversion ditch (SI0 ditch). 

0 

SUMMARY OF QC TESTING: None. 

Qualiw Cont/ol for the OrMinaI Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: None 

Pre-EV Meetina Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinns: Weekly Construction meetinq Met with Kaiser Hill, Tetra Tech, Earth Tech, and 
Flatirons surveying to discuss Kaiser Hill told Tetra Tech to come up with a rough outline to give 
to the regulators at the monthly progress meeting on the 1'' of June. 
Footprint: Jack Woo of Kaiser Hill approved the entire footprint of the buttress fill for geogrid 
placement. QA, QC and Earth T rint was down to competent material 

CQC Mon Date: 
Approved Date: 524-0g 
File No. 

SHEET 1 OF 1 

GOLDER ASSOCIATES 



Job NO: 053-2203 Report No. N052305MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

- 
PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F l  S @ T  W T  F S 

SHIFT: Night (1 530-01 30) 

PRECIPITATION: AM: none PM: Thunderstorm 

CLOUD COVER Partly Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED 

Matt Cashimer (1430- 0200, 11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

e 

0 

Buttress Area: Envirocon used a D6 to regrade buttress area. 
SID Ditch: Envirocon used a Cat 345 excavator and a D9 dozer to spread material in part 
of the Southern Interceptor Ditch (SI0 ditch). 
Cut/ Fill: Envirocon used 2 side dumps and 2 belly dumps to bring in Rocky Flats 
Alluvium for fill material and an 825 sheep foot compactor to spread and compact the 
material on the east side of the landfill. 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

n 

SHEET 1 OF 1 

GOLDER ASSOCIATES 



Job NO: 043-2246 Report No. 052405MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

- 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M O W T  F S 

SHIFT: Day (0500-1530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

Michael Place (0430-1 530, 11 .O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Remade: Envirocon used a Cat 09 to place fill hauled in by side dumps from Centennial 
to the northeastern portion of the landfill. Cat 815, and 825 sheep foot compactors were 
used to compact fill in and around the SID ditch. 
Wet SDot Removal: Envirocon used a Cat 345 track-hoe to dig up wet material from a 
wet spot in the north eastern region of the landfill. The material was spread out on the 
slopes by a Cat 815 sheep foot compactor to allow the material time to dry. 
Waste Area: A 09 was used to regrade fill inside the exclusion zone. 
Gwrid: Envirocon used laborers to place geogrid on the footprint of the buttress fill 
area. The geogrid was place with an overlap of a minimum of 2 feet. Placement started 
on the west end of the buttress footprint and went east. 

0 

0 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfitl is confident that the above items are being conducted in 
accordance to the proper specifiwtions. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: None. 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetings: none. I) 

Approved by: 
File No. 

Date: 5-25-05 
Date: S-z5-@5 

SHEET 1 OF 1 

GOLDER ASSOCIATES 
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ORIGINAL LANDFILL 
ROCKY FLATS 



Job No: 053-2203 Report No. N052405MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 15/24/05] S M O W T  

S H R :  Night (1 530-0130) 

PRECIPITATION: AM: none PM: Thunderstorm 

CLOUD COVER: Partly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: Low 

Matt Cashimer (1 430- 0200, 1 1.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

F S  

Buttress Area: Envirocon used a D5 dozer to regrade the buttress footprint. They used a 
Cat 140H to rip the area and placed geo-grid in the area, shingling north and eastward. 
Waste Area: Envirocon used a D5 and a D6 dozer to cut material in the waste area north 
of the buttress fill and pushed the material to the north. They also used a Cat 345 track 
hoe to remove material and place i t  in the SID ditch. 
Cut/ Fill: Envirocon had 3 belly dumps and 2 side dumps bring in Rocky Flats Alluvium 
from the Centennial pit and used an 825 sheepsfoot compactor to spread and compact 
the material on the northeast side of the landfill. 
Geosynthetics: One truckload of geosynthetics arrived today. 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 1 

GOLDER ASSOCIATES \?-. 



ORIGINAL LANDFILL 
ROCKY FLATS 



Job NO: 043-2246 Report No. 052505MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T @ T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

Michael Place (0430-1630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

CutlFill: Envirocon used a Cat D9 to place fill hauled in by side dumps from Centennial to 
the northeastern portion of the landfill. Also a Cat D6 dozer was used to place some fill in 
the southeastern portion of the landfill to build the buttress key in slope. Cat 815, and 825 
sheep foot compactors were used to compact fill on the slope near the SID ditch. 
Waste Area: A D9 was used to regrade fill inside the exclusion zone. 
Gemd: Envirocon had to remove 150 feet of geogrid placed during the previous night 
shift. The geogrid was placed on overly rutted ground and on top of large boulders. Two 
front end loaders, a Komatsu, and a Cat 966, were used to remove boulders from the 
surface, fill in voids in the surface and finally to scarify the surface with the teeth on their 
buckets. 

e 

e 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
accordance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: None. 

Re-EV Meetins: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 

GOLDER ASSOCIATES 



Job No: 043-2246 Report No. 052505MSPDaily 

Other Meetinas: Met with Earth Tech and Kaiser Hill to discuss triaxial testing on the various 
buttress fill sources. Randy Thompson and Ryan Archibald of Earth Tech stated that triaxial tests 
will not be required on all samples and that they wish to select which samples they would like to 
have triaxial tests conducted 

Date: 
Date: F 

SHEET 2 OF 2 

GOLDER ASSOCIATES 
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Job No: 053-2203 Report No. N052505MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 
0 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE I 5/25/05 I S 

SHIFT: Night (1 530-01 30) 

PRECIPITATION: AM: none 

CLOUD COVER Cloudy WIND: Low 

GAl PERSONNEL HOURS CHARGED: 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR Envirocon 

M T @ T  

PM: none 

F S  

Matt Cashimer (1430- 0200,11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Buttress Area: Envirocon used a Cat 9666 front end loader to scarify the area and 
placed geo-grid in the area, shingling north and eastward from stake 3+25 to 5+75. They 
placed rock material with a Cat 345 track hoe. A wet spot at approximately 6+00 was 
identified and left uncovered by geogrid. 
Waste Area: Envirocon covered the eastern section of the waste area exclusion zone with 
1 foot of Rocky Flats Alluvium using 3 side dumps and 2 belly dumps. They spread the 
material with a D6 and a D9 dozer. They stockpiled alluvium with a D6 and D10 dozer 
outside the exclusion zone. 
Cut/ Fill: Envirocon began cutting the waste area northwest of the buttress fill area just 
below the upper road with a D9 dozer. 

0 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. AM requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 1 

GOLDER ASSOCIATES 





Job NO: 043-2246 Report No. 052605MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT N O  053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F1 S M T  W @ F  S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 CutFill: Envirocon used a Cat D9 dozer to place fill near the western end of the central 
road through the site. The fill was brought in form two sources, one from Centennial 
(alluvium) and the other from Pioneer (pit fines), and compacted by two Cat 825 sheep 
foot compactors and one 815 sheep foot compactor. At least two passes were made on 
all fill placed onto site. 
Waste Area: A D9 was used to regrade fill inside the exclusion zone on the western end 
of the Landfill. 
Geonrid: Envirocon used a Cat 966 front end loader and a Cat D6 dozer to place 1.5” 
gravel on top of geogrid starting from the west end of the buttress footprint. 

0 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
acwrdance to the proper specifications. All requirements of the QC Tables have been observed 
and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: None. 

Pre-N Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 
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Job NO: 043-2246 Report No. 052605MSPDaily 

Other Meetinas: Met with Earth Tech about the triaxial test on Pioneer, La Farge and Centennial 
Pit fines. Earth Tech decided that they wanted to reprioritize the samples putting the emphasis on 
the two Centennial sample triaxial tests and getting back to us about the other triaxial tests to be 
run. 
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Job No: 053-2203 Report No. N052605MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 
0 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F1 S 

SHIFT: Night (1 530-01 30) 

PRECIPITATION: AM: none 

CLOUD COVER: Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

PROJECT DESIGNER Earth Tech 

GENERAL CONTRACTOR Envirocon 

M T  W @ F  S 

PM: none 

Matt Cashimer (1330- 0200, 12.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

* Remade: Envirocon compacted material using an 825 sheepsfoot compactor in the 
eastern part of the landfill. 
Waste Area: Envirocon spread Rocky Flats Alluvium and pit fines using a D6 dozer along 
the southern half of the haul road in the waste area. 4 side dumps and 2 belly dumps 
brought in Rocky Flats Alluvium from the Centennial pit. Additional waste was covered 
with one foot of material and the entire area was compacted with an 825 sheepsfoot. 
Cut/ Fill: Envirocon used a D9 dozer was to regrade fill inside the exclusion zone on the 
western end of the Landfill. The material was compacted with a Cat 825 sheepsfoot. 
Buttress Area: Envirocon placed drain rock in the geogrid area with a Komansu 420 front 
end loader to stake 2+50. They continued to place geogrid from stake 5+75 to 7+00. 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in amodance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PteEV Meeting Discussed potential hazards associated with 
this day. 

SHEET 1 OF 1 
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Job No: 043-2246 Report No. 052705MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 15(27105) S M T W T @ S  

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy 

GAI PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 CuUFill: Envirocon used a Cat D10 dozer to place fill near the northeastern corner of the 
site. The fill was brought in form two sources, one from Centennial (alluvium) and the 
other from Pioneer (pit fines), and compacted by two Cat 825 sheep foot compactors. At 
least two passes were made on all fill placed onto site. 
Waste Area: A D9 was used to regrade fill inside the exclusion zone on the western end 
of the Landfill. 
Gmrid: Envirocon used two Cat 9666 front end loader to place 1.5” gravel on top of 
geogrid of the buttress footprint. Gravel was placed out to Station 3+00. 

0 

0 

SUMMARY OF QC TESTING: 

Took one sample of 1 .Y gravel for QC gradation, sample name was DR-1 

Quality Control for the Original Landfill is confident that the above items are being conducted in 
accordance with the proper specifications. All requirements of the QC Tables have been 
observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 

GOLDER ASSOCIATES 



Job NO: 043-2246 Report No. 052705MSPDaily 

Other Meetins: Discussed with Earth Tech the results form the gradations run on the 1.5” 
gravel. Both samples had more than 5% retained on the 318 screen on both samples putting them 
out of spec. Earth Tech requested that Golder grab a sample of 1.5” drainage gravel from the 
placement area to see how the material in the field compares to the stockpile characterization 
samples. 

Date: r-2y-m 
Date: 5-Z7-0-0- 
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Job NO: 053-2203 Report No. N052705MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 15127/05] S M T W T @ S  

SHIFT: Night (I 530-01 30) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Cloudy WIND: Low 

GAl PERSONNEL HOURS CHARGED: 

Matt Cashimer (1 430- 0200,llS hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

e Resirade: Envirocon spread Rocky Flats Alluvium with a D10 dozer, a D6 dozer and a 
front end loader. They brought the material in with 6 side dumps, and 2 belly dumps. 
They compacted material using an 825 sheepsfoot compactor in the eastern part of the 
landfill extending into the middle section. They covered in the SID ditch with the material. 
Cut/ Fill: Envirocon used a D9 dozer and a Cat345 excavator to regrade fill inside the 
exclusion zone on the western end of the Landfill. The material was compacted with a 
Cat 825 sheepsfoot. 
Buttress Area: Envirocon removed excess material from the buttress area and placed in 
the SID ditch using a Cat 966 and a Komansu 420 front end loader. 

0 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been obsefved and met. 

SUMMARY OF MEFTINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 1 
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Job NO: 043-2246 Report No. 053105MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITONNG SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M @ W T  F S 

SHIFT: Day (0500-1530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Mostly Cloudy 

GAI PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1 530, 11 .O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 CutlFili: Envirocon used a Cat D10 dozer to place fill near the northeastern corner of the 
site. The fill was brought in form two sources, one from Centennial (alluvium) and the 
other from Pioneer (pit fines), and compacted by Cat 81 5, and 825 sheep foot 
compactors. A minimum of 4 passes were made on all fill placed onto site. 
Waste Area: A Cat D9 dozer, a Cat 815 sheep foot compactor and a cat 825 sheep foot 
compactor were used to regrade fill inside the exclusion zone on the western end of the 
Landfill. 
Gewrid: Envirocon used a Cat 9666 front end loader to place 1.5" gravel on top of 
geogrid of the buttress footprint. Material was hauled in by tandems from Centennial. 
Gravel was placed out to Station 3+50. The haul was cut off early because the material 
being hauled in started having too many clay balls in it. 

0 

e 

SUMMARY OF QC TESTING: None 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifiwtions. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinns: None. 

Date: 5- 31-05 
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Job NO: 053-2203 Report No. N053105MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

0 

LOCATION: Golden, CO 

u 
SHIFT: Night (1500-01 30) 

PRECIPITATION: AM: none 

CLOUD COVER: Partially Cloudy WIND 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M O W  

PM: none 

ow 

GAI PERSONNEL HOURS CHARGED: 

T F S  

Matt Cashimer (1430- 0230, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

e Rarade: Envirocon brought in Rocky Flats Alluvium from Centennial with 4 side dumps 
and 4 belly dumps and spread with a DIO and a D6 dozer. They compacted the material 
using an 825 sheepsfoot compactor in the middle section. They covered in the SID ditch 
with the material. 
Cut/ Fill: Envirocon used a D10 and a D9 dozer to spread material in the northwestern 
corner of the landfill in the exclusion zone. They also used a Cat 345 track hoe to move 
material and an 825 sheepsfoot to compact the material. 
Buttress Area: Envirocon brought in 6 tandem dump trucks from Pioneer and 3 belly 
dumps and 4 side dumps from Centennial to bring in drain rock. They spread the material 
using a D6 dozer. Several areas of geo-grid were observed to have been torn and folded 
over by either the dozer or the trucks. The area affected was 50 feet north of the south 
edge of the landfill from stake 5+00 to 6+00 along a seam length. The area was 
uncovered with a Deere 310G backhoe. Three areas that were torn were patched and 
drain rock was placed on top of the patches to hold them in place. This was verbally 
approved by Patrick Neidermeyer of Tetra Tech in lieu of using zip ties to hold the 
patches into place. Geo-grid was placed from station 6+00 to 7+00. 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PreW Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 
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Job NO: 053-2203 Report No. 060105MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T  W @ F  S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Mostly Cloudy 

GAI PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1600, 11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 CuWill: Envirocon used a three sheep-foot compactors, two 81 5’s and an 825, to place 
and compact fill in the central portion of the landfill above where the SI0 ditch was. The 
fill was brought in form two sources, one from Centennial (alluvium) and the other from 
Pioneer (pit fines). A minimum of 4 passes were made on all fill placed onto site. 
Waste Area: Envirocon used Cat D9 and Cat D10 dozers to regrade fill in the waste area. 
Gmrid: Envirocon used a Cat D6 dozer to place 1.5” gravel on top of geogrid of the 
buttress footprint. Material was hauled in by tandems from Centennial. Gravel was 
placed out to Station 6+50 and up the northern slope of the buttress footprint. 

0 

0 

SUMMARY OF QC TESTING: None. . 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifiwtions. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Re-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinas: Drain Rock: Met with Tetra Tech, Earth Tech and Envirocon and informed 
Envirocon that some of the material that was hauled in on the previous day was too high in the 
fines content in places. All parties came to an agreement that the areas that seemed to have 
greater fines content should be removed by a loader and replaced with fresh much cleaner drain 
rock. 

SHEET 1 OF 2 
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Job NO: 053-2203 Report No. 060105MSPDaily 

Readator rneefinq. Met with the EPA, CDPHE, Earth Tech, Tetra Tech, Envirocon, and DOE to 
discuss the construction progress for the last week. The main discussion topic was escorting of 
personnel down into the Landfill. The EPA wanted to know if it would be possible for their 
personnel to get the training necessary to allow them to walk around the site unescorted. Kaiser 
Hill informed them that there are no more rad. worker 2 training courses scheduled but the DOE 
representative stated that he would see if it would be acceptable for people without the rad. 
worker 2 training to walk into the site if they were not escorted but constantly in view of people 
who are rad worker 2 trained. 

CQC Mon  ate: 6-2-05 
Approved Date: 6 -z-05 
File No. 
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Job No: 053-2203 Report No. N060105MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT N O  053-2203 

PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE [=I S M T @ T  F S 

SHIFT: Night (1 500-01 30) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partially Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

Matt Cashimer (1 430- 0200, 1 1.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 

0 

0 

Renrade: Envirocon brought in Rocky Flats Alluvium with 3 side dumps and 5 belly 
dumps. They spread the material with a D6 and a D5 dozer. 
Cut/ Fill: Envirocon used a D9 and a D10 dozer, and a Cat 345 excavator to remove 
material along the middle haul road. 
Buttress Area: Envirocon placed geo-grid from stake 7+00 to 9+00. They brought in 
drain rock with 3 side dumps and 5 belly dumps. They also placed drain rock east and 
north on the geo-grid with a D5 and a D6 dozer and a Cat 140H motor grader. 

SUMMARY OF QC TESTING: None. 

Quality Control for the Ofiginal Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting Discussed potential hazards associated with activities to be conducted on site 
this day. 

I /  A 
n 

. I  

CQC Monitor. 
Approved by,/& ~ ~ 

File No. 
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Job No: 053-2203 Report No. 060205MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon 

0 

GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE VI S M T  W @ F  

SHIFT: Day (0500-1 530) 

PRECIPITATION AM: none PM: none 

CLOUD COVER Mostly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND Low 

Michael Place (0430-1600, 11.5 hrs) 

GUESTS ON SITE: none 

S 

SUMMARY OF CONSTRUCTION: 

0 Cut/Fill: Envirocon used three sheep-foot compactors, two 815s and an 825, to place 
and compact fill in the central portion of the landfill above where the SID ditch was. The 
fill was brought in form two sources, one from Centennial (alluvium) and the other from 
Pioneer (pit fines). A minimum of 4 passes were made on all fill placed onto site. 
Waste Area: Envirocon used Cat D9 dozer and a Cat 345 excavator to regrade fill in the 
waste area. 
Geoarid: Envirocon used a Cat D5 dozer to place 1.5" gravel on top of geogrid of the 
buttress footprint. Material was hauled in by tandems from Centennial. Gravel was 
placed out to Station 7+50 and up the northern slope of the buttress footprint. 

0 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All mquii-ernents of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetim: Met with Steve McQueaty about rad worker 1 training. A new session of rad 
worker 1 will be conducted on Tuesday the 7" of June. This training will allow personnel to move 
about the site unescorted. Golder personnel to be on site are being contacted to see if they are - 
available to be on site Tuesda 

Date: 
CQC Mon 
Approved 0 File No. 
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I Job NO: 053-2203 Report No. N060205MGCDaily 

GOLDER ASSOCIATES 
FIELD MONlTORlNG SUMMARY 

I PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

EWIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

M T W @ F  S 
I I 

SHIFT: Night (1 500-01 30) 

PRECIPITATION: AM: none PM: Showers 

CLOUD COVER: Cloudy WIND: Low 

GAl PERSONNEL HOURS CHARGED: 

Matt Cashimer (1430- 0200, 11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cut/ Fill: A D9 and a D10 dozer and a Cat 345 excavzx spread material in the north- 
central part of the landfill in the exclusion zone. 5 belly dumps and 4 side dumps brought 
in Rocky Flats Alluvium from Centennial. A 08  dozer and a 9666 front end loader spread 
the material in the northwest corner of the landfill. An 825 sheepsfoot compacted the 
alluvium. 
Buttress Area: Envirocon placed drain rock with a D5 dozer. They placed geo-grid from 
station 7+00 to 10+00. They ripped the area using a 05 dozer. 

0 

SUMMARY OF QC TESTING: None. 

Quality Control for the Onginal Landfill is confident that the above items are being conducted in accordance 
to the proper specifiwtions. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Y 

FileNo. / 
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Job NO: 053-2203 Report No. 060305MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 16131051 S M T W T @ S  

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Mostly Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

Michael Place (0430-1 530, 1 1 .O hrs) 

GUESTS ON SITE: none 

I 

SUMMARY OF CONSTRUCTION: 

CuWill: Envirocon used two sheep-foot compactors, a Cat 81 5 and a Cat 825, to piace 
and compact fill in the central portion of the landfill above where the SID ditch was. The 
fill was brought in form two sources, one from Centennial (alluvium) and the other from 
Pioneer (pit fines). A minimum of 4 passes were made on all fill placed onto site. 
Waste Area: Envirocon used Cat D9, and Cat D10 dozers along with a Cat 345 
excavator, and a Cat 825 sheep foot compactor to regrade fill in the waste area. 
Geonrid: Envirocon used a Cat D5 dozer to place 1.5” gravel on top of geogrid of the 
buttress footprint. Material was hauled in by tandems from Centennial. Gravel was 
placed out to Station 8+50 and up the northern slope of the buttress footprint. 

0 

0 

SUMMARY OF QC TESTING: None. 

Qualily Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

P r e I v  Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinns: Spoke with Steve McQueary of Envirocon about the rad worker 1 training class 
on Tuesday. Steve told me that the class was called off because the site was going to be 
downgraded on Monday to allow for people without rad worker training to enter. The only areas 
that will require rad worker trai 

CQC Mon 
Approved 
File No. 
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Job NO: 053-2203 Report No. N060305MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 16103/051 S M T W T @ S  

SHIFT: Night (1 500-01 30) 

PRECIPITATION: AM: none PM: Rain 

CLOUD COVER Cloudy WIND: Low 

GAI PERSONNEL HOURS CHARGED: 

Matt Cashimer (1 400- 1900, 5.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
Eliminate 
0 Cut/ Fill: 5 side dumps and 6 belly dumps brought in Rocky Flats Alluvium. A 0 8  dozer 

spread the material and an 825 compactor compacted it. 
Buttress Area: 6 tandem trucks brought in drain rock. 

SUMMARY OF QC TESTING: None. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-f3/ Meetiw Discussed potential hazards associated with activities to be conducted on site 
this day. 

CQC Monitor 
Date: )&$/z$ Approved by: Date: 
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Job No: 053-2203 Report No. 060405MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T W T  F @  

SHIFT: Day (0500-1530) 

PRECIPITATION: AM: Rain PM: Drizzle 

CLOUD COVER Mostly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1 600, 11 -5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 

0 

Waste Area: Envirocon used Cat 09, and Cat D10 dozers, and a Cat 825 sheep foot 
compactor to regrade fill in the waste area. 
Geoarid: Envirocon used Cat D5 and Cat D6 dozers to place 1.5” gravel on top of 
geogrid of the buttress footprint. Material was hauled in by tandems from Centennial. 
Gravel was placed out to Station 8+75 and up the northern slope of the buttress footprint. 

SUMMARY OF QC TESTING: None. 

Qual@ Control for the Onginal Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina: Discussed potential hazards associated with activities to be conducted on site 
this day. 

6- 
Other Meetings: None. 

CQC Monitor./ Date: 6-7-05 
Date: -5-05- 
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Job NO: 053-2203 Report No. N060405JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

EMllROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE I F ]  S 

SHIFT: Night (1 500-01 30) 

PRECIPITATION: AM: none 

CLOUD COVER Cloudy WIND: Low 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1400- 0100,ll .O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

PROJECT DESIGNER Earth Tech 

GENERAL CONTRACTOR Envirocon 

M T W T F O  

PM: none 

Cut/ Fill: A D8 dozer and an 825 compactor cleared wet material and stockpiled it to the 
east on the top. A D9 cut a high spot on the central haul road within the exclusion zone. 
Buttress h: Drain rock was placed with a D6 and D5 and compacted with a smooth 
drum roller to station 8+25. There are large areas of aggregate drain rock that appear to 
have high amounts of fines and clay, not in compliance with specifications. A sample of 
drain rock was taken for analysis. Location of sample was staked and surveyed in by 
Flatirons. 

SUMMARY OF QC TESTING: None. 

Qual& Control for the Original landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PreRl Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 

(3-445 
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Job No: 053-2203 Report No. 060605MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 16/8105( S O T  W T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy WIND: Low 

GAl PERSONNEL HOURS CHARGED: 

Michael Place (0430-1 630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 

0 

0 

Waste Area: Envirocon used Cat D9, and Cat D10 dozers, Cat 345 excavator and a Cat 
825 sheep foot compactor to regrade fill in the waste area. 
Renrade Fill: Envirocon used a Cat 08  dozer and a cat 825 sheep foot compactor to 
place and compact fill above the footprint of the buttress fill area. 
Gearid: Envirocon used Cat D5 and Cat D6 dozers to place 1.5" gravel on top of 
geogrid of the buttress footprint. Material was hauled in by tandems from Centennial. 
Gravel was placed out to Station 9+50 and up the northern slope of the buttress footprint. 

SUMMARY OF QC TESTING: 

Took one sample of drainage rock to lab for gradation (DR-2). 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-N Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

l o  

Other Meetinns: Discussed the fines content of the drainage gravel with Kaiser Hill, Evirocon, 
Earth Tech, and tetra tech. Kaiser Hill and Envirocon decided to ask Golder to pull another 
gradation on the material and then submit an RFI to see if Earth Tech will accept the out of spec 
drainage rock placed in the bu 

Date: 
CQC Mon 
Approved 
File No. 
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Job No: 053-2203 Report No. N060605MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

EMIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S O T  W T  F S 

SHIFT: Night (1 500-01 30) 

PRECIPITATION AM: none PM: none 

CLOUD COVER Mostly cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: Strong gusts early 

Matt Cashimer (1430- 0200,11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
Eliminate 
0 Cut/ Fill: Envirocon used two 08 dozers and an 825 sheepsfoot compactor to spread and 

compact material in the northwest corner of the landfill. They used a D9 dozer to spread 
material in the north central section of the landfill above the middle haul road. They had 6 
bellies and 3 side dumps bring in material. 
Buttress Area: Envirocon used a 05  dozer to spread drain rock around station 8+75. 0 

SUMMARY OF QC TESTING: None 

Quality ContYol for the Original Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PreEv Meetina Discussed potential hazards associated with activities to be conducted on site 
this day. 

File No. / 
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Job No: 053-2203 Report No. 060705MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE T I  S M O W T  F S 

SHIFT: Day (0500-1530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: Low 

Michael Place (0430-1600, 11.5 hrs) 
Ron Didonado (0700-1600,9.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 

Waste Area: Envirocon used Cat D9, and Cat D10 dozers, Cat 345 excavator and a Cat 
825 sheep foot compactor to regrade fill in the waste area. 
Rewade Fill: Envirocon used a Cat 825 sheep foot compactor to place and compact fill 
above the footprint of the buttress fill area. A Cat 140H was also on hand to regrade the 
haul road. 
Gmrid: Envirocon used Cat D5 dozer to place 1.5” gravel on top of geogrid of the 
buttress footprint. Material was hauled in by tandems from Centennial. Gravel was 
placed out to Station 10+00 and up the northern slope of the buttress footprint. 

SUMMARY OF QC TESTING: 

Qualily Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinns: none 

Date: 
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Job NO: 053-2203 ' Report No. N060705MGCDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

EWIROCON CLIENT. Kaiser Hill 

GOLDER CLIENT: Envirocon 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE )6107105] S M @ W T  

SHIFT: Night (1 500-01 30) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Mostly cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: light 

Matt Cashimer (1 430- 0200,11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
Eliminate 

F S  

Cut/ Fill: Envirocon used a D8 and a D10 dozer and an 825 sheepsfoot compactor to 
spread material in the east end. They brought the material in with 3 side dumps and 5 
bellies. They used a D9 and D10 dozer to regrade material in the north central section of 
the landfill in the exclusion zone. They used an 825 sheepsfoot compactor to spread and 
compact the material in the exclusion zone. 
Buttress Area: Envirocon used a D6 dozer to spread drain rock around station 7+75. 
They brought in the drain rock with tandems and arctics. 

e 

SUMMARY OF QC TESTING: None. 

Qualiw Control for the Original Landfill is confident that the above items are being conducted in accordance 
to the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting Discussed potential hazards associated with activities to be conducted on site 
this day. 

CQC Monitor: 
Date: $.gFbl Approved by: Date: 
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Job NO: 053-2203 Report No. 060805MSPDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 
0 

ENVIROCON CLIENT:. Kaiser Hill PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 18/8/051 S M T @ T  F S 

SHIFT: Day (0500-1530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy WIND: Low 

GAl PERSONNEL HOURS CHARGED: 

Michael Place (0430-1 300, 9.0 hrs) 
Ron Didonado (0700-1 600, 1 1.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Waste Area: Envirocon used Cat D9, and Cat D10 dozers, Cat 345 excavator and a Cat 
825 sheep foot compactor to regrade fill in the waste area. 
Regrade Fill: Envirocon used a Cat 825 sheep foot compactor to place and compact fill 
above the footprint of the buttress fill area. A Cat 140H was also on hand to regrade the 
haul road. End dumps and side dumps brought in alluvium from Centennial and pit fines 
from Pioneer to place as regrade fill. 
Geoarid: Envirocon used Cat D5 dozer to place 1.5” gravel on top of geogrid of the 
buttress footprint. Material was hauled in by Volvos from Centennial. Gravel was placed 
out along the southern edge of the buttress footprint. Geotextile fabric was placed along 
the southern edge of the Drainage gravel going east to west. 

SUMMARY OF QC TESTING: 

Took two QC samples on regrade fill materials. One sample was taken on the pit fines from 
Pioneer (RF-1P) and the other from the alluvium from Centennial (RF-2C). 

Quality Control for the Original Landfillis confident that the above items are being conducted in accordance 
with the prvper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DJSCUSSIONS HELD: 

Pre-EV Meetiw Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinas: Attended contractor I regulator meeting at 1O:OO a.m. Items discussed included 
safety, schedule, QNQC methods, etc. 0 
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Discuss generation of an Engineering Change Request in order to drop LA abrasion, sodium 
sulfate soundness, and absorpti 
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Job No: 053-2203 Report No. 062405RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Fiats) 

DATE 16/24/051 S M T W  

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Mostly Clear 

GAI PERSONNEL HOURS CHARGED 

WIND: It. to medium 

Michael Place (0430-1600, 11.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

T @ S  

0 Buttress Fill: Envirocon used a Cat 140 motor grader, a Cat D10 dozer, a Cat 815 
compactor, and a Cat 825 compactor to re-grade, spread and compact hauled in Lafarge 
and Centennial pit fines to be used as Buttress Fill material within the footprint of the 
Buttress fill area. 
2’ Cover: Envirocon used a Cat D5 Dozer to place alluvium in a 2 foot lift on top of 
regrade fill material in the northwestern section of the landfill. 

SUMMARY OF QC TESTING: 

QC-BF-DT-52D was a retest of QC-BF-DT-52 which finally met specifications. 
Ran 1 sand cone test (QC-BF-SC-05) at the same location as nuclear density test QC-BF-DT-60. 

Quality Control for the Onginal Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been obsewed and met. 
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Job NO:. 053-2203 Report No. 062405RPDDaily 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinns: none. 

Date: 
Date: 
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Job NO: 053-2203 Report No. N062405JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

GENERAL CONTRACTOR: E nv i rocon 
> -  

PROJECT: Original Landfill (Rocky Flats) 

DATE 16/24/05] S M T W T O S  

SHIFT: Night (1500-0130) 

SHUTDOWNS: 1700 to 2200 hours, lightning and rain shutdown 

PRECIPITATION: AM: none PM: rain 

CLOUD COVER: cloudy WIND 5lOmph 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1430- 0200,11.5 hrs) 

GUESTS ON SITE: none 

@ SUMMARY OF CONSTRUCTION: 
Cutl Fill: 
Two CAT D8 dozers and CAT D5 worked placing RF alluvium and grading the cap on the 
far west side of the project. Additionally two CAT earthmovers brought in stockpiled RF 
alluvium from the east end of the site. This work was performed after 2200 hours when 
the lightning caution was removed. 

Buttress Area: A Cat 81 5 compactor, a CAT DIO dozer worked to place buttress fill up 
over the geotextile on the east end of the buttress fill area. The material being hauled in 
and placed appeared wet, and again, at the request of the QA authority, several spot 
checks were made across the eastern half of the buttress fill slope. All of these were in 
excess of 14% moisture. The eastern quarter was in excess of 17% moisture. The same 
was done with the eastern half of the area across the flat; this was found to be about 16% 
moisture. This was again reported to the QA authority who requested that work be 
stopped until the material could be adequately ripped and windrowed to dry to proper 
moisture content prior to compaction. Envirocon ripped the length of the Buttress Fill area 
across the flat to dry the fill to proper moisture content for proper compaction. This took 
place in the very beginning of the shift, similar to the night of 6/23. The ripping was 
completed around 1700 hrs. No further work was done in the Buttress Fill area for the rest 
of the night. 

Geotextile Fabric: Envirocon continued to place geotextile over drain rock in advance of 
placing buttress fill material to the far east end of the drain rock. 

SUMMARY OF QC TESTING: 

0 
SHEET 1 OF 2 
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Job NO: 053-2203 Report No. N062405JPKDaily 

Golder ran several spot nuclear moisture tests along the area of newly dumped and compacted 
natural fines in the eastern quarter of the Buttress Fill area. This was done at the request of the 
QA authority and Envirocon foreman. The material tested along the eastern quarter of the 
buttress slope and the eastern half of the flat was tested and found to be out of specification for 
moisture, no further material was placed or spread. Additionally, no QC density tests were run 
until the material could be ripped, dried, and replaced in accordance to specifications. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PreEV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day 

Discussion with foreman: Discussed spot moisture test results with QA authority and the 
Envirocon foreman. It was agreed between these two that the material was too wet to be placed 
and compacted, similar to the discussion of 6/23. The material was ripped and windrowed to dry 
over the weekend. 

File Na. 

SHEET 2 OF 2 

GOLDER ASSOCIATES 



ORIGINAL LANDFILL 
ROCKY FLATS 

................. . . .  . . . .  . .- . * *  . ._ f G:ede&-ib,;. .- -. -- 
. ,  . 

. . . .  . . . . . . . . . . . . .  - . . . . . .  .... I . . . . . . . . .  ...... m- 

43 



Job NO: 053-2203 Report No. 062705RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 
0 

EWIROCON CLIENT: Kaiser Hill PROJECT DESIGNER- Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S O T  W T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy WIND It. to medium 

GAI PERSONNEL HOURS CHARGED: 

Ron Di Donato (0430-1 630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

e Cover Fill: A Cat D9 dozer, a Cat D10 dozer, and a Cat 966 loader, spread and piaced 
cover fill materials from the from the temporary east stockpile by use of Cat 327 scrapers 
and Volvo articulated trucks. Later, the Articulated Volvo trucks were loaded at the 
Centennial plant with Rocky Flats Alluvium and were dumped at the bottom of the 
Regrade fill areas for placement and re-grading by the dozers. 

0 Buttress Fill: Envirocon used a Cat D5 dozer, a 09 dozer, a Cat 140 motor grader, a Cat 
815 compactor, and two Cat 825 compactors to re-grade, spread and compact hauled in 
Lafarge and Centennial pit fines to be used as Buttress Fill material within the footprint of 
the Buttress fill area. Volvo articulated trucks continued haulage of material to the area of 
the buttress fill embankment slopes. Areas of geotextile damage were repaired or 
replaced prior to placing additional Buttress fill materials above. 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-61 through QC-BF-DT-81) on 
Buttress Fill materials. Test number QC-BF-DT-72 failed initial moisture and density testing and 
was later re-worked and retested with passing results prior to approval of placement of new 
buttress fill materials. 

Golder obtained sample number BF-06 and transported it to the Golder laboratory for index 
testing. Golder obtained a sample QC-BF-DT-70 for oven dry moisture content testing. 

Quality Control for the Otiginal Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. AI1 requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

SHEET 1 OF 2 
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Job No: 053-2203 Report No. 062705RPDDaily 

Pre-Ev Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetings: Attended the Monday Construction coordination meeting at 10:OO.am. Items 
discussed induded new scraper haul of cover fill materials. Diversion channel construction of the 
west side of the landfill cap. Geotextile testing issues, health and safety, etc. 

CQC Monitor: 6- ZT -US 
Approved by: = ?  
File No. 
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Job NO: 053-2203 Report No. N062705JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S O T  W T  F S 

SHIFT: Night (1 500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none 

CLOUD COVER: cloudy WIND 510mph 

PM: rain 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 430- 0200,11.5 hrs) 

GUESTS ON SITE: none 

0 SUMMARY OF CQNSTRUCTlQN: 
0 Cut/ Fill: 

A CAT 08  dozer and four CAT scrapers worked placing RF alluvium on the upper center 
of the fill slope. After midnight, trucks started bringing in RF alluvium to this area also. 

Buttress Area: A Cat 825 compactor and a CAT 0 8  dozer worked to place buttress fill on 
the east end of the buttress fill area at the beginning of night shift. The material being 
hauled in was checked for moisture content. From 1725 hrs to 1805 hrs, the moisture 
content of the material coming from LaFarge ranged from 12.6% to 18.0% moisture. The 
truck tracks were measured near the toe of the slope and found to have a moisture 
content of 21.9% this was reported to the QA authority who requested that material be 
stockpiled and that material already placed on the flat be ripped and dried. 
Envirocon ripped the length of the Buttress Fill area across the flat to dry the fill to proper 
moisture content for proper compaction. This took place in last half of the shift. 
At around 2000 hrs. buttress fill material stopped coming from Lafarge, and material was 
brought in from Centennial. This material was checked and found to be significantly drier, 
ranging from 9.7%to 10.9%. This drier material was dumped along the toe of the slope, 
on top of material windrowed earlier. This material was then graded down together to 
allow it to dry over night. Additionally, the flat was graded, and wet material pushed into 
this windrow. No buttress material was brought in after 2400hrs. 

SUMMARY OF QC TESTING: 

Golder ran ten nuclear density tests in the eastern portion of the buttress.(QC-BF-DT- 
82,82A,828,83,84,85,86.87,88,&89) Tests 82,83,86 failed for moisture content. Tests 82A. 87, 
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&89 failed for compaction. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina: Discussed potential hazards associated with activities to be conducted on site 
this day 

Discussion with foreman: Discussed spot moisture test results with QA authority and the 
Envirocon foreman. It was agreed between these two that the material was too wet to be placed 
and compacted, similar to the discussion of 6/23 and 6/24. The material was ripped and 
windrowed to dry over night. 

File No. - 
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Job NO: 053-2203 Report No. 062805RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 18/28/05] S M O W T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy WIND: It. to medium 

GAl PERSONNEL HOURS CHARGED: 

Ron Di Donato (0430-1 630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Cover Fill: A Cat D9 dozer, a Cat D10 dozer, and a Cat 966 loader, spread and placed 
cover fill materials from the Centennial Plant and from the temporary east stockpile by 
use of Cat 327 scrapers. 

0 Buttress Fill: Envirocon used a Cat D5 dozer, a D9 dozer, a Cat 140 motor grader, a Cat 
81 5 compactor, and two Cat 825 compactors to re-grade, spread and compact hauled in 
Lafarge and Centennial pit fines to be used as Buttress Fill material within the footprint of 
.the Buttress fill area. Volvo articulated trucks continued haulage of material to the area of 
the buttress fill embankment slopes. Areas of geotextile damage were repaired in the 
morning prior to placing additional Buttress fill materials above. A Cat 345 track-hoe and 
a Cat D5 dozer performed rough and finish work grading of materials on the outboard 
slope of the Buttress fill area for survey. 

SUMMARY OF QC TESTING: 

Golder performed re-testing of in-situ nuclear moisture density tests QC-BF-DT-82,83, 86, 87, 
and 89. Golder completed re-testing of the Buttress Fill materials for continued buttress fill 
placement at 8:30 a.m. 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-90 through QC-BF-DT-105) 
on Buttress Fill materials. No original tests failed initial moisture and was subsequently approved 
for placement of new buttress fill materials. 

Golder obtained sample number BF-07 and transported it to the Golder laboratory for index 
testing. Golder obtained a sample QC-BF-DT-94 for oven dry moisture content testing. Golder 
performed a sand cone test (QC-BF-SC-06) of Density test 94 also and transported the sample to 
the lab for necessary index testing. 

SHEET 1 OF 2 
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Job NO: 053-2203 Report No. 062805RPDDaily 

Quality Control for the OMinal Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Re-Ev Meeting Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinm: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 

CQC Mon Date: 
Approved Date: 6 - 2 8 6  
File No. 
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Job NO: 053-2203 Report No. N062805JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT Original Landfill (Rocky Flats) 

DATE [=I S 

SHIP: Night (1 500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none 

CLOUD COVER: cloudy WIND: 510rnph 

GAI PERSONNEL HOURS CHARGED: 

James Koffer (1 430- 0200, 9.5 hrs) 

GUESTS ON SITE: none 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

M @ W T  F S 

PM: none 

SUMMARY OF COMSPWUC?DON: 
0 Cut/ Fill: 

A CAT 08 dozer and four CAT scrapers worked placing RF alluvium on the upper center 
of the fill slope. 
Buttress Area: A Cat 825 compactor and a CAT 08 dozer worked to place buttress f i l l  on 
the west of the buttress fill area at the beginning of night shift. The material being hauled 
in was checked for moisture content and found to be around 16%. This material was 
spread thinly over the area. The eastern portion of the buttress area was left untouched 
for the first half of the shift, except that five truckloads of material were dumped on the toe 
just before 2000hrs when a lightning warning was issued. After 2200 hours, all fill material 
was spread thinly over the full buttress footprint area and worked to dry it. 

SUMMARY OF QC TESTING: 

Golder ran four nuclear density tests in the eastern portion of the buttress. (QC-BF-DT-108, 109, 
110, & 11 1). Only one failed for compaction. The area of this test was being re-worked and will be 
retested. Three additional tests(QC-BF-DT-I 12,113, &1 14) were run on the eastern half of the 
buttress fill area at varying depths at the request of QA, due to what appeared to be heavy "heavy 
pumping" and rutting of the surface with truck traffic. All of these tests passed. 
Spot water content tests were taken after 2100hrs, and material that had been placed in windrows 
before the lightning warning was found to be extremely high in moisture. This resulted in all 
material after this time being spread thinly over the whole buttress footprint and worked to dry it 
out. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Re-RI Meeting: Discussed potential hazards associated with activities to be conducted on site 
SHEET 1 OF 2 
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this day 

Discussion with foreman: Discussed spot moisture test results with CIA authority and the 
Envirocon foreman. It was agreed between these two that the material was too wet to be placed 
and compacted. The material was ripped and spread thinly to dry over night. 
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GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

GOLOER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

DATE S M T @ T  F S 

SHIm: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy WIND It to medium 

GAI PERSONNEL HOURS CHARGED: 

Ron Di Donato (0430-1 630. 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

e Cover Fill: A Cat D9 dozer, a Cat 010 dozer, and a Cat 966 loader, spread and placed 
cover fill materials from the Centennial Plant by use of Cat 327 scrapers. 

Buttress Fill: Envirocon used a Cat D5 dozer, a D9 dozer, a Cat 140 motor grader, a Cat 
81 5 compactor, and two Cat 825 compactors to re-grade, spread and compact hauled in 
Cafarge and Centennial pit fines to be used as Buttress Fill material within the footprint of 
the Buttress fill area. A Cat 345 track-hoe and a Cat 05 dozer performed rough and finish 
work grading of materials on the outboard slope of the Buttress fill area for survey. Re- 
work of materials was accomplished by use of a Cat 825 compactor and a John Deere 
Tractor with a disc attachment. 

SUMMARY OF QC TESTING: 

Golder performed re-testing of in-situ nuclear moisture density tests QC-BF-DT-117, 126, 128, 
and 130. Golder completed re-testing of the Buttress Fill materials for continued buttress fill 
placement during the morning and afternoon shifts. 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-115 through QC-BF-DT-136) 
on Buttress Fill materials. Of the original tests that failed initial moisture, the area was re-worked 
and re-compacted and was subsequently approved for placement of new buttress fill materials. 

Golder obtained sample number BF-08 and transported it to the Golder laboratory for index 
testing. Golder obtained a sample QC-BF-DT-131 and at QC-BF-DT-136 for oven dry moisture 
content testing. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. AN requirements of the QC Tables have been observed and met. 
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SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 
- .  

Pre-EV Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinm: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 

Attended a regulator weekly progress meeting. Items discussed included construction, QN QC, 
production, and concerns raised during the previous construction period. 

CQC Monitor: ,$--~9- ij .Y 
Approved by: A-274s- 
File No. - 
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Job NO: 053-2203 Report No. N062905JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 18129/051 S M T @ T  F S 

SHIFT: Night (1 500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: none 

CLOUDCOVER CLEAR WIND: NONE 

GAI PERSONNEL HOURS CHARGED: 

James Koffer (1 430- 0200, 1 I .O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

A CAT 0 8  dozer and three CAT scrapers worked placing RF alluvium on the upper 
northeast to center portion of the fill slope. Trucks began hauling in material along with 
the scrapers after 2200hrs. 
Buttress Area: A Cat 825 compactor and a CAT DIO dozer worked to place buttress fill 
over the buttress fill area at the beginning of night shift and continued until approximately 
2030hrs. At this point no more buttress fill material was available. From 2200hrs until 
2400 hrs a CAT 825 compactor worked the footprint area. 

SUMMARY OF QC TESTING: 

Golder ran a total of 17 nuclear density tests over the footprint of the buttress. (QC-BF-DT-137- 
153). Test # 140 failed for compaction, #I42 &I43 failed for moisture. The areas of these failures 
were reported to Envirocon and reworked. Retesting of these three tests passed. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina: Discussed potential hazards associated with activities to be conducted on site 
this day 

CQC Mon Date: ?/zY/p 
APPrnVf?d Date: 30 0 
File No. 
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Job No: 05312203 Report No. 063005RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 16/30/051 S M T  W @ F  S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy 

GAI PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: -~ 

Cover Fill: A Cat D9 dozer, a Cat D10 dozer, and a Cat 966 loader, spread and placed 
cover fill materials from the Centennial Plant by use of Cat 327 scrapers. Material was 
hauled in from the Centennial Plant (Rocky Flats Alluvium). 

Buttress Fill: Envirocon used a Cat D5 dozer, a D9 dozer, a Cat 140 motor grader, a Cat 
81 5 compactor, and two Cat 825 compactors to regrade, spread and compact hauled in 
Lafarge and Centennial pit fines to be used as Buttress Fill material within the footprint of 
the Buttress fill area. A Cat 345 track-hoe and a Cat D5 dozer performed rough and finish 
work grading of materials on the outboard slope of the Buttress fill area for survey. Re- 
work of materials was accomplished by use of a Cat 825 compactor and a John Deere 
Tractor with a disc attachment. Envirocon opted to stop the haul at 10:30 a.m. to disc the 
in-situ materials and allow drying. The haul re-continued at 1:30 p.m. 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-154 through QC-BF-DT-165) 
on Buttress Fill materials. Of the original tests that failed initial moisture, the area was re-worked 
and re-compacted and was subsequently approved for placement of new buttress fill materials. 

Golder obtained sample number CF-01 and transported i t  to the Golder laboratory for index 
testing. CF-01 is a Cover Fill sample of Centennial Rocky Flats Alluvium. Golder obtained a 
sample QC-BF-DT-155 and at QC-BF-SC-07 for oven dry moisture content testing. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMWRY OF MEETINGS AND DISCUSSIONS HELD: 

SHEET 1 OF 2 
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Job NO: 053-2203 Report No. 063005RPDDaily 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetim: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 

CQC Monitor: 
Approved by: 
File No. 
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Job NO: 053-2203 Report No. N063005JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden. CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F I  S M T  W @ F  S 

SHIFT: Night (1 500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: none 

CLOUDCOVER CLEAR WIND NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 400- 0200, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

A CAT 08 dozer and four CAT scrapers worked placing RF alluvium on the upper west to 
center portion of the fill slope. Trucks began hauling in material along with the scrapers 
after 2200hrs. 
Buttress Area: A Cat 825 compactor and a CAT D10 dozer worked to place buttress fill 
over the buttress fill area at the beginning of night shift and continued until approximately 
2030hrs. At this point no more buttress fill material was available. From 2200hrs until 
2400 hrs a CAT 825 compactor worked the footprint area. 

SUMMARY OF QC TESTING: 

Golder ran a total of 13 nuclear density tests over the footprint of the buttress. (QC-BF-DT-166- 
178). Test #s 167,168,169 failed for moisture. The areas of these failures were reported to 
Envirocon and reworked. Upon retesting these one retest (167A) failed for compression, the 
remaining passed. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day 

CQC Monitor. Date: $lTbs 
Approved by: Date: 
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Job NO: 053-2203 Report No. 070:05RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PRUJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

0 

DATE 17101105) S M T W T @ S  

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: A Cat 09 dozer, a Cat D10 dozer, and a Cat 966 loader, spread and placed 
cover fill materials from the Centennial Plant by use of Cat 327 scrapers. Material was 
hauled in from the Centennial Plant (Rocky Flats Alluvium). 

0 Buttress Fill: Envirocon used a D9 dozer, a Cat 140 motor grader, and two Cat 825 
compactors to re-grade, spread and compact hauled in Lafarge and Centennial pit fines 
to be used as Buttress Fill material within the footprint of the Buttress fill area. A Cat 345 
track-hoe and a Cat D5 dozer performed rough and finish work grading of materials on 
the outboard slope of the Buttress fill area for survey. Re-work of materials was 
accomplished by use of a Cat 825 compactor and a John Deere Tractor with a disc 
attachment. Envirocon stopped haul at 10:45 a.m. to disc the in-situ materials and allow 
drying during the lunch hour. The haul resumed at 12:30 p.m. A Cat 345 continued the 
excavation of buttress fill material and drain rock in the north west limits of the buttress fill 
footprint to correct grade control in the area. 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-179 through QC-BF-DT-188) 
on Buttress Fill materials. Of the original tests that failed initial moisture, the area was re-worked, 
re-compacted, re-tested and was subsequently approved for placement of new buttress fill 
materials. Test samples QC-BF-DT-l67C, 183A, and 1838 are re-tests of failed original tests. 

Golder processed and obtained sample number CF-02 and transported it to the Golder laboratory 
for index testing. CF-02 is a Cover Fill sample of Centennial Rocky Flats Alluvium. Golder 
obtained samples QC-BF-DT-185 and at QC-BF-SC-08 for oven dry moisture content testing and 
Sand Cone testing analysis. 
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Quality Control for the Original Landfill is confident lhat the above items are being conducted in accordance 
with the proper specifications. AI1 requirements of lhe QC Tables have bee0 observed and met. 

, . _  .,b . .  
, . . ,uhMARY e-- a 'G;iZ"iv;iEETIWGS ANG DiSlXSS1T;iiuS' HEW: 

PreEV Meeting: ,Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetings: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 
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GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F l  S M T W T O S  

SHIFT: Night (1500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: PARTLY CLOUDY WIND: GUSTS TO 30MPH 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 300- 01 30,12.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
Cut/ Fill: 
A CAT D8R dozer and four CAT scrapers worked placing RF alluvium on the upper west 
to center portion of the fill slope. Trucks began hauling in material along with the scrapers 
after 2200hrs. 
Buttress Area: A Cat 825 compactor and a CAT D10 dozer worked to place buttress fill 
over the buttress, area at the beginning of night shift and continued until approximately 
2030hrs. At this point no more buttress fill material was available. From 2200hrs until 
2400 hrs a CAT 825 compactor worked the footprint area. 

SUMMARY OF QC TESTING: 

Golder ran a total of 7nuclear density tests over the footprint of the buttress. (QC-BF-DT-189- 
195). Test #s 189A & 195 failed for moisture. The areas of these failures were reported to 
Envirocon and reworked. Upon retesting these areas passed 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PreEV Meeting Discussed potential hazards associated with activities to be conducted on site 
this day 

CQC Mon Date: 
Approved Date: 
File No. 
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Job NO: 053-2203 Report No. 070505RPODaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M @ W T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1 630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION 

e Cover Fill: No Cover Fill material was hauled or spread into place during this shift. 

0 Buttress Fill: Envirocon used a D9 dozer, a Cat 140 motor grader, and two Cat 825 
compactors to re-grade, spread and compact hauled in Lafarge and Centennial pit fines 
to be used as Buttress Fill material within the footprint of the Buttress fill area. A Cat D5 
dozer performed rough and finish work grading of materials on the outboard slope of the 
Buttress fill area for survey. Re-work of materials was accomplished by use of a Cat 825 
compactor and a John Deere Tractor with a disc attachment. Envirocon stopped haul at 
10:45 a.m. to disc the in-situ materials and allow drying during the lunch hour. A Cat 345 
continued the excavation of buttress fill material and drain rock in the north west limits of 
the buttress fill footprint to correct grade control in the area. 

' 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-196 through QC-BF-DT-201) 
on Buttress Fill materials. 

Golder performed an in-situ sand cone moisture density test (QC-BF-SC-09) for a direct 
correlation of nuclear moisture density test QC-BF-DT-196. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetim: Discussed potential hazards associated with activities to be conducted on site 
this day. 

SHEET 1 OF 2 

GOLDER ASSOCIATES 



Job NO: 053-2203 Report No. 070505RPDDaily 

Other Meetings: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to thework load for the day. 

Attended a construction meeting, items discussed induded schedule, health and safety, and 
personnel requirements. 

CQC Monitor: 'c/--5-5- 
Approved by: 7-5-795 
File No. 
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Job No: 053-2203 Report No. N070505JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY , .  

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 17/05/051 S M O W T  F S 

SHIFT: Night (1 500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: none 

CLOUD COVER PARTLY CLOUDY WIND: NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1430- 0130,l I hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
cut/ Fill: 
No work done on this area on evening shift. 
Buttress Area: A Cat 825 compactor and a CAT D8 and D5 dozers worked to place 
buttress fill over the buttress area at the beginning of night shift and continued until 
approximately 2045hrs. At this point no more buttress fill material was available. From 
2200hrs until 2300 hrs a CAT grader worked the footprint area. 
At approximately 2200 hrs a CAT D9 dozer replaced Rocky Flats Alluvium to the northern 
west end of the buttress slope excavated during day shift. 

SUMMARY OF QC TESTI.NG: 

Golder ran a total of 8nuclear density tests over the footprint of the buttress. (QC-BF-DT-202- 
209). Test #s 205,205A,B failed for moisture. The areas of these failures were reported to 
Envirocon and reworked twice. Upon retesting these areas the final time (QC-BF-DT-205D&E) the 
area of testing passed. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Re-EV Meetinfl: Discussed potential hazards associated with activities to be conducted on site 
this day 

Discussions with foreman: Disc 
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Job NO: 053-2203 Report No. 070605RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE (7/08/051 S M T @ T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy to clear 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1 630, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: No Cover Fill material was hauled or spread into place during this shift. 

0 Buttress Fill: Envirocon used a D9 dozer, a Cat 140 motor grader, and two Cat 825 
compactors to re-grade, spread and compact hauled in Lafarge and Centennial pit fines 
to be used as Buttress Fill material within the footprint of the Buttress fill area. A Cat D5 
dozer performed rough and finish work grading of materials on the outboard slope of the 
Buttress fill area for survey. Re-work of materials was accomplished by use of a Cat 825 
compactor and a John Deere Tractor with a disc attachment. Envirocon stopped haul at 
10:45 a.m. to disc the in-situ materials and allow drying during the lunch hour. A Cat 345 
continued the excavation of buttress fill material and drain rock in the North West limits of 
the buttress fill footprint to correct grade control in the area. 

SUMMARY OF QC TESTING: 
213 

Golder Derformed in-situ nuclear moisture densitv tests (QC-BF-DT-210 throuah QC-BF-DT-m 
on Buttiess Fill materials. Several tests fail moi4ure content and required re-conditioning. re- 
compaction and re-testing of materials prior to placement of the subsequent lift. 

’ 

Golder performed an in-situ sand cone moisture density test (QC-BF-SC-10) for a direct 
correlation of nuclear moisture density test QC-BF-DT-213. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 
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Other Meetinas: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 

Attended a regulator construction meeting, items discussed included schedule, health and safety, 
and personnel requirements, ECR’s. RFl’s, and monthly reports provided by QA. 

CQC Monitor: 
Approved by: 
File No. 
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Job No: 053-2203 Report No. N070605JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T @ T  F S 

SHIFT: Night (1 500-01 30) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: PARTLY CLOUDY WIND: NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 400- 0200,12 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

At 1700hrs two scrapers and a CAT D9 dozer spread RF alluvium cover fill on the west 
end of the fill area. 
Buttress Area: A Cat 825 compactor and a CAT 0 8  dozer worked to place buttress fill 
over the buttress area at the beginning of night shift and continued until approximately 
2300hrs. At this point no more buttress fill material was available. From 2300hrs until 
00300 hrs a CAT grader and a CAT 825 compactor worked the footprint area. 

SUMMARY OF QC TESTING: 

Golder ran a total of 8nuclear density tests over the footprint of the buttress. (QC-BF-DT-214- 
221). Test 219 failed for moisture. This area was reported to Envirocon and reworked. Upon 
retesting this area the final time (QC-BF-DT-219AbB) the area passed. 
A bulk sample (CF-03) was taken in the cover fill area this evening. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetinsr: Discussed potential hazards associated with activities to be conducted on site 
this day 

Discussions with foreman: Discu ests with foreman. 

CQC Mon Date: 
Approved Date: 
File No. 
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Job NO: 053-2203 Report No. 070705RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T  W @ F  S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy to clear 

GAI PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1 330,g.O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: No Cover Fill materia! was hauled or spread into place during this shift. 

0 Buttress Fill: Envirocon used a D9 dozer, a Cat 140 motor grader, and two Cat 825 
compactors to re-grade, spread and compact hauled in Lafarge and Centennial pit fines 
to be used as Buttress Fill material within the footprint of the Buttress fill area. A Cat 05  
dozer performed rough and finish work grading of materials on the outboard slope of the 
Buttress fill area for survey. Re-work of materials was accomplished by use of a Cat 825 
compactor and a John Deere Tractor with a disc attachment. 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-222 through QC-BF-DT-228) 
on Buttress Fill materials. Several tests fail moisture content and required reconditioning, re- 
compaction and re-testing of materials prior to placement of the subsequent lift. 

Golder performed an in-situ sand cone moisture density test (QC-BF-SC-1 1) for a direct 
correlation of nuclear moisture density test QC-BF-DT-228. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

PreEV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetim: Met with the Envirocon superintendent and foreman throughout the day to 
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discuss issues pertaining to the work load for the day. 

CQC Monitor: 
Approved by: 
File No. 
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Job NO: 053-2203 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

Repoit No. N070705JPKDaily 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T  W @ F  S 

SHIFT: Night (1 300-2300) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: none 

CLOUD COVER PARTLY CLOUDY WIND NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 200- 1200,12 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

At 1700hrs three scrapers began spreading RF alluvium cover fill on the center of the fill 
area.This continued until 2100hrs. 

Buttress Area: A Cat 825 compactor and a CAT 0 8  dozer worked to place buttress fill 
over the buttress area at the beginning of night shift and continued until approximately 
2300hrs. Buttress fill material was available from the beginning of shift until 2200hrs. 

SUMMARY OF QC TESTING: 

Golder ran a total of gnuclear density tests over the footprint of the buttress. (QC-BF-DT-229- 
237). Test 230 failed for moisture. This area was reported to Envirocon.The area was ripped and 
left open to dry over night. Test #230 will have to be retested. 
SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina Discussed potential hazards associated with activities to be conducted on site 
this day 

s with foreman. 

Date: $!$,h5 
Discussions with foreman: Discus 

CQC Monitor: 
Approved by: Date: 
File No. 
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Job No: 053-2203 Report No. N070805JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

a 
ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M T W T O S  

SHIFT: Night (1 300-2300) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: MINOR 

CLOUD COVER: PARTLY CLOUDY WIND: NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 200- 1200.12 hrs) 

GUESTS ON SITE: none e SUMMARY OF CONSTRUCTION: 
0 Cutl Fill: 

A CAT D5 and four scrapers began spreading RF alluvium cover fill on the "great break' 
(center area) of the north slope fill area. 

Buttress Area: A Cat 825 compactor, John Deere tractor w/disk, and a CAT D8 dozer 
worked to place buttress fill over the buttress area at the beginning of night shift and 
continued until approximately 2300hrs. Buttress fill material was available from the 
beginning of shift until 2130hrs. 

SUMMARY OF QC TESTING: 

Golder ran a total of gnuclear density tests over the footprint of the buttress. (QC-BF-DT-244- 
252). Test 249 failed for moisture, test 250 failed for compaction. This was reported to Envirocon 
for correction. Re-tests will have to be completed next operational shift. 
Additionally a cover fill bulk sample (CF-04) was taken this evening from the north slope of the fill 
area. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Predv Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day 

CQC Monitor: f !  
Appnwed by: 
File No. - 
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Job NO: 053-2203 Report No. 071 105RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENWROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJEm. Original Landfill (Rocky Flats) 

DATE 17/11/05] S O T  W T  F S 

SHIFT: Day (0500-1530) 

PRECIPITATION: AM: none PM: none . 

CLOUD COVER Partly Cloudy to clear 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1330,g.O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: No Cover Fill material was hauled or spread into place during this shift. 

Buttress Fill: Envirocon used a D5 dozer, a Cat 140 motor grader, a Cat 815 and a Cat 
825 compactors to re-grade, spread and compact hauled in Lafarge and Centennial pit 
fines to be used as Buttress Fill material within the footprint of the Buttress fill area. A Cat 
D5 dozer performed rough and finish work grading of materials on the outboard slope of 
the Buttress fill area for survey. Re-work of materials was accomplished by use of a Cat 
825 compactor and a John Deere Tractor with a disc attachment. 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-253 through QC-BF-DT-261) 
on Buttress Fill materials. 

Golder performed an in-situ sand cone moisture density test (QC-BF-SC-13) for a direct 
correlation of nuclear moisture density test QC-BF-DT-261. 

Qualiiry Control for Ihe Obginal Landfill is confident that the above items are being conducted in accordance 
with the proper spedtiwtions. All requirements of the QC Tables have been observed and met. 

SUMWRY OF MEETINGS AND DISCUSSIONS HELD: 

PreW Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinas: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 
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CQC Monitor: 
Approved by: 
File No. 
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Job NO: 053-2203 Report No. NO71 105JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE Fl S @ T  W T  F S 

SHIFT: Night (1 300-2300) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: NONE 

CLOUD COVER NONE 

GAI PERSONNEL HOURS CHARGED: 

James Koffer (1 200- 1200.12 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

A D9 CAT dozer and a Deere backhoe excavated down to subgrade two in two places on 
the east side of the f i l l  area. At hrvo locations the excavations penetrated into waste 
material, which was moved to the area northwest of the buttress area for f i l l .  

Buttress Area: At the beginning of shift two compactors, a grader, and a D-8 Cat dozer 
worked to place buttress fill material over the buttress footprint. A D-5Cat dozer worked to 
clean the south slope. After 1700 hrs, a Cat 825 compactor, a CAT D8 dozer, and two 
graders worked to place buttress fill over the buttress area at the beginning of night shift 
and continued until approximately 2300hrs. Buttress fill material was available from the 
beginning of shift until 1730hrs. 

SUMMARY OF QC TESTING: 

Golder ran a total of 8nuclear density tests over the footprint of the buttress. (QC-BF-DT-262- 
269). Test 265 failed for moisture, test 269 failed for both compaction and moisture. These were 
reported to Envirocon for correction. Re-tests will have to be completed next operational shift. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting Discussed potential hazards associated with activities to be conducted on site 
this day 
Discussion with Envirocon Safety Rep Spoke with Envirocon Safety Rep about the excavation 
and moving of waste materials from the cut and fill area without having an RCT present. He took 
the mater under consideration and notified the RCTs, and surveys were performed. Additionally, it 
is being checked to see if an RWP is required to excavate into the waste material. 
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File No. 
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Job No: 053-2203 Report No. 071 205RPDDaily 

‘30LDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENWROCON CLIENT. Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE w] S M O W T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER Partly Cloudy to clear 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1 330,g.O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Cover Fill: No Cover Fill material was hauled or spread into place during this shift. 

0 Buttress Fill: Envirocon used a D5 dozer, a Cat 140 motor grader, a Cat 81 5 and a Cat 
825 compactors to re-grade, spread and compact Lafarge and Centennial pit fines to be 
used as Buttress Fill material within the footprint of the Buttress fill area. A Cat D5 dozer 
performed rough and finish work grading of materials on the outboard slope of the 
Buttress fill area for survey. Re-work of materials was accomplished by use of a Cat 825 
compactor and a John Deere Tractor with a disc attachment, and a water truck. 

SUMMARY OF QC TESTING: 

Golder performed in-situ nuclear moisture density tests (QC-BF-DT-270 through QC-BF-DT-274) 
on Buttress Fill materials. 

Golder performed an in-situ sand cone moisture density test (QC-BF-SC-14) for a direct 
correlation of nuclear moisture density test QC-BF-DT-274. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Re-EV Meeting Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinsls: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 
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7-12-03 
CQC Monitor a Date: 

File No. 
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Job No: 053-2203 Report No. N071205JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENWROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M @ W T  F S 

SHIFT: Night (1 300-2300) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: NONE 

CLOUD COVER: NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1200- 1100, 10.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

At the beginning of shift two 08 and one D6 CAT dozers graded fill on the east end of the 
north slope. Trucks continued to bring in RF alluvium into this area for the whole shift. 

Buttress Area: At the beginning of shift one compactor, a grader, and a D-5 Cat dozer 
worked to place buttress fill material. The D-5Cat worked to cut the southeast end of the 
buttress to grade. A D6 Cat, a grader, and a Deere track hoe worked to cut the west end 
of the buttress to grade. 

SUMMARY OF QC TESTING: 

Golder ran a total of Gnuclear density tests over the footprint of the buttress. (QC-BF-DT-275- 
280). Test 276 failed for compaction, test 277 failed for moisture. These were reported to 
Envirocon and corrected. Re-tests in these areas passed. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

j associated with activities to be copducted on site 
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Job No: 053-2203 Report No. 071 305RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 
0 

, ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT. Envirocon 

LOCATION: Golden, CO 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

PROJECT: Original Landfill (Rocky Flats) 

DATE (1 S M T @ T  F S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy to clear 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1330, 9.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: Cover Fill material was hauled and spread into place on the northeastern 
quarter of the landfill limits during this shift. Cover Fill Quality control sampling will 
continue during the placement of new Cover Fill materials. 

0 Buttress Fill: Envirocon used a 05 dozer, and a Cat 140 motor grader to grade the 
Buttress fill for final topographic survey and control point analysis. Areas deficient in 
Buttress fill materials was corrected prior to approval of placement of materials above. 

SUMMARY OF QC TESTING: 

Golder completed all in-situ nuclear moisture density tests of Buttress Fill materials. 

Golder completed all in-situ sand cone moisture density tests of Buttress Fill materials. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. AM requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-El/ Meetina Discussed potential hazards associated with activities to be conducted on site 
this day. 

Other Meetinas: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 

Attended the regulator construction meeting at 1O:OO a.m. Issues discussed concerned grading 
of subgrade 1 to subgrade 2, pot-holing seep location on eastern limits of landfill, RFA placement 
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on the Buttress fill 3:l slope, ECRs and RFl’s. 
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Job NO: 053-2203 Report No. N071305JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITOWNG SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENWROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 17/13/05) S M T @ T  F S 

SHIFT: Night (1 300-2300) 

SHUTDOWNS: none 

PRECIPITATION: AM: none PM: NONE 

CLOUD COVER: NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1 200- 1 100, l l  .O hrs) 

GUESTS ON SITE: none a SUMMARY OF CONSTRUCTION: 
0 Cut/ Fill: 

At the beginning of shift D8 and DSCAT dozers graded fill on the east end of the north 
slope, until 1700hrs. A D8 CAT moved RF alluvium on the west end of the fill area at the 
beginning of shift, until 1700hrs. Trucks and four scrapers continued to bring in RF 
alluvium into the center and west fill areas for the whole shift. 
A trench was cut in the northeastern fill area to try to relieve seeps. This "east subsurface 
drain" was dug down one foot below water table, backfilled with drain rock for two feet, 
then buried. The drain extends approximately 120 feet to the southeast, to an area just 
above the SID. 

Buttress Area: No earthwork was done in this area during night shift. Surveyors started 
mapping the buttress fill area at 1800hrs. 

SUMMARY OF QC TESTING: 

No tests were conducted during this night shift as no new cover fill was placed in the area of the 
buttress. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina Discussed PO ciated with 
this day 

Date: 
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Job No: 053-2203 Report No. 071405RPDDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE 17114/051 S 

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none 

CLOUD COVER: Partly Cloudy to clear 

GAI PERSONNEL HOURS CHARGED: 

Ron Di Donato (0430-1330, 7.0 hrs) 

GUESTS ON SITE: none 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

M T W @ F  S 

PM: none 

WIND: It to medium 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: Cover Fill material was hauled and spread into place on the northeastern 
quarter of the landfill limits during this shift. Cover Fill Quality control sampling will 
continue during the placement of new Cover Fill materials. The contractor continued to 
regrade material above the buttress final grade in preparation of additional re-grade fill 
placement. 

0 . Buttress Fill: Envirocon used a D5 dozer, and a Cat 140 motor grader to grade the 
Buttress fill for final topographic survey and control point analysis. Areas deficient in 
Buttress fill materials was corrected prior to approval of placement of materials above. 

SUMMARY OF QC TESTING: 

Golder performed no additional QC testing of earthwork materials during this shift. 

Qualiv Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. AI1 requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetims: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 
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Job NO: 053-2203 Report No. N071405JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

0 
EWIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE I 7/14/05 I S 

SHIFT: Night (1 300-23OO) 

SHUTDOWNS: none 

PRECIPITATION: AM: none 

CLOUD COVER NONE 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0900- 0900, 12.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: E nvi roc0 n 

M T  W O F  

PM: NONE 

S 

0 Cut/ Fill: 
At the beginning of shift D6 and DSCAT dozers graded fill on the northeast end of the 
north slope. After 1800hrs four scrapers placed regrade fill on the north side of the 
buttress area to bring level up to subgrade two. Additionally, RF alluvium was brought into 
the western half of the fill area for the last half of the shift. 

Buttress Area: No earthwork was done in this area during night shift. 

SUMMARY OF QC TESTING: 

No tests were conducted during this night shift as no new cover fill was placed in the area of the 
buttress. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD 

Discussed pot associated with activities to be conducted on site 
this day 

Approved 
File No. 
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Job NO: 053-2203 Report No. 071 505RPDDaily 

0 
GOLDER ASSOCIATES 

FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT. Kaiser Hill PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE (1 S M T W T @ S  

SHIFT: Day (0500-1 530) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER: Partly Cloudy to clear 

GAl PERSONNEL HOURS CHARGED: 

WIND: It. to medium 

Ron Di Donato (0430-1 330,g.O hrs) 

' GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION 

Cover Fill: Cover Fill material was hauled and spread into place on the northeastern 
quarter of the landfill limits during this shift. Cover Fill Quality control sampling will 
continue during the placement of new Cover Fill materials. Cover fill was hauled in by 
scrapers in the morning. 

0 Renrade Fill: Envirocon used a D8 dozer, two Cat 825 compactors, and a Cat 140 motor 
grader to place and grade the regrade fill material above the finished buttress fill grade. 
Material was hauled from the Centennial pit Rocky Flats Alluvium. 

SUMMARY OF QC TESTING: 

Golder performed no additional QC testing of earthwork materials during this shift. 

Qualily Control for the Oiginal Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requiremenfs of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetinns: Met with the Envirocon superintendent and foreman throughout the day to 
discuss issues pertaining to the work load for the day. 

SHEET 1 OF 1 
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Job NO: 053-2203 Report No. N0715O!iJPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

0 
ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE v] S 

SHIFT: Night (1 300-2300) 

SHUTDOWNS: none 

PRECIPITATION: AM: none 

CLOUD COVER partly cloudy 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (1200- 1030,10.5 hrs) 

GUESTS ON SITE: none a SUMMARY OF CONSTRUCTION: 

PROJECT DESIGNER Earth Tech 

GENERAL CONTRACTOR Envirocon 

M T W T @ S  

PM: NONE 

0 Cut/ Fill: 
At the beginning of shift D6 and D5CAT dozers graded fill on the western side of the north 
slope. After 1800hrs, three scrapers placed RF alluvium to create the #1 diversion berm 

Buttress Area: 08 and D9 Cat dozers, along with two Cat 825 compactors placed 
regrade fill and pit fines along the north edge of the buttress fill area to bring the grade up 
to subgrade 2. 

SUMMARY OF QC TESTING: 

No tests were conducted during this night shift. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina: Discussed pot ociated with 
this day 

Approved b Date: 
File No. 
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Job No: 053-2203 Report No. 071805JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR: Envirocon 

DATE F l  S O T  W T  F S 

SHIFT: Day (0630-2000) 

PRECIPITATION: A M  none PM: none 

CLOUD COVER: Partly Cloudy to clear WIND: none 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0700-1 930, 12.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: Cover Fill material was hauled and spread into place west of the grade break 
during this shift. Cover Fill Quality control sampling will continue during the placement of 
new Cover Fill materials. In the last portion of the shift, scrapers and a D9 dozer were 
used to begin installing the diversion channels on the west and east ends. 
Rearade Fill: Envirocon used a D8 and D6 dozers, lwo Cat 825 compactors, and a Cat 
140 motor grader to place and grade the regrade fill material above the finished buttress 
fill grade. Material was hauled from the Centennial pit Rocky Flats Alluvium. 
Buttress fill: Geotextile was exposed and found to be damaged on the very southeastern 
corner of the buttress fill. A Deere excavator was used to expose the material for a repair 
patch. 

SUMMARY OF QC TESTING: 

Golder performed no additional QC testing of earthwork materials during this shift. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-W Meetina Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetin-: Met with the Envirocon superintendent and foreman throughout the dav to 
discuss issues pertaining to the work load for the y. 

CQC Monitor: #* Date: ;I./.s 
E T l O F 2  
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Approved by: Date: ?h@+&& 
File No. 

SHEET 2 OF 2 

GOLDER ASSOCIATES 



S U P r  

. . _  . . .  u t ( :  : : ;1 - . .... . 

, ... . . . 
, -. . ,. - __  . .  

w . . .'_. .... i: 



Job NO: 053-2203 Report No. 071905JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M O W T  F S 

SHIFT: Day (0630-2000) 

PRECIPITATION: AM: none PM: none 

CLOUD COVER clear WIND: none 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0700-2000, 13 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 

0 

Cover Fill: Cover Fill material graded and tied into the west channel 

Remade Fill: A large amount of clay material was found in the morning to have been 
placed the previous night. Apparently, this material was excavated from the west 
diversion ditch excavation at the end of the previous along with RF alluvium. The area 
covered was approximately 1 OO’xIOO’ and varied between 1 and 2’ deep. This was 
reported to Envirocon, and discussions followed, which resulted in the area being 
excavated down to RF alluvium. Approximately 18 truckloads of clay (weathered 
claystone) were removed. From 1300 hrs to 1730 hrs. trucks brought in RFA from 
Centennial pit. After this time, four scrapers worked to bring in RFA while a D9 dozer and 
an 825 compactor worked to place it. 

Diversion channels the east side diversion channel was started today. Additionally, the 
west side, upper channel was graded. 

0 

SUMMARY OF QC TESTING: 

Golder performed no additional QC testing of earthwork materials during this shift. A sample of 
clay material that was removed from the regrade fill was taken for information purposes. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

SHEET 1 OF 2 
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Job No: 053-2203 Report No. 071905JPKDaily 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetinm: Met with the Envirocon Project manager, superintendent, and foreman to 
discuss removi.ng non-approved material from the regrade fill. 
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Job No: 053-2203 Report No. 072005JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

0 
ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F l  S 

SHIFT: Day (0630-2000) 

PRECIPITATION: AM: none 

CLOUD COVER clear WIND: none 

GENERAL CONTRACTOR: Envirocon 

M T @ T  F S 

PM: none 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0700-2000, 13 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: Cover Fill material graded by a D9 and D8 CAT dozers in the upper center 
portion of the fill area. Additionally, two of the west diversions berms were worked with D6 
and D8 dozers and a motor grader. Cover fill was brought in and windrowed along the 
southern edge of the buttress fill area for future placement. 

0 Renrade Fill: Regrade fill over the buttress area was completed during this shift with a D9 
CAT dozer and a CAT 825 compactor. 

0 Diversion channels The southern portions of the east and west lower diversion channels 
were cut during shift. A Deere track hoe cut the eastern side, and 4 scrapers cut the 
western side during the last half of the shift. 

SUMMARY OF QC TESTING: 

Golder performed no additional QC testing of earthwork materials during this shift. A sample of 
clay material that was removed from the regrade fill was taken for information purposes. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meeting: Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetinas: Met with regulators during the weekly meeting to discuss construction progress 
and completed site walk down. 
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Job NO: 053-2203 Report No. 072005JPKDaily 

CQC Mon 
&Proved Date: 
File No. 
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Job NO: 053-2203 Report No. 072105JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER Earth Tech 

GENERAL CONTRACTOR Envirocon 

0 

M T  W O F  S 

ENVlROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S 

SHIFT: Day (0630-2000) 

PRECIPITATION: AM: none 

CLOUD COVER: partly cloudy 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0700-2000, 13 hrs) 

GUESTS ON SITE: none 

PM: none 

SUMMARY OF CONSTRUCTION: 

. 0 Cover Fill: Cover Fill material was graded by a D9 and 08 CAT dozers in the upper 
center portion of the fill area. Additionally, two of the west diversions berms were worked 
with D6 and D5 dozers and a motor grader. Cover fill was brought in and windrowed 
along the southern edge of the buttress fill area for future placement by three scrapers in 
the last half of the shift. This RF Alluvium cover fill material was being brought in from the 
371 west pit. This material was inspected and approved as suitable RF alluvium cover fill 
material. 

0 Diversion channels The southern portion of the east diversion channel was cut during 
shift. A Deere track hoe, supported by a D6 CAT dozer cut the eastern side.The material 
cut was stockpiled for removal from the site as it was deemed.unsuitable for RF alluvium 
cover fill material due to a high amount of weathered claystone in the mix. 

SUMMARY OF QC TESTING: 

Golder performed one QC bulk sample of the cover fill.(CFd). 

Quality Control for the Onginallandfill is confident that the above items are being conducted in accordance 
with the proper specifications. AM requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetinn: Discussed potential hazards associated with activities to be. conducted on site 
this day. 
Other Meetinw Met with Envirocon superintendent to review and okay the use of 371 west 
borrow pit RF alluvium for cover fill material. 
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Job NO: 053-2203 Report No. 072205JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE F] S M T W T @ S  

SHIFT: Day (0630-1 700) 

PRECIPITATION: AM: none 

CLOUD COVER: partly cloudy 

GAI PERSONNEL HOURS CHARGED: 

PM: none 

James Koffer (0700-1 700, 10 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

e Cover Fill: Cover Fill material was graded by a D9 and 08 CAT dozers in the upper 
center portion of the fill area. Additionally, two of the west diversions berms were worked 
with a D6 dozer, a CAT 966 loader and a motor grader. Cover fill was brought in and 
windrowed along the southeastern edge of the buttress fill area for future placement by 
three scrapers in the first half of the shift. A D9 CAT dozer later pushed this material over 
the edge of the slope. This RF Alluvium cover fill material was being brought in from the 
371 west pit. Scrapers continued to bring this material in and place it on the center of the 
cover fill area during the last half of the shift. 

Diversion channels The southern portion of the west diversion channel was cut during 
shift. A Deere track hoe, supported by D8 and D5 CAT dozers cut out the aea.The 
material cut was stockpiled for removal from the site as it was deemed unsuitable for RF 
alluvium cover fill material due to a high amount of weathered claystone in the mix. 

SUMMARY OF QC TESTING: 

Golder did not any sampling during this shift. 

Qualily Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetina: Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetinns: none. 
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I Job NO: 053-2203 Report No. 072505JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

I PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER CLIENT: Envirocon 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S O T  W T  F S 

SHIFT: Day (0630-1 700) 

PRECIPITATION: AM: none PM: rained out 

CLOUD COVER: partly cloudy 

GAI PERSONNEL HOURS CHARGED: 

James Koffer (0730-1800, 10.5 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

0 Cover Fill: Cover Fill material was graded by a D9 and D8 CAT dozers in the upper 
center portion of the fill area. Additionally, two of the west diversions berms were worked 
with a D6 dozer. Cover fill was brought in and worked along the center buttress area. CAT 
D9 and 08 dozers pushed this material up the slope. 
Diversion channels The northern portion of the west diversion channel was cut during 
shift. A Deere track hoe cut out the aea.The material cut was stockpiled for removal from 
the site as it was deemed unsuitable for RF alluvium cover fill material due to a high 
amount of weathered claystone in the mix. 

0 

SUMMARY OF QC TESTING: 

Golder did one bulk sample of cover fill material (CF-06) during this shift. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper speufiwtions. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-RI Meeting Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetin-: none. 

Date: 
Date: 

CQC Monitor: 
Approved by: 
File No. 
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Job NO: 053-2203 Report No. 072605JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action GOLDER PROJECT NO: 053-2203 

ENVIROCON CLIENT: Kaiser Hill PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE S M O W T  F S 

SHIFT: Day (0630-1 700) 

PRECIPITATION: AM: rain PM: rain 

CLOUD COVER cloudy 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0700-1 800, l l  .O hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Cover Fill: Cover Fill material was brought in and spread along the upper road and 
graded by a D10 and D8 CAT dozers. Additionally, the top west diversion berm was 
worked with a D6 dozer. No cover fill material was spread on the buttress area due to 
high mud and slippery conditions due to rain. 
Diversion channels The southern portion of the east diversion channel was cut during the 
last half of the shift. A Deere track hoe cut out the area.The material cut was stockpiled 
for removal from the site as it was deemed unsuitable for RF alluvium cover fill material 
due to a high amount of weathered claystone in the mix. 

0 

SUMMARY OF QC TESTING: 

Golder did not do any QC sampling during this shift. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifiwtions. All requirements ofthe QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

P r e N  Meetinn: Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetinns: Discussed installation of erosion control with Envirocon management in 
anticipation of starting this work I 

CQC Mon Date: -7{$$2 
Approved Date: 
File No. 
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Job NO: 053-2203 Report No. 072705JPKDaily 

GOLDER ASSOCIATES 
FIELD MONITORING SUMMARY 

PROJECT TITLE: Original Landfill Accelerated Action 

ENVIROCON CLIENT: Kaiser Hill 

GOLDER PROJECT NO: 053-2203 

PROJECT DESIGNER: Earth Tech 

GOLDER CLIENT: Envirocon GENERAL CONTRACTOR: Envirocon 

LOCATION: Golden, CO 

PROJECT: Original Landfill (Rocky Flats) 

DATE VI S M T @ T  F S 

SHIFT: Day (0630-2000) 

PRECIPITATION: AM: rain PM: rain 

CLOUD COVER: cloudy 

GAl PERSONNEL HOURS CHARGED: 

James Koffer (0700-2100, 14.0 hrs) 

GUESTS ON SITE: none 

SUMMARY OF CONSTRUCTION: 

Cover Fill: Cover Fill material was brought in with trucks and spread along the upper road 
and graded by a DIO and D8 CAT dozers in the first half of the shift. During the last half of 
the shift articulated trucks brought in cover fill material spread on the buttress above the 
3:l slope and on the west end of the buttress fill area to be used for diversion berm #3. 
After 1700 hrs, scrapers brought in RF alluvium and spread it  on the main fill area just 
east of the grade break. 

Diversion channels Waste piles from the southern portions of the east and west diversion 
channels were loaded and removed from the area during the shift by a Deere track hoe. 

SUMMARY OF QC TESTING: 

Golder completed two QC samples (BF-07, 8) during this shift. This completes the bulk sampling 
of the cover fill for this project. 

Quality Control for the Original Landfill is confident that the above items are being conducted in accordance 
with the proper specifications. All requirements of the QC Tables have been observed and met. 

SUMMARY OF MEETINGS AND DISCUSSIONS HELD: 

Pre-EV Meetirq Discussed potential hazards associated with activities to be conducted on site 
this day. 
Other Meetinns The weekly regulator meeting was held with Envirocon managers and 
representatives from the regula 

CQC Monitor: Date: 

File No. 
Approved by: Date: 7/ 2 7/w 
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Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Project Dates: 7/28/05 thru 8/15/05 

Report On Absence of QC Monitor: 

On the above dates, the QC monitor was not on the project site to observe project 
construction, at the request of the Kaiser-Hill project manager Mike Keating. 

Upon returning at his request on 8/16/05, the following work was observed to have been 
done during the QC monitoring absence: 

Berms 3,4,5,6,&7 were completed. 

0 

Coverfill had been completed over the majority of the site. 

East and West channel 'earthwork had been completed. 
P550 had been placed in the West Channel. 
C125 had been placed over berms 1 & 2. 
C350 had been placed across buttress toe. 

0 

Due to the absence of the QC Monitor during this reporting period, verification of the 
construction methods cannot be confirmed. Installed materials that can be readily seen, 
appear to have been installed correctly. 

0 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8 / 1 6 / ~  5p S M T W T F S  

Shift Day 

Precipitation: AM none PM minor 

Cloud Cover:minor 

GAI Personnel hours charged: 6.5hrs 

Summary of Construction: 
Crews installed C350 erosion matting on the south face of the buttress fill area. A tractor 
was used to till the cover fill area in preparation for seeding over the former waste fill 
area. Additionally, a grader was still working to create proper grade on the top (north) 
end of the coverfill area. A track hoe placed 2' rock at the intersection of berm #1 and the 
west channel. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
None 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action 

Envirocon Client: Kaiser-Hill 

Golder Project No: 053-2203 

Project Designer: Earth Tech 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

General Contractor: Envirocon 

Date 8/17/0 S M T W T F S  

Shift Day 

. Precipitation: AM none 

Cloud Cover: temp high 80s 

GAI Personnel hours charged: 6.5hrs 

Guests on site: none 

PM minor 

Summary of Construction: 
Crews installed C125 erosion matting on the south face of the buttress fill area. Energy 
retention rocks placed in west channel outflow berms 2 and 3, and at final west channel 
outfall. Rock is being placed with 2’ edge spacing on slits in P550 matting. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
Weekly project progress meeting pt 1O:OOam with KH, Envirocon, and Regulators. 

Date: &/7- 6 
8?/fg$ 

CQC Monitor: 

Approved by: 

. .  



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated.Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date SllSlO& f 4  S M T W T F S  

General Contractor: Envirocon 

05 

Shift . Day 

Precipitation: AM none PM minor 

Cloud Cover: temp high 80s 

GAI Personnel hours charged: 6.5hrs 

Guests on site: none 

Summary of Constrkction: 
Crews installed C 125 erosion matting on the south face of the buttress fill area. 

Energy retention rocks placed in east channel outflow berms 4,5,6,and 7. Rock is being 
placed with 2’ edge spacing on slits in P550 matting. 

Seeding, straw placement with crimping, and Flexterra spraying have begun in 
the areas in between berms 2,3,4,5, and 6. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Disckssions Held: 
None 

CQC Monitor: pb.?,$ Date: 871 8- 07 
Approved by: ,Zy+ate :  ywc 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action 

Envirocon Client: Kaiser-Hill 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8/19/0$?$ S M T W T F S  

Golder Project No: 053-2203 

Project Designer: Earth Tech 

General Contractor: Envirocon 

Precipitation: AM none PM minor 

Cloud Cover:partly cloudy, temp high 80s 

GAI Personnel hours charged: 7.5hrs 

Guests on site: none 

Summary of Construction: 
Crews finished installing C125 erosion matting on the south face of the buttress 

fill area. Energy retention rocks placed in east channel outflow berms 4,5,6,and 7. Rock 
is being placed with 2’ edge spacing on slits in P550 matting. Installation nailing of P550 
matting in the West Channel was completed. 

the areas in between berms 2,3,4,5, and 6.  
Seeding, straw placement with crimping, and Flexterra spraying have begun in 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
None 



Golder Associates, Inc 

Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action 

Envirocon Client: Kaiser-Hill 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8/22/0$5 S M T W T F S  

Golder Project No: 053-2203 

Project Designer: Earth Tech 

General Contractor: Envirocon 

Precipitation: AM none 

Cloud Cover:minor temp high 80s 

GAI Personnel hours charged: 6.5hrs 

Guests on site: none 

PM minor 

Page 1 of 1 

Summnry of Csnstmetioii: 
Hay is being spread and crimped in between berms 5 and 6,  and 6 and 7.Flexterra is being sprayed in 

the areas in between berms 2 and 3, and 5 and 6.  
Erosion matting is being installed in the east channel, starting at the bottom and working up. 
C125BN matting was delivered for berms 3,5,6,&7. 
Summary of QC testing: 
None 

None 
Summary of Meetings and Discussions Held: 
None 

. Summary of QC Testing: 

. CQC Monitor: 

Approved by: 

mh~:frle://E:\QC%20Daily%20Reports\OLF%2Od~ly%2OreportO82205 .mht 8/22/2005 



0’ Golder Associates, Inc. 
Field Monitoring Summary 

~ 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 ‘ Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon 

Location: Golden, Colorado 

General Contractor: Envirocon 

Project: Original Landfill (Rocky Flats) 

Date 8/23/0d!%pb S M T W T F S  

Shift Day 

Precipitation: AM none PM rain after 3pm 

Cloud Cover:minor temp high 80s 

0 
GAI Personnel hours charged: 6.5hrs 

Guests on site: none 

Summary of Construction: 
Flexterra is being sprayed in the areas in between berms 6 and 7. 
C125 BN Erosion matting is being installed on berms 3 and 5 west, additionally the west 
sections of berms 6 and 7. 
West Channel area is basically complete. West access area is being graded for transition 
to west boundary. 
The East channel is being matted with P550 by a small crew, who have worked up to the 
area of diversion berm 7. 
Summary of concerns: 
C125BN matting that has been installed inside the berms does not have the proper 
anchoring where mats meet on the short ends. Supplier’s spec calls for two rows of pins, 
on 4” centers, 4’’ apart. This does not appear to have been done. 

Grade break at the east end of Berm 4, where it intersects the East Channel is matted with 
C125, this slope is over 5% and should be matted with P550. 
Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
None 



CQC Monitor. f?k$&Date8FzT 

Approved by: T P d K D a t e :  9-24- . 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8/24/0f$h S M T W T F S  

Project Designer: Earth Tech 

General Contractor: Envirocon 

Shift Day 

Precipitation: AM none 

Cloud Cover:minor temp high 80s 

GAI Personnel hours charged: 9.0hrs 

Guests on site: Regulators, DOE personnel 

PM none 

Summary of Construction: 
Flexterra is being sprayed in the areas in between berms 6 and 7and 5 and 6 .  
C125 BN Erosion matting was installed on berms 3 and 5 west, additionally the west 
sections of berms 6 and 7. 
West Channel area is basically complete. West access area is being graded for transition 
to west boundary. 
The East channel was not worked on at all today 
Summary of concerns: 
C125BN matting that has been installed inside the berms does not have the proper 
anchoring where mats meet on the short ends. Supplier’s spec calls for two rows of pins, 
on 4” centers, 4” apart. This will be done from this point onwards. 
Grade break at the east end of Berm 4, where it intersects the East Channel is matted with 
C125, this slope is over 5% and should be matted with P550. 
Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
Weekly meeting with Regulators, DOE, and project personnel was held. A preliminary 
walk down of the west side of the project site was conducted, and a punch list compiled. 0 



a 
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Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8I25lOf 5@+ S M T W E F S  

Shift Day 

Precipitation: AM none PM none 

Cloud Cover:minor temp high 80s 

GAI Personnel hours charged: 8.0hrs - 

0 Guests on site: none 

Summary of Construction: 
The buttress area was tilled, seeded, hay mulched, and crimped in. 
Flexterra is being sprayed in the areas in between berms 6 and 7and the buttress area. 
C125 BN Erosion matting was completed on berm 7 and started on berm 6 
The East channel was not worked on at all today 
Summary of concerns: 
none 
Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
none 

ate: ~/i?hci 
ate: v90.5 

0 



Golder Associates, h c .  
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8 / 2 6 / 0 # 5 p  S M T W T E S  

Precipitation : AM none 

Cloud Cover:minor temp high 80s 

GAI Personnel hours charged: 5.5hrs 

Guests on site: none 

PM none 

Summary of Construction: 
The buttress area continued to be sprayed with Flexterra. 
Crews worked to anchor C 125BN matting to berms 5 and 6 .  
Seed was applied to upper tier east side after the area was tilled, hay mulched, and 
crimped. 
C 125 matting was removed from the very east end of berm 4 where it meets the 
East Channel. This area will be matted with P550 due to its slope which is over 5%. 
Berm 7 was restored in the area of the grade break road. 
Laborers worked to address the West channel trench tuck punch list item. This required 
additional dirt which was delivered by truck driving on already hydromulched area 
between berms 1 &2 and 3 &4. 
Summary of concerns: 
A fire broke out shortly after 12:30 on berm 6 east of the grade break road. Crews 
returning from lunch spotted the blaze and attempted to put it out. However, the wind 
came up, resulting in a large fire which eventually consumed all the C125 matting laid 
down on berm 6 ,  one pallet of (2125 laying nearby, and most of the hay and Flexterra 
between berms 5&6, and 6&7. Additionally, the fire area has been ripped up by 
equipment brought in to fight the fire. Grades will have to be rebuilt and surveyed before 
remediation. 
Cause of the fire is under investigation. 
Summary of QC testing: 



0 

0 

-0 

None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
none 

CQC Monitor: pq# Date: Fad 5 
Approved by: ddd Date: ?-/-os 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8127IOf~ A S M T W T F S  $ 

Precipitation: AM none PM none 

Cloud Cover:minor temp high 80s 

GAI Personnel hours charged: 7.0hrs 

Guests on site: none 

Summary of Construction: 
Crews worked to place P550 in the East Channel. 
Restoration of the fire damaged area commenced this morning. Areas between berms 
5&6, and 6&7 where regraded and tilled. The area between berms 6&7 was mulched with 
hay, and crimped, but no seed was sewn. The area between berms5&6 were seeded. Berm 
7 was closed at the grade break road. 

Summary of concerns: 
Berm 6 has a sharp drop about 300 feet west of the East Channel. Additionally, the uphill 
side of the berm was damaged by water trucks and loaders during the fire. Although this 
area was remediated during this shift, the area should be surveyed to assure correct 
grades. 
The area burned on Friday was re-worked during today’s shift, but no seed was seen 
being placed between berms 6&7 before hay mulch was applied. . 
Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
none 



CQC Monito 

Approved by ate: ? 4 / ~  



Golder Associates, Pnc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action 

Envirocon Client: Kaiser-Hill 

Golder Project No: 053-2203 

Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

S M T W T F S  f Date 8/29/0ffS 

Shift Day 

Precipitation: AM none 

Cloud Cover:minor temp high 80s 

PM none 

GAI Personnel hours charged: 8.5hrs 

Guests on site: none 

Summary of Construction: 
Crews worked to place P550 in the East Channel. 
The road was closed at the grade break on the west side of berms 5 ,6  and 7. 
The soil cover area on the western edge between berms 6 and 7 was sprayed with 
flexterra. The area north of berm 4 was mulched with hay, and crimped, but no seed was 
sewn. 

Summary of concerns: 
A small fire started in the soil cover area between berms 4 and 5. The fire was quickly 
contained resulting in minimal damage. Fire may have been caused by build up of 
flexterra material around the exhaust system. The hydromulch truck was hosed down to 
prevent future problems. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
A fact finding meeting was held at 15:OO to discuss probable causes of fire and to 
establish corrective action. 



ate: O8-30-05 

Approved by Date: g-?f?-65- 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action 

Envirocon Client: Kaiser-Hill 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date Sf3QfQf$f S M E W  T F S  

Golder Project No: 053-2203 

Project Designer: Earth Tech 

General Contractor: Envirocon 

Shift Day 

Precipitation: AM none PM none 

Cloud Cover:minor temp high 90s 

GAI Personnel hours charged: 8.5hrs 

Guests on site: DOE 

Summary of Construction: 
Crews worked to place P550 in the East Channel. 
Flexterra was sprayed between berms 4,5 and 6 ,  north of berm 4 and east of the east 
channel. 
C 125 cocoa matting was placed and anchored on berms 4 and 5. 
The anchor trench was dug for berm 5 and area was hand seeded. 

Summary of concerns: 
Anchor trenches along east channel need to be backfilled. Some holes were found in the 
P550 matting on the top of the east channel. Subcontractor plans to cover this area with 
additional matting. P550 matting was covered by the C125 matting on berm 4. 
Subcontractor recovered and anchored area with P550 matting. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
None 

CQC Monit ate: O % - M s  
?-/-os 



Golder Associates, Inc. 0 Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action 

E nviroco n Client: Kaiser-Hill 

Golder client: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 8/31/0f$$L S M T W T F S  

Golder Project No: 05312203 

Project Designer: Earth Tech 

General Contractor: Envirocon 

Shift Day 

Precipitation: AM none PM none 

Cloud Cover:minor temp high 70s 

GAI Personnel hours charged: 8.5hrs 

Guests on site: DOE 

Summary of Construction: 
Backfilled anchor trench along the East Channel. 
Flexterra was sprayed north of berm 4. 
C125 cocoa matting was placed and anchored on berms 4 and 5. 
Berm 6 was graded in accordance with technical specifications and Berm 5 was graded to 
remove ruts from vehicle traffic accessing berm 6. 

Summary of concerns: 
Holes found yesterday in the P550 matting on the top of the east channel have not been 
repaired. Found some thinning of the C 125 matting and some holes along the edge of 
Berm 5. Found some open seams where soil is exposed on Berm 4. Notified Patrick of 
observations. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
None 

CQC Monit Date: V$-314S 
7- /-us- 

\? 



Golder As so cia tes, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Precipitation: AM none PM none 

Cloud Cover:minor temp high 80s 

GAI Personnel hours charged: 7.5hrs 

Guests on site: none 

Summary of Construction: 
Berm 5 completed today. 
The grade break road at berm 4 was closed at the last part of the shift. The area below this 
was tilled, seeded, hay mulched, crimped in, and sprayed with flexterra. The west end of 
berm four was also covered with C125BN. Berm 5 repairs were also completed today. 
East channel, berm 6 ,  and berm 4 anchor trenches were partially filled this shift. 
Summary of concerns: 
Found some thinning of the C125 matting and some holes along the edge of Berm 4. 
These were pointed out to the foreman, who said they would be fixed when the grade 
break road through berm 4 is closed and repaired. 

Summary of QC testing: 
None 
Summary of QC Testing: 
None 
Summary of Meetings and Discussions Held: 
None 

CQC Monit ate: c / - d 5  
Approved b ate: / -6 



Golder Associates, Inc. 
Field Monitoring Summary 

Project Title: Original Landfill Accelerated Action Golder Project No: 053-2203 

Envirocon Client: Kaiser-Hill Project Designer: Earth Tech 

Golder client: Envirocon General Contractor: Envirocon 

Location: Golden, Colorado 

Project: Original Landfill (Rocky Flats) 

Date 9/2/05 S M T W T E S  

Precipitation: AM none PM none 

Cloud Cover: minor temp high 80s 

GAI Personnel hours charged: 7.5hrs 

Guests on site: none 

Summary of Construction: 
The grade break road at berm 4 was closed and matted with C125BN. The area above this 
berm was tilled, seeded, hay mulched, crimped in, and sprayed with flexterra. The East 
channel trench tuck was completed. 
Terra tubes were being placed 65’ apart down slope along contours and anchored in 
accordance with manufacturer’s recommendations. 
Summary of concerns: 
West end (56’) of berm four was found to be sloping to the east at 0.44%, requirement is 
for 2 - 5 YO. 
Summary of QC testing: 
None 
Summary of QC Testing: 

. None 
Summary of Meetings and Discussions Held: 
None P 

CQC Monit 
Approved b 



Punchlist 

Issue 
Repair trackhoe ruts in flexterra on 
berm 1 

anchor trench in west channel 
Complete backfill of west side 

Clean flexterra from georidge 
Anchor georidge in flowline of 
div.henn 

Final Regulator Walkdown 

Area Date Noted 
West landfill 8/24/05 

West landfill 8/24/05 

West landfill 8/24/05 
West landfill 8/24/05 

No. 
1 

2 

3 
4 

5 

6 
7 
8 

9 

10 

1 1  
12 

13 

14 
NOTE: FI1 

Comment 
Additional soil and flexterra 

Original Landfill 
Date Approved 

9/06/05 

OK 8/29/05 

Upper buttress area 1 Buttress I 8/29/05 
Re-evaluste flowline slopes on west I East landfill 9/06/05 

OK 
West georidge on berm #2 needs 
adjusting 8/29/05 
OK 

OK 
OK 
OK 

8/29/05 
9/06/05 

8/29/05 

8/29/05 
8/29/05 
8/29/05 

I 1 
4L walkdown on 9/12 resolved issues # 9, 12, and 13 

Improve transition grade across 
anchor trenches 
Repair C 125 on 3: 1 slope 
Repair west anchor trench of C350 
Add metal staples to P550 to 
reinforce plastic staples 
Show location of seep below berm 3 
on map 

OZReportlAPP F-l final walkdown punchlist.doc ‘:‘e 

West landfill 8/24/05 

Buttress 8/24/05 
Buttress 8/24/05 
West landfill 8/24/05 

West landfill 8/%4/05,8/29/05 
and 

Berm 1 &2 need small piece of West landfill 
C125BN for transition into P550 
from berm 

9/06/05 

8/29/05 
Thursday 9/8/05 
Areas repaired 

No issues 
See attached survey 

91 1 2/05 

9/06/05 

8/29/05 
91 12/05 

end of Berm 4. 
Re-evaluste flowline slopes on west 
end of Berm 5. 

East landfill 9/06/05 See attached survey 91 12/05 



APPENDIX F-2: QC FIELD AND LABORATORY TESTS AND 
LOGS 



ROCKY FLATS ORIGINAL LANDFILL COVER 
EARTHWORKS QUALITY CONTROL TESTING 

FINAL FIELD AND LABORATORY TESTING 

Submitted to: 

Envirocoii 
651 Corporate Circle, Suite I I 4  

Golden, Colorado 80401 

Submitted by: 

Golder Associates Inc. 
44 Union Boulevard, Suite 300 
Lakewood, Colorado 80228 

Distribution: 

5 Copies Envirocon 
3 Copies Golder Associates Inc. 

August 8,2005 053-2203 



August 2005 -1- 053-2203 

ROCKY FLATS MATERIALS SUMMARY FOR THE ACCELERATED ACTION 

DESIGN FOR THE ORIGINAL LANDFILL 

Summary of Soils Data Sheet, and Abbreviations. 

Site Characterization of Soils: 

Materials and abbreviated sample designations are from three independent local pit sites. Samples 

were collected at the direction of Envirocon to determine utilization of local engineered materials as 

specified. 

I .  Lafarge: Rocky Flats Alluvium screened Pit Fines (LPF) 

2. Pioneer: Rocky Flats Alluvium screened Pit Fines (PSE, PSW) 

3. Centennial: Rocky Flats Alluvium screened Drain Rock (DG), and Rocky Flats 
Alluvium Screened Pit Fines (CPF, CERB) 

Site ln-Situ Sampling of Soils: 

Engineered Materials placed within the footprint of the Original Landfill were sampled according to 

specification and frequency. Abbreviations and Acronyms of the materials are as follows. 

o DR - Drain Rock. Rocky Flats Alluvium screened Drain Rock from Centennial, 
sampled from in-situ locations for grain-size analysis to determine suitability of 
materials as specified. 

FW - Re-grade Fills. Rocky Flats Alluvium screened Pit Fines from Pioneer, and 
Rocky Flats Alluvium from Centennial, sampled from in-situ locations for 
Atterberg Limits, moisture content, and grain-size analysis. 

0 BF - Buttress Fills. Rocky Flats Alluvium screened Pit Fines from Centennial, 
Lafarge, and Pioneer, sampled from in-situ locations for Atterberg Limits, 
moisture content, grain-size analysis, and compaction to determine suitability of 
materials as specified. 

o CF - Cover Fills. Rocky Flats Alluvium from Centennial, sampled from in-situ 
locations for Atterberg Limits, moisture content, and grain-size analysis. 

1.\05\2201\0400\0532203 Rpt 08AUGO5 doc Golder Associates 



August 2005 -2- 053-2203 

0 QC-BF-SC - Quality Control Buttress Fill Sand Cone. Rocky Flats Alluvium 
screened Pit Fines from Centennial, Lafarge, and Pioneer, sampled from in-situ 
locations for moisture content to determine dry density of sand cone correlations. 

0 QC-BF-DT - Quality Control Buttress Fill Density Test (oven moisture content 
sample). Rocky Flats Alluvium screened Pit Fines from Centennial, Lafarge, and 
Pioneer, sampled from in-situ locations for moisture content for moisture 
correction of nuclear moisture-density tests at specified frequencies. 

Summary of Earthwork Materials: 

Golder Associates Inc. was retained by Envirocon at Rocky Flats to perform Quality Control 

sampling and testing over a period from May 2005 to July 2005. Earthwork materials sampled and 

tested for the Rocky Flats accelerated action design for the original landfill are summarized in Table 

1. 

Nuclear Moisture-Density testing Summary: 

Quality Control (QC) nuclear moisture-density testing was performed on Buttress Fill materials 

placed above the Drain Rock and geotextile during the construction period of June through July, 

2005. A summary of the testing performed is provided in Table 2. 

I nd ivid u a I Testing Resu Its: 

Characterization and in-situ samples collected for the Rocky Flats original landfill are presented in 

the following sections: 

Section I : Characterization Testing Results 

0 Section 2: Drain Rock Testing Results 

0 Section 3: Re-grade Fill Testing Results 

0 Section 4: Buttress Fill Testing Results 

0 Section 5: Buttress Fill Sand Cone Testing Results 

Section 6: Cover Fill Testing Results 

1:\05\2203\04W\0512201 Rpt OSAUGOI doc Golder Associates 



TABLE 1 

SOIL SUMMARY 

I:\ON203\0400\0532203 Rpl OSAUCOJ doc Golder Associates 



TABLE 1 
KAISER HILLIROCKY FLATS FIELD and LAB 

SUMMARY OF SOIL DATA 

Golder Associates 1 
053-2203-0001 



TABILE I 
KAISER HILLlROCKY FLATS FIELD and LAB 

SUMMARY OF SOIL DATA 

August 2005 Golder Associates 2 
053-2203- 001 0 



TABLE 1 
KAISER HILL/ROCKY FLATS FIELD and LAB 

SUMMARY OF SOIL DATA 

NOTES: LL = LIQUID LIMIT T = TRIAXlAL TEST 
PL = PLASTIC LIMIT 
PI = PLASTIC INDEX C = CONSOLIDATION TEST 
SL = SHRINKAGE LIMIT 

U = UNCONFINED COMPRESSION TEST 

DS = DIRECT SHEAR TEST 
PERM = PERMEABILITY 

PER ASTM D4718, Rock corrected values 
** Dry Densityhoisture relationship 

Golder Associates 3 
053-2203-0001 



TABLE 2 

BUTTmSS FILL MOISTURE-DENSITY SUIt'lMARY 

1:\05\2203\0400\0532203 Rpl OSAUGSdoc Golder Associates 



MoIstUra Content. 
I 

Golder Assoclater lnc. 

Proctor Reauth [Sand Cone Reauitsl -210 2 I > 95% 
optimum I Optimum I I I I 

1 
053-2203 





BUTTRESS FILL MOISTURE-DENSITY SUMMARY 

Golder AS8OClateS Inc. 
3 

053-2203 



TABLE 2 
BUTTRESS FILL MOISTURE-DENSITY SUMMARY 

Golder a ate6 Ine. 8 



BUTTRESS FILL MOISTURE-DENSITY SUMMARY 

Molslure Contentr 
I 

Proctor R e r u b  lS8nd Cone Rssultsl -2 to 2 I > 96% 
optlmurn I optlrnurn I I I I 

Golder A8bOClateb Inc. 
5 

053-2203 



TABLE 2 
BUTTRESS FILL MOISTURE-DENSITY SUMMARY 

FIELD DENSITY'TEST LOG 
Molslun Contents Proctor Resuns ISand Cone Resullsl -2 Io  2 I > 95% 

I I I I I 

Aucusl2005 
Golder As a b s  Ins. 

Qb 
6 



' 0  s 
BUTTRESS FILL MOISTURE-DENSITY SUMMARY 

Note 1: material was reconditioned prior to re-testing 
Note 2: material was re-compacted prior to re-testing 
Note 3: Re-tests of failed initial tests are denoted with upper case "A. 8. C. etc" as a sumx of the original test number 

Golder Asaoclatss Inc. 
7 

053-2203 



SECTION 1 

CHARACTERIZATION TESTING RESULTS 
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lay45 053-2203-0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECTNAME: 
SAMPLE ID: DG-01 Depth (A): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

COBBLES 

1000 

CCWSC Fim Coax  Medium Firr Sill or Clny 

GRAVEL I SAND FINES 

IO0 IO 

12.0 I 304.8 I 100.0 

6.0" I 154.2 I 100.0 

I 

Particle size in millimeters 

Cobblcs 

0. I 

3.0" 

0.01 0.001 

75.0 I 100.0 

0.75" 19.0 

Particle Size Particle Size 

14.9 Coarse Gravel 

DESCRIPTION: 

USCS: 

Yellowish brown poorly graded gravel 

GP I 

1.5" I 37.5 I 98.1 

1.0" I 25.0 I 49.6 

#40 0.4 Medium Sand 

#60 0.3 4.5 

0.2 3.9 

3.3 Fine Sand 

Fines 

Percentage 

0.00 

85.09 

6.58 

0.98 

2.20 

1.81 

3.33 

ATTERBERG LIMITS 

m. LL PL PI SG 

- - - - - 

REVIEW 

Colder Associates Inc. 



lay-05 053-2203-8 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: DG-02 Depth (tt): - 
TYPE: Pail 

Kaiser HMRocky Flats Field & Lab 

DESCRIPTION: 

USCS: 

lo0 

90 

80 

% 70 

p 60 
a 

5 0  
S 

i 

g 
n 40 

3 0  

20 

10 

0 

Yellowish brown poorly graded gravel 

GP I 

Io00 100 10 I 

Particle size in millimeters 

0.1 0.01 0.001 

Panicle Size Particle Size 

(mm) % Passing Classification Pcrceniage 

12.0" 304.8 100.0 

6.0" 154.2 100.0 Cobbles 0.00 

6.0" 154.2 100.0 

I I 3.0" I 75.0 I 100.0 

Fines I 3 3 9  I 
ATTERBERG LIMITS 

M LL PL PI PI: 

1 - 1 - 1 - 1  - - 

=I- 
REVIEW 

Golder Associates lnc. 



M a y a  053-2203-0001 
PARTICLE SIZE DISTRIBUTION & A'ITERBERG LIMITS 

A!jTM D421, D422, D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilURocky Flats Field & Lab 
SAMPLE ID: CPF-1 Lkpth(ft): - 

COBBLES 

IO0 

90 

80 

% 70 

p 60 
a 

50 
S 

i 

g 

n 40 

30 

20 

IO 

0 

CmlSC Finc Coanc Mcdiwn Fim I Sih or Clay 

GRAVEL I SAND FINES 

IO00 IO0 

#20 I 0.85 I 69.4 

#40 I 0.43 I 55.8 

IO I 0. I 0.01 0.001 

Particle size in millimeters 

MediwnSand 24.34 

U 60 

Particle Size Particle Size 

(nun) Yo Paning Classification Percentage 

0.25 I 45.7 

4.8 I 86.4 I FineGravel I 13.63 

#IO I 2.00 80.1 I CoarseSand I 6.24 

I #ZOO I 0.075 I 29.8 I FincSand I 25.98 

(mm) %Fimr 

0.050 23.9 

0.023 21.7 

0.0066 

0.0033 16.4 

0.0014 15.9 

PLASTICITY CHART 
60 

M 

- - 
P 3 ' 0  

E 
t; 

30 

2 20 

10 

0 

o 10 20 30 40 M M 70 80 m IM 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

m. LL PL PI spc 
37 1 '  17 I 20 I - I 

DESCRIPTION: Moderate yellowish brown clayey sand 

USCS: sc I REVIEW 

Golder Associates Inc. 



0% 5% 1 0% 15% 20% 25% 35% 

MOISTURE CONTENT O/o 

MAXIMUM DRY DMSlTY (pcf) 1 15.1 I Corrected Maximum Dry Density (pcb 119.3 
OPTIMUM MOlSTURE (Yo) 13.4 I Conected Optimum Moisture (%) 12.1 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH PI . 

USCS 

Kaiser Hill/Rocky Flats Field & Lab 
053-2203-0001 

Golder Associates 



.IXE 2005 053-2203 

2 
3 

TRIAXIAL COMPRESSION TEST - CONSOLIDATED UNDRAINED WITH PORE PRESSURE 
ASTM D 4767 

PROJECT NAME: 
PROJECT NUMBER: 053-2203 
SAMPLE ID: CPF- 1 DEPTH: Sample Type: Bulk 

KAISER HILUROCKY FLATS FIELD & LABKO 

1728 109.0 15.9 
2592 109.2 15.8 

STRESS-STRAIN CURVE 
3000 

2300 

2000 

I300 

IWO 

ISCS 

0 1 4 6 8 I O  12 ’ 14 16 I8 20 

yo s m m  

( S C )  I 

STRESS RATIO-STRAIN CURVES 

0 2 4 6 8 I O  12 14 16 I 8  20 

% STRAIN 

PORE PRESSURE-STRAIN CURVE 
2000 

I JW 

1000 

5W 

0 

0 2 4 6 8 I O  12 14 16 I 8  20 

Yo STRAIN 

Soil Description 
I ~ c ~ ~ o r v i s ~ i  B r o w .  MEDIUM ‘TO FINE SAND. ant! 

I I I I 
Comments 
Sample ww rtmrolded to a p p n x  9% of !lie 

Max. Dry Densify. $3 Opt. Moisture Conteit 1.2.5% 
Data ixrivitled bv client. 

* Voilurc Iiasrd i m  effective s t r w  ratio 
or 15% s t r ~ i n .  

REVIEW “““““I--------- 

Golder Associates Inc. \$4 



UNE 2005 053-2203 

2 
3 

TRIAXIAL COMPRESSION TEST - CONSOLIDATED UNDRAINED WITH PORE PRESSURE 
ASTM D 4767 

PROJECT NAME: 
PROJECT NUMBER: 053-2203 
SAMPLE ID: CPF- 1 DEPTH: Sample Type: Bulk 

KAISER HlLLlROCKY FLATS FIELD & LABKO 

0.10 76.5 94.5 
0.10 76. I 93.7 

STRESS PATH 

I 

EFFECnI 

ix_ 
y = 0. 034x + 293.63 --t 3 

Initial , 

Conten! 

MOHR STRESS CIRCLES 

I 

USCS ( S C )  I 

Soil Description 
Yellowish Brown. MEDIUM TO FINE SAND, and 
silty clay. little tine gravel. 

LL PL PI I ' - ' - ' - I  
Comments 

Max. Dry Density. @ Opt. Moisture Content+2.5% 

Failure based on effective stress ratio 
or 15% strain. 

0 I 0 0 0  2000 3000 JOCQ 5000 

NORMAL STRESS (psl) 

REVIEW CHECK- 

Golder Associates Inc. 



DRY DENSITY, calc (pcf) 
VOLUME OF SOLIDS 
VOLUME OF VOIDS 
VOID RATIO 

ROECT NUMBER 053-2203 
AMPLE ID CPF- I 
AMPLE TYPE Bulk 
)EPTH INTERVAL VOLUME 
~ACHINE SPEED (idmin) I 0.006 I WEIGHT (g) 

WATER CONTENT (% MOISTURI 
% MOISTURE 
SPECIFIC GRAVITY 

TRAIN RATE (%/min) 
:ELL PRESSURE (psi) 
AMPLE PRESSURE (psi) 
.FF. CONSOLIDATION 
RESSURE. u, (psi) 
RESSURE, UI (PSD 

MOIST DENSITY (pcf) 126.4 
DRY DENSITY, calc (pcf) 
VOLUME OF SOLIDS 
VOLUME OF VOIDS 

WT SOIL &TARE, MOIST (g) 
WT SOIL &TARE, DRY (g) 
WT TARE (9)  
WT MOISTURE (g) 
WT DRY SOIL (g) 
% MOISTURE 

SIGMA I SIGMA3 EFFPRN U 
EFF EFF STRRATIO 2 

( ~ l - d U )  (Uj-dU) 
25920 25920 
3124 8 22896 
33054 2131 2 
33820 2001 6 
3395 9 1886 4 
3370 9 1785 6 
3346 I 1699 2 
32970 16128 
3088 7 I224 0 
3029 2 1094 4 
3013 0 1036 8 
2966 1 964 8 
2942 4 921 6 
2969 8 921 6 
2995 7 

2993 6 
2969 4 
3028 I 
3030 7 
3085 7 
3098 8 
31509 
31475 
3203 I 
3203 4 
3263 4 
3295 6 
3296 6 
3352 2 

1230.68 

- .  
Mounting Method-I VOID RATIO 

SATURATION 

T E i r r  CORR. I DEV. I SIGMA I 

INAL “B” VALUE 
,,(minutes) 

ACCLJM AXIAL 
TIME DEFLECT LOAD 
(MIN) (mchcs) (Ibs) 

0 0  0 000 14 
0 3  0 002 48 
0 7  0 004 61 
I 2  n on7 71 
1 7  0010 76 
2 3  0014  80 
2 8  n 017 82 
3 5  n o z i  84 
8 2  0 049 92 
I2 5 n 075 ‘15 

I6 7 0 100 9 7 
20 5 0 123 99 
24 7 n IJR I no 
29 3 0 176 m i  

58 7 
66 5 
75 3 
83 2 
91 8 
100 5 
108 7 
1172 
124 8 
I34 0 
142 3 
IS0 5 
166 7 

PORE 
PRESS 
(PSlFJ 

80 7 
s 2  8 
Xi 9 
84 R 
85 6 
86 3 
86 9 
x i  5 
90 2 
‘)I I 
91 5 
92 0 
92 7 
92 3 
92 i 

92 6 
92 9 
92 6 
92 9 
9: 6 
92 8 
92 6 
92 7 
92 6 
92 6 
92 5 

92 4 
9: 4 
92 : 

& 

%STRAIN 
(”/) 
0.00 
0.03 
0.07 
0.12 
0.17 
0.24 
0.29 

0.84 
1.28 
1.71 
2.10 
2.52 
3.00 

0.36 

AREA I HEIGHT I STRESS I devswcp 
(In 2) 
5 98 5 865 0 0  2592 0 
5 98 5 863 835 2 3427 2 
5 98 5 861 11742 37662 
5 99 5 858 I3804 39724 

(m) (PSf) (0 1) - - 

5 99 5 855 15095 4101 5 
6 00 5 851 I585 3 41773 
6 00 5 848 16469 42389 
6 00 5 844 16842 42762 
6 03 5 816 18647 44567 
6 06 5 790 19348 4526 8 
6 08 5 765 19762 45682 
6 I I  5 742 2001 3 45933 
6 14 5 717 20208 46128 
6 17 5 689 20482 46402 
6 19 

6 30 
6 36 
6 42 
6 48 
6 54 
6 60 
6 67 
6 73 
6 80 
6 86 
6 93 
7 00 
7 07 
7 2 1  

(14) 

I 00 
I 00 
I 00 
IO0 
100 
IO0 
I 00 
I 00 
099 
0 99 
0 98 
0 98 
0 97 
0 97 
0 97 

0 95 
0 94 
0 93 
0 92 
0 91 
0 91 
0 90 
0 89 
0 88 
0 87 
0 86 
0 85 
0 85 
0 83 

(OI’/,J11) 

I 00 
I 3 6  
I 5 5  
1 6 9  
1 80 
I 8 9  
1 97 
2 04 
2 52 
2 77 
2 91 
3 07 
3 19 
3 22 
3 2s  

3 41 
3 56 
3 45 
3 63 
3 51 
3 65 
3 59 
3 64 
3 65 
3 65 
3 66 
3 63 
3 63 
3 64 

(P) 
2592 0 
2707 2 
2718 3 
2691 8 
2641 I 
2578 3 
2522 7 
2454 9 
21564 
2061 8 
2024 9 
1965 5 
1932 0 
1945 7 
1958 7 

I936 0 
1902 3 
1953 3 
1933 0 
1982 I 
I974 2 
2014 7 
2005 7 
2040 8 
2040 9 
2078 I 
2101 4 
2101 9 
2136 9 

(Q) 
0 0  

4176 
587 I 
690 2 
754 7 
792 7 
823 5 
842 I 
932 4 
967 4 
988 I 
1000 7 
10104 
1024 I 
1037 1 

y#i&iEJ 
1057 6 
1067 I 
1074 9 
1097 8 
I103 7 
11246 
I I36 3 
1141 7 
I162 4 
11625 
11853 
I I94 2 
I I94 7 
1215 3 

(A) 
0 

0.36 
0.39 
0.43 
0.47 
0.51 
0.54 
0.58 
0.73 
0.77 
0.79 
0.81 
0.83 
0.82 
0.81 

0.81 
0.82 
0.80 
0.80 
0.78 
0.77 
0.75 
0.76 
0.74 
0.74 
0.72 
0.71 
0.71 
0.69 

SDWDWIPWI 
6/6/2005 

( a 4  
0 0  

302 4 
460 8 
590 4 
705 6 
806 4 
892 8 
979 2 
1368 0 
1497 6 
1555 2 
1627 2 
I670 4 
1670 4 

921 6 

878 4 
835 2 
878 4 
835.2 
878 4 
849 6 
878 4 
864 0 
878 4 
878 4 
892 8 
907 2 
907 2 
921 6 

5.513 
5.466 
5.413 
5.366 
5.3 14 
5.262 
5.213 
J. 162 
5.116 
5.061 
5.011 
4.962 
4.865 

0.352 
0.399 
0.452 
0.499 

0.55 I 
0.603 

0.703 
0.740 

o m  

n.xw 
0x54 
0.90; 
I .no0 

IOR 
I09 
I12 
I I4 
I li 
I I9 
I20 
I23 
I24 
12s 
I 30 
131 
135 

2134.2 4726.2 
2149.7 4741.7 
2195.5 4787.5 
2207.3 4799.3 
2249.2 4841.2 
2272.5 4864.5 
2283.5 4875.5 
2324.7 4916.7 
2325.0 4917.0 
2370.6 4962.6 
2388.4 4980.4 
2389.4 4981.4 
2430.6 5022.6 

I I I 1 I I I 

EVIATORIC STRESS FFECTIVE PRMCIPLE STRESS TECH 
@ FAILURE 1-J . A T 1 0  @I FAILURE DATE 

CHECKED 
@ FAILURE p z i q  

REVIEWEE 

Golder Associates Inc. 



SAMPLE TYPE 
DEPTH INTERVAL VOID RATIO 
MACHINE SPEED (idmin) 
STRAIN RATE (%/min) 
CELL PRESSURE (psi) SPECIFIC GRAVITY WATER CONTENT (% MOISTURE) 
SAMPLE PRESSURE (psi) 
EFF. CONSOLIDATION 
PRESSURE.o, (psi) 
PRESSURE.a, (psf) 

FINAL "B" VALUE 

MOIST DENSITY (pcf) 
DRY DENSITY, calc (pcf) 
VOLUME OF SOLIDS 
VOLUME OF VOIDS 

SATURATION % MOISTURE 

WT SOIL &TARE. MOIST (g) 
WT SOIL &TARE, DRY (9) 
WT TARE (g) 
WT MOISTURE (g) 
WT DRY SOIL (g) Mounting M e t h o d 7  VOID RATIO 



RESSURE. u, (psi) 

MAL "B" VALUE 
RESSURE,u, (ps9 

,, (minutes) 

TIME 
( M W  
0 0  
0 5  
I 2  
1 7  
2 0  
2 s  
3 5  
8 0  
117  
I5 8 
20 3 

28 8 
32 2 
41 2 
49 7 
57 8 
66 2 
74 0 
83 0 
91 5 
9 9 7  
108 2 
I15 7 

I33 3 
141 7 
I50 2 
I57 8 
166 7 

125 n 

ACCUM 
DEFLECT 

(mchcs) 
0 000 
0 00; 
n 007 
no10 
OOl2 
0015 
0 02 I 
0 048 
0 070 
0 095 
0 122 

0 173 
0 19; 
0 237 
0 29s 
I) 347 
0 .io7 
0 444 
0 4% 
0 549 

0 649 
0 694 
0 750 
0 800 
0 850 
0 901 
0 947 

o 59x 

I oon 

G O  
864 0 
0 98 
0 23 

AXIAL 
LOAD 

I 0 
.i 9 
45 

5.1 
5 
57 
62 
62 
62 
62 

62 
G? 
63 
63 
64 
65 
06 
G 8  
60 
70 
71 
72 
74 
76 
76 
78 
79 
81 

(W 

50 

;,&&ig 

U 

PORE PWPchange e 

PRESS. DU(ps0 %STRAIN 
(psi)=U (acc) ("/) 
80. I 0.0 0.00 
91.6 216.0 0.05 
81.9 259.2 0.12 
82. I 288.0 0.17 
82.3 316.8 0.20 
82.4 33 I .2 0.25 
32.6 360.0 0.35 
82.9 403.2 0.81 
83.1 452.0 1.18 
83.2 446.4 1.60 
83 3 

x3 4 
83.3 460.8 3.25 
83.3 460.8 4.16 
83.2 446.4 5.02 
8;.2 446.4 5.84 
x.3.2 446.4 6.69 
83.2 446.4 7.48 
R i .  I 432.0 8.39 
E3. I 432.0 9.25 
33. I 432.0 10.07 
83.0 417.6 10.93 
R3.0 417.6 11.69 
82.9 403.2 12.63 
82.9 403.2 13.47 
32.9 403.2 14.32 
82.9 403.2 15.18 
82.8 388.8 15.95 
82.8 388.8 16.84 

J FAILURE p i z z i q  

( I* )  

100 
I 00 
I 00 
I 00 
1 00 
I 00 

0 99 
099 
0 98 
0 98 

0 97 
0 97 
0 96 
0 95 
0 94 
0 93 
0 93 
0 92 
0 91 
0 90 
0 89 
0 88 
0 87 
0 87 
0 86 
0 85 
0 84 
0 83 

I on 

CORR. CORR. DEV. 
AREA HEIGHT STRESS 
(in 2) (in) (PSf) 
6. IO 5.937 0.0 
6.11 5.934 672. I 
6.11 5.930 829.5 
6.11 5.927 932.7 
6.12 5.925 1005.4 
6.12 5.922 1049.6 
6.13 5.916 1107.3 
6.15 5.889 1207.6 
6.18 5.867 1214.7 
6.20 5.842 1209.5 

6.31 5.744 
6.37 5.690 
6.43 5.639 
6.48 5.590 
6.54 5.540 
6.60 5.493 
6.66 5.439 
6.73 5.388 
6.79 5.339 
6.85 5 288 
6.91 5.243 
6.99 5.187 
7.05 5.137 
7.12 5.087 
7.20 5.036 
7.26 4.990 
7.34 4.937 

1180.1 
1196.2 
1201.1 
1204.0 
1210.9 
1229.0 
1247. I 
1256.9 
1266.6 
1290.3 
1293.9 
1317.2 
1339.2 
1338.3 
1356.9 
1366.3 
1383.2 

SIGMA I 
dcvrtr+cp 

864 0 
1536 I 
1693 5 
1796 7 
18694 
1913 6 
1971 3 
2071 6 
2078 7 
2073 5 
2072 6 

(aI) 

2057 4 
2044 I 
2060 2 
2065 I 
2068 0 
2074 9 
2093 0 
2111 I 
21209 
2130 6 
2154 3 
2157 9 
2181 2 
2203 2 
2202 3 
2220 9 
2230 3 
2247 2 

SIGMA I 
EFF 

(aldU) 
864 0 
I320 I 
1434 3 
I508 7 
1552 6 
1582 4 
I G l I  3 
1668 4 
1646.7 
1627 1 
1611 8 

I582 2 
1583 3 
15994 
1618 7 
1621 6 
1628 5 
I646 6 
1679 I 
1688 9 
1698 6 
I736 7 
I740 3 
1778 0 
1800 0 
1799 I 
1817 7 
1841 5 
1858 4 

:FFECTll 

SIGMA 3 
EFF 

(Urdu)  
864 0 
648 0 
604 8 
576 0 
547 2 
532 8 
504 0 
460 8 
432 0 
417 6 
403 2 

388 8 
403 2 
403 2 
4176 
4176 
417 6 
417 6 
432 0 
432 0 
432 0 
446 4 
446 4 
460 8 
460 8 
460 8 
460 8 
47s 2 
475 2 

PRINCE' IEVIATORIC STRESS 
@ FAILURE LATIO @ FAILURE 

CORRECTED SAMPLE DATA 
DRY DENSITY, calc (pcf) 
VOLUME OF SOLIDS 
VOLUME OF VOIDS 
VOID RATIO 

TRlAXIAL COMPRESSION TEST (ASTM D 4767) CONSOLIDATED UNDRAWED WITH PORE PRESSURE 

ROJECT TITLE KAISER HILL/ROCKY m - r s  FIELD L LAB/C(I INITIAL SAMPLE DATA 
ROJECT NUMBER 053-2103 HEIGHT 
AMPLE ID CPl- - I DIAMETER 
AMPLE TYPE Bulk AREA 
IEPTH INTERVAL VOLUME 
IACHINE SPEED (idmin)  0 006 WEIGHT (g) 
TRAIN RATE (%/rnin) 0 10 %MOISTURE 
ELL PRESSURE (psi) 86 0 SPECIFIC GRAVITY 
AMPLE PRESSURE (psi) 80 0 MOIST DENSITY (pcf) 
FF CONSOLIDATION DRY DENSITY. calc (pcf) 

VOLUME OF SOLIDS 
VOLUME OF VOIDS 

SATURATION 
Mounting Method-I VOID RATIO 

WATER CONTENT (% MOISTURE) 
WT SOIL &TARE. MOIST (g) 
WT SOIL & TARE, DRY (9) 
WT TARE (9) 
WT MOISTURE (9 )  

WT DRY SOIL (g) 
%MOISTURE 

EFF.PRN W 
STRRATIO * 

(a l'/ai) (P) (Q) (A) 
1.00 864.0 0.0 0.00 
2.04 984.0 336.0 0.32 
2.37 1019.6 414.8 0.3 1 
2.62 1042.4 466.4 0.3 1 
2.84 1049.9 502.7 0.32 
2.97 1057.6 524.8 0.32 
3.20 1057.7 553.7 0.33 
3.62 1064.6 603.8 0.33 
3.81 1039.4 607.4 0.36 
3.90 1022.4 604.8 0.37 

3.93 
3.97 
3.88 
3.88 
3.90 
3.94 
3.89 
3.91 
3.93 
3.89 
3.90 
3.86 
3.91 
3.90 
3.94 
3.88 
3.91 

993.3 
1001.3 
1018.2 
1019.6 
1023.0 
1032.1 
1055.6 
1060.4 
1065.3 
1091.5 
1093.3 
I 119.4 
1130.4 
1129.9 
1159.2 
1158.3 
1166.8 

590.1 
598. I 
600.6 
602.0 
605.4 
614.5 
623.6 
628.4 
633.3 
645.1 
646.9 
658.6 
669.6 
669.1 
678.4 
683.1 
691.6 

0.39 
0.39 
0.37 
0.37 
0.37 
0.36 
0.35 
0.34 
0.34 
0.32 
0.32 
0.31 
0.30 
0.30 
0.30 
0.28 
0.28 

E STRESS 
m DATE 

CHECKED 1- 
REVTFWFD 

Golder Associates lnc. 



lay-05 053-2203-0 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: CPF-2 Depth(R): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

100 

90 

80 

% 70 

p 60 
a 

50 
S 

i 
n 4O 

g 
30 

20 

10 

0 -  

- 
- 

- 

- 

- 

- 

- 

- 

- 

lo00 100 

COBBLES G u m  I SAND 

10 I 

rmEs 

0.1 

#IO0 I 0.15 I 27.7 

#200 0.075 21.3 

Particle size in millimeters 

Fine Sand 14.09 

Do 

DESCRIPTION: 

USCS: 

0.01 0.001 

Moderate yellowish brown clayey sand with gravel 

sc I 

(nun) 70 Passing Classification Percentage 

12.0" I 304.8 100.0 I 
154.2 Ccbblcr 

154.2 

154.2 

75.0 100.0 

37.5 100.0 

0.00 

1.0" I 25.0 100.0 I CoaneGravel I 0.10 

0.75' I 19.0 I 99.9 I 
0.375' 

FineGmvel ~ 30.99 
CoaneSand 10.71 

#40 0.43 35.4 MediumSand 22.80 

#60 0.25 29.1 

2.00 

0.85 45.5 

I 0.035 I 18.0 

0.022 

0.013 Fines 1 0.0091 I ;: 1 ~ i l t o r ~ ~ a y  

0.0065 

0.003 I 
0.0013 

2132 

PLASICITY CHART 

o 10 io IO 40 M M 70 80 9o IW 110 

LIQUID LlMIT(LL) 

I 
ATTERBERG LIMITS 

ni. LL PL PI  spc 

-- I 50 I 18 I 32 I - 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODB 

DESCRIPTION 

USCS 

145 

140 

135 

130 

125 

I20 

- 115 
6 

g 110 

a 

E 
E 105 
W 

Moderate yellowish brown clayey sand with gravel 

sc I 

b 
c1 100 - 

95 - 

90 

85 - 

80  -. 

15 
0% 5% i 070 ! 5% 20% 25% 30% 35% 

MOISTURE CONTENT Yo 

MAXIMUM DRY DENSITY (pco 1 14.8 I Corrected Maximum Dry Density @cf) 116.0 
OPTlMUM MOlSTURE (Yo) 13.7 I Corrected Optimum Moisture (%) 13.3 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

Kaiser HilVRocky Fiats Field & Lab 
053-2203-0001 

PI 
MC El -- 

R E V l E W l T  

Golder Associates 



ay-05 053-22034 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
W M  D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSE-1 Depth (R): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

COBBLES 

100 

90 

80 

yo 70 

p 60 
a 

50 

i 
n 40 

g 
30 

20 

IO 

0 

GRAVQ I SAND FINES 

I000 

#I00 I 0.15 I 37.3 
#200 I 0.075 28.2 

I O 0  

Fine Sand 28.88 

IO 

DESCRIPTION: 

USCS: 

u 110 

w 

Moderate yellowish brown clayey sand 

sc 1 

I 

Particle size in millimeters 

0. I 0.01 0.001 

(nun) 76 Paning Classification Percentage 

12.0" 304.8 I 100.0 I I 
6.0' 1 154.2 I 100.0 I Cobbles I 0.00 

6.0" 154.2 I 100.0 
154.2 

0.75" 100.0 

0.375" 99.9 

2.00 I 84.9 I CoaneSznd 1 10.15 
#20 I 0.85 I 70.1 
#40 I 0.43 I 57.0 I McdiumSand I 27.91 
#60 0.25 46.6 I 

0.013 17.0 Fines 1 0.0096 I ;: I SiltorClay 28.16 
i 0.0067 e 

0.0033 
0 0014 

Q P 

I PLASTICITY CHART 

I 0 10 20 u) 10 & 60 70 80 90 IM 110 

LIQUID LIMW'(LL) 

ATTERBERG LIMITS 
M. LL PL P I  s d :  

33 17 16 - 

U I - 
REVIEW 

0 

0 

0 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCFUPTION 

MAXIMUM DRY DENSITY (pcf) 1 19.0 I 
OpTlMLJh4 MOISTURE (%) 13.2 I N 0  CORRECTION REOUIRED 

Moderate yellowish brown clayey sand 

SAMPLE ID 
SAMPLE W E  

SAMPLE DEPTH 

USCS sc I 
1 

Kaiser HilllRocky Flats Field & Lab 
053-2203-0001 

PI 

REVIEW 

Golder Associates 



May-05 053-2203-ol 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
A m M  D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSE-2 Depth(ft): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

COBBLuj 

loo 

90 

80 

yo 70 ' 
p 60 
a 

50 
5 

i 

g 

0 40 

30 

20 

10 

0 

GRAVEL I SAND FINES 

17- 

DESCRIPTION: 

I loo0 

Moderate yellowish brown clayey sand 

10 

USCS: 

1 

Particle size in millimeten 

I 

sc I 

0. I 0.01 0.001 

(mm) % Paning Clanification Percentage 

I I 0.25 I 43.4 

#loo I 0.15 I 35.3 

#ZOO I 0.075 I 26.0 Fine Sand 27.71 

PLASTICITY CHART 

o IO 20 IO 10 50 M m IU) 90 irn tto 
LIQUID LIMlT(LL) 

ATTERBERG LIMITS 
M. U PL PI spc 
- I 28 I IS I 13 I - 

REVIEW 

0 

0 

0 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCRIPTION 

USCS 

145 

I40 

135 

130 

125 

120 

- 115 

110 

s 
c 
5 105 
W 

100 

95 

90 

85 

80 

75 

Moderate yellowish brown clayey sand 

sc J 

0% 5 % i 0% !5% 20% 25% 30% 35% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 120.0 I Corrected Maximum Dry Density@cf) 122.0 
OPTIMUM MOISTURE (%) 12.9 I Corrected Optimum Moisture (%) 12.2 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001’ 

PI 
MC “H 0.00% 

REVIEW 

Golder Associates 



lay45 053-2203-000: 

PARTICLE SIZE DISTRIBUTION & AITERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: Kaiser HilVRocky Flats Field & Lab 
SAMPLE ID: BE-3  ~epth(n): - 

#60 
# 100 

#200 

TYPE: Pail 

1 

0.25 30.7 

0.15 255 

0.075 19.9 FmeSand 20.99 

100 - 
90 - '  

80 - 

Yo 70 

p 60 - 

- 

a 

5 0 -  

i 
n 4O 

g 

- 

30 - 

20 - 

IO - 

0 -  

0.0064 
0.003 I 
0.0014 

12' 

10.0 

1.6 

7.1 

IO0 

DESCRIPTION: 

IO 

Brown (7.5 YR 414) clayey sand 

CI X I 0  uo IML VIM Y: 

1 

Particle size in millimeters 

0.1 0.01 0.001 

- 

VI 

b 
E 

s 

0 

i 
P 

UI 

w 
m 
.- 
VI 

?l 

a 

.- 
m 
P 

P 

m 
5 
4 
3 

- 

(mm) %Passing Classification Percentage 

12.0" 304.8 I 100.0 I 

1il [--~0.013 1 11.4 1 Fina I 
0.0092 10.9 SiltorClay 19.89 

ATTERBERG LIMITS 
M. LL PL PI spc 

- 28 17 I I  - 

REVIEW uscs:I sc I 

Colder Associates Inc. 



lay45 053-22030003 
PARTICLE SIZE DISTRIBUTION & ATITRBERG LIMITS 

ASTM D421, D422, DO18 

PROJECT NAME: 
SAMPLE ID: B E - 3  Depth (A): - 
TYPE: Pail 

Kaiser HilVRwky Flats Field & Lab 

C-C Fine Coaru Mcdiurn Finc I Silt or Clay 

100 

90 

80 

yo 70 

p 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

IO 

0 

0.375" 9.5 I 99.6 

#4 I 4.8 I 93.8 

1000 100 IO I 0.1 0.01 

Particle size in millimeters 

FincGravel 6.15 

l;i- 

- 28 17 

0.001 

I 1  - 

m 

3 

DESCRIPTION: 

USCS: 

Brown (7,s YR 4/4)clayey sand 

sc I 

12.0" 304.8 

154.2 Cobbles 

6.0" 154.2 100.0 

154.2 100.0 

I 3.0" I 75.0 I 100.0 

1.5"' I 37.5 I 100.0 

1.0" I 25.0 I 100.0 I CoaneGravcl I 0.05 

0.75" I 19.0 99.9 I ,f 1 . ;:XI; 1 Z6.z I CoaneSand 1 17.37 

0.43 40.9 McdiumSand 35.54 

0.25 30.7 

# 100 0.15 25.5 

#200 0.075 19.9 FineSand 20.99 

(m) %Finer 

0.035 I 13.8 

0.022 I 12.8 

I I 0.0064 I 10.0 

0.0031 I 7.6 

0.0014 I 7.1 

PLASTICITY CHART I 

u I O  20 IO 40 50 M 70 80 90 100 i i n  
LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
m. LL PL PI SnG 

DATE 5/10/2005 

REVIEW "'"I+ 
Golder Associates Inc. 



Sample # = t’SLI 3 
Point # = 1 

Golder Associates, Inc. 
Denver, Colorado 

ob Short Title: 
Kaiter IfilllRocky Flats Field and Lnh 

Initial 
Length= 14.78 cm 

Diameter= 7.30 cm 
Wet Weight = 1283.90 g 

Area= 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Title: 

TRIAXIAL SHEAR TEST REPORT 
SAMPLE DATA AND CALCULATIONS 

Volume = 
Moisture Content = 

Specific Gravity = 
Dry Weight of Solids = 

Wet Density = 
Dry Density = 
Wet Density = 
Dry Density = 

mmple No. Reviewed: Date: Job Number: 

’SE 3 JEO 07/06/05 053-”03-0001 

618.6 cc 
14.6% 

na 
1118.38 g 
2.08 g/cc 
1.81 g/cc 
129.5 pcf 
112.8 pcf 

Figure: 

Cell Pressure = 100 psi 
Back Pressure = 91 psi 

Confining Pressure = 6 psi 

Sample # = I’SI 3 
Point # = 2 

Initial 
Length= 14.82 cm 

Diameter= 7.30 cm 
Wet Weight = 1285.30 g 

Area= 41.9 sq.crn 
Sample Area = 6.49 sq. in. 

Volume = 
Moisture Content = 
Specific Gravity = 

Dry Weight of Solids = 
Wet Density = 
Dry Density = 
Wet Density = 
Dry Density = 

620.3 cc 
14.8% 

na 
1119.60 g 
2.01 g/cc 
1.81 g/cc 

112.6 pcf 
129.3 pcf 

Cell Pressure = 100 psi 
Back Pressure = 88 psi 

Confining Pressure = I2 psi 

Sample # = I’SE :$ 
Point # = 3 

Initial 
Length= 14.71 cm 

Diameter= 7.30 cm 
Wet Weight = 1285.30 g 

Area= 41.9 sq.cm 
Sample Area = 6.49 sq. in. 

Volume = 
Moisture Content = 

Specific Gravity = 
Dry Weight of Solids = 

Wet Density = 
Dry Density = 
Wet Density = 
Dry Density = 

615.7 cc 
14.5% 

na 
1119.60 g 
2.09 g/cc 
1.82 g/cc 
130.3 pcf 
113.5 pcf 

Cell Pressure = 100 psi 
Back Pressure = 82 psi 

Confining Pressure = 18 psi 

Notes: I ,  Sample was remolded IO approsinistely 95% ofthc maximum dn; density and +2% relarive to OMC (based on standard Proctor) 
2. Sample consistcd of brown clayey sand. 
3. Failure was defined as the maximum deviator stress. 



Shear Stress vs. Strain 

16 i 1 

4 
2 
0 
8 
6 
4 
2 
0 

12 psi 

0% 10% 20% 30% 
Strain, '/o 

" 0  8 :: -2 
kl -4 

Excess Pore Pressure vs. Strain 

0% 

- 6 psi 
- 12 psi 
- 18 psi 

10% 20% 

Strain, YO 
30% 

~~ 

Golder Associates, Inc. ITitle: 

Denver, Colorado CU TRIAXIAL SHEAR DATA 
STRESS AND A PORE PRESSURE PLOTS ob Short Title: 

ample No. 



Stress Path Plot 
p'-q Plot 

30 I 
.I 
tn 
a I  
.2 20 I - 6 psi 

- 12psi . 

- 18 psi 

- Kf Envelope 

0 10 20 30 

p', Mean Efiective Stress in psi 

Stress Path Parameters 

w'= 28.8 degrees 
a' = 0.0 psi 

Golder Associates, Inc. )Title: 

Denver, Colorado 
ob Short Title: 

CU TRIAXIAL SHEAR DATA 
STRESS PATH PLOT 

Kaiser HilURocky Flats Field and 
ample No. Reviewed: Date: 

PSE 3 07/06/05 053-2203-0001 



40 

.CI 

30 
9 

,L 20 

M 

a, 

rc) 

0 
0 10 20 30 40 50 

Effective Normal Stress, psi 

Mohr Circle Diagram 
Effective Stress Parameters 

- 6 psi 

- 12 psi 

- 18 psi 

- M-C Envelope 

Mohr-Coulomb Parameters 

$ ' =  33.4 degrees 
c' = 0.0 psi 

~ ~~ ~~~ 

Golder Associates, Inc. Title: 

'ob Short Title: 

CU TRIAXIAL SHEAR DATA 
MOHR CIRCLE DIAGRAM 

Figure: 



Consolidated Undrained Triaxial Lab Data 
From: GOLDER ASSOCIATES INC. 
Project: Kaiser HiWRocky Flats Field and Lab 
Project Number: 053-2203-0001 

1 11.4 
2 I 22.0 I 12.3 
3 I 27.0 I 14.9 J 

tan(\!') = 0.5498 
a'= 0 

$ ' =  33.4 degrees 
c' = 0.0 psi 

Effective Stress Analysis 
q vs. p' 

y = 0 . 5 4 9 8 ~  
R' - 0.9855 

0 5 IO 15 20 25 30 

p', Mean Effective Stress in psi 

Printed on: 7/7/2005 Colder Associates Inc. PSE3.xls.xls 



Consolidated Undrained Triaxial Lab Data 
From: GOLDER ASSOCIATES INC. 
Project: Kaiser HilURocky Flats Field and Lab 
Project Number: 053-2203-0001 

2 
L I 

24.5 I 12.3 
3 

Printed on: 7/7/2005 

32.4 I 14.9 

tan(w) = 0.2354 
a =  7.0109 

Q = 13.6 degrees 
c =  7.2 psi 

25 

20 

.- 
YI e 
.s I5 
VI 

E 

5 
v. 

c IO 
i 
Wi 

5 

0 

Total Stress Analysis 
q vs. p-uo 

y = 0 . 2 3 5 4 ~  + 7.0109 
R’ - 0.9539 

0 5 10 I5 20 25 30 35 

p-Uo, Mean Total Stress in psi 

- 

Golder Associates Inc. PSE3.xls.xls 



Consolidated Undrained Triaxial Lab Data 
From: COLDER ASSOCIATES INC. 

Project: 
Project Number: 053-2203-0001 
Explanation of Terminology 

Kaiser HiWRocky Flats Field and Lab 

Mohr-Coulomb Failure Criteria: 

Where: 
c’, c = effective and total cohesive intercept 
g’, + = effective and total friction angle 

z f ~  = Shear Strength on the failure surface at failure 

c7n,  e m =  effective and total normal stress on the failure surface at failure 

Stress Path SDace: 

Where: 
q = shear stress 
p’, p = mean effective and total stress 

c7 I , GI = Effective and Total Axial Stress 

c73, e 3  = Effective and Total Confining Stress 

q=a+p’tan(v 
q = a + ( p - UO) tan ry 

Where: 
a’, a = intercept of the q-axis in effective stress of total s t res  space 
v’, v = angle of the failure line in effective stress of total stress space 
p’ = mean effective stress 
pUo = mean total minus the initial pore pressure 

with the relafjomhip behveen yj and @ and a and c are as follows: 

tan(v) = sin(+) 

a = c * cos(@) 

Printed on: 7/7/2005 Golder Associates Inc. PS E3. xl s , XIS 

. .  



ray-05 053-2203-01 
PARTICLE SIZE DISTRIBUTION & ATIXRBERG LIMITS 

A!STM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSE-I Depth(n): - 
TYPE: Pail 

Kaiser HilURocky Flats Field & Lab 

100 

90 

80 

, 70 

60 

50 

40 

30 

20 

I O  

O r  

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

12' 

COBBLES 

1000 100 

calx Fine Coax  Mcdiwn Fim I Silt or Clay 

GRAVEL I SAND FINES 

2' I' 314' 3/8' #4 (10 Y 

' #IO0 I 0.15 I 38.8 

#ZOO 0.075 31.0 Finesand 

10 I 

16.67 

110 #60 YlW Y1 

32 16 16 

0. I 

- 

Particle size in millimeters 

DESCRIPTION: 

0.01 

Brown (7.5 YR 414) clayey sand 

0.001 

Panicle Size Particle Size 

(mm) 5'0 Paning Clanification Percentage 

12.0" I 304.8 I 100.0 I 
6 . 0  I 154.2 I 100.0 Cobbles 0.00 

6.0" I 154.2 1 100.0 

#40 I 0.43 I 
#60 0.25 47.4 I 

(mm) Wincr  

0.035 18.4 

0.022 I 175 I 

uscs:I sc I 

PLASTICITY CHART 

0 10 20 30 30 50 60 70 80 W IW 110 

LIQUID LIMlT(LL) 

ATTERBERG LIMITS 
M. LL PL PI Sac 

REVIEW 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHQDA 

DESCRIPTION 

I45 

I40 

I35 

I30 

I25 

120 

- 115 
E 

2 110 

P 

c 
Y E 105 
a 

100 

95 

90 

85 

80 

15 

Brown (7.5 YR 4/4) clayey sand 

O Y O  5% 1 o?h 15% 20% 35% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 1 19.2 I Corrected Maximum Dry Density (pcf) 121.1 
OPTIMUM MOISTURE (Yo) 12.5 I Corrected Optimum Moisture(%) 11.8 

SAMPLE ID 
SAMPLE T W E  

SAMPLE DEPTH 

uscsl sc I 
I 

PI 
nlc TEl - 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 mCHF DATE 5-23-05 

R E V I E W l M B  

Golder Associates 



053-2203-00( aY -05 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S M  D421, D422, D4318 

\ PROJECT NAME Kaiser HilURocky Flats Field & Lab 
SAMPLE ID. PSW-1 Depth(ft) - 
TYPE Pail 

\ 

110 

\ 

CC0rW F k  Coarv Medium Finc I Silt or Clay 

0.013 

0.0094 

0.0067 
0.0033 
0.0014 

173 Fin= 

15.4 Siltor Clay 27.80 

14.0 

11.1 

10.6 

DESCRIPTION: 

USCS: REVIEW 

Moderate yellowish brown clayey sand 

sc I 

IO0 

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

10 

0 

I I '  3' 1- I. 3U' 34 I 
0.001 100 0.1 10 I 

Particle size in millimeters 

0.01 Io00 

I 100.0 I PLASTICITY CHART 12.0" 304.8 

154.2 

154.2 

100.0 Cobbles 1 0.00 

100.0 I 

0 IO 20 30 10 M 10 80 90 I r n  110 (mm) Y.Fii, 

0.051 I 20.7 
0.023 17.8 a 

LIQUID LIMIT(LL) 

I 
ATTERBERG LIMITS 

M. LL PL PI S IC  

I -  I 31 17 14 - 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 

SAMPLE TYPE 
SAMPLE DEPTH 

MAXIMUM DRY DENSITY (pcf) 12 1.2 I Corrected Maximum Dry Density @El) 123.2 
OPTIMUM MOISTURE (%) 12.1 I Corrected Opfimum Moisture (%) 11.5 

Pail 
SAMPLE IDI PSW-1 1 

DESCRIPTION Moderate yellowish brown clayey sand 

USCS c 
Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 REVIEWIT 

Golder Associates 



ay-05 053-2203-0001 

DESCRIPTION: 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: PSW-2 Depthcft): - 
TYPE: Pail 

Kaiser HilllRocky Flats Field & Lab 

Moderate brown clayey sand 

loo 

90 

EO 

O/o 70 

p 60 
a 

50 
s 
i 
n 4O 

g 
30 

20 

IO 

0 

#M y60 UIM M ai0 *m 

I 

Particle size in millimeters 
IO 0. I 0.01 0.001 1000 IO0 

Panicle Size Panicle Size , is ~ (m) ~ 

154.2 Cobbles 

154.2 
6.0" 154.2 100.0 

75.0 100.0 

Cl=lficatim Per;," 

12.0" 304.8 PLASTICITY CHART 

*I CoarseCnavel~ 0.00 

100.0 0.75" 19.0 

I 0.375" I 9.5 I 99.4 

1 .##: 1 !E I Z0.i McdiumSand 31.32 

#I00 34.6 
it200 0.075 24.8 Fine Sand 26.1 1 

60 m 80 90 IM 110 o IO m 30 40 YJimr 

13 1 0.013 18.8 Fincs 
' 

0.0094 17.3 Silt or Clay 24.75 
0.0066 16.3 
0.0032 13.0 
0.0014 12.5 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
m. LL PL PI spc 

- I 36 I 16 I 20 I - 

uscs:I sc 1 REVIEW 

~~ 

Golder Associates Inc. 



MAXlMuM DRY DENSITY (pcf) 1 18.9 I Corrected Maximum Dry Density (pcf) 120.4 
OPTIMUM MOISTURE (%) 13.2 I Corrected Optimum Moisture (%) 12.7 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Moderate brown clayey sand 

I 
USCS sc I 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

REVIEW 

Golder Associates 



aY* 053-2203--ooo 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
A n M  M21, D422, D4318 

PROJECT NAME: 
SAMPLE ID PSW-3 Depth(R). - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

0.375" 9.5 I 100.0 

# 4  4.8 I 97.1 

100 

90 

80 

yo 70 

60 
a 

50 
S 

i 
n 4O 

g 
30 

20 

I O  

0 

FineGravel 2.87 

IO00 

Y.Fiwr (mm) 

0.036 I 21.5 

IO0 

0 10 20 IO u) 50 60 10 80 90 100 I10 

LIQUID LIMIT(LL) 

I 1  1 1 1 1 1 1  I I I 

0.0066 

0.0032 

0.0014 

10 1 

16.6 

12.2 

11.7 

(20 #)o *M) #loo #MO 

sc -1 

Particle size in millimeters 
0. I 0.01 0.00 I 

I I COS= Fin c- Medium Finc SiltorClay 
I COBBLES 1 GRAVU. S . W  FINES 

Panicle Size Panicle Size 

(mm) %Passing Classification Percentage 

12.0" 304.8 

154.2 100.0 Cobbles 

154.2 

154.2 

75.0 100.0 

37.5 100.0 

1.0" I 25.0 I 
0.75" 19.0 I 100.0 I I !I I ZZy 1 i:! 1 CoarseSand 1 16.61 1 

0.43 Medium Sand 27.37 

0.25 44.5 

#IO0 0.15 36.6 
#200 0.075 28.9 FineSand 24.23 

PLASTICITY CHART 7 
I 1 I 0.013 1 ::f 1 Fina I I 

0.0094 Silt or Clay 28.90 

DESCRIPTION 

USCS 

Yellowish brown (10 YR 5/4) clayey sand ' ' 

ATTERBERG LIMITS 
M. U PL PI spc 

35 I 8  17 - 

REVIEW 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

80 - 

MAXJMUM DRY DENSITY (pcf) 1 18.1 I 
OPTIMUM MOISTURE (%) 13.4 IN0 CORRECTION REOWIRED I 

USCS 

Kaiser HilURocky Flats Field & Lab 
053-2203-0001 

0 

0 

0 
Golder Associates 



lay-05 053-2203-0(1 

PARTICLE SIZE DISTRIBUTION & A'ITEFCBERG LIMITS 
ASTM D421. D422, D4318 

PROJECT NAME: 
SAMPLE ID: psw-4 Depth(fi): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

CmnC Rm Coanc Medium Firr I Sin or Clay 
I 

100 

90 

80 

yo 70 

p 60 
a 

50 

i 
n 4O 

g 
30 

20 

IO 

0 

DESCRIPTION: 

12' 3' 

Yellowish brown ( I O  YR 5/4) clayey sand 

1000 100 10 1 

Particle size in millimeters 
0. I 0.01 0.001 

Panicle Size Pardcle size 

(mm) %Paning Classification Percentage 

12.0" 304.8 100.0 

6.0" 154.2 100.0 Cobbles 0.00 

6.0" I 154.2 I 100.0 

6.0" 154.2 I 100.0 

3.0" I 75.0 I 100.0 

1.5" I 37.5 I 100.0 

1.0" I 25.0 1 100.0 I ~ o a r s e ~ r a v e l  I 0.00 

0.75" 19.0 100.0 I 
0.375" I 9.5 I 99.9 

#4 I 4.8 I 96.1 FineGravel 3.86 

#IO I 2.00 I 80.0 I CoarreSand I 16.19 

#20 I 0.85 I 62.1 

I 'll: MediumSand 30.36 

;i'; I %I I #IO0 32.5 

#200 0.075 25.2 FincSand 2435 

0.013 18.2 Fines 

0.0094 

0.0014 I 11.8 I 

uscs:( sc I 

PLASTICITY CHART 

0 IO  20 30 40 60 70 80 90 IM 110 

LIQUID LlhflT(LL) 

ATTERBERG LIMITS 
m. LL PL PI spc 
_- - - __ - 

REVIEW 

~~~ ~ 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 
MC 

USCS 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

REVIEW 

Golder Associates 



ay-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 
. 

PROJECT NAME: 
SAMPLE ID: CERBl Depth (A): - 
TYPE: Pail 

Kaiser HilVRocky Flab Field 81 Lab 

0.375" . 1 9.5 I 80.6 

#4 I 4.8 I 64.5 

IO0 

90 

80 

yo 70 

p 60 
a 

50 

i 
n 40 

g 
30 

20 

IO 

0 

FineGravcl 25.93 

IO00 

#60 

IO0 IO 

0.25 I 403 

I 0.1 

Particle size in millimeters 

#IO0 I 0.15 I 34.5 

#200 0.075 I 28.1 Fine Swd 

0.01 0.001 

18.61 

I I COanC Finc Gsnc MCdiUm Fim Sin or Cby 

COBBLES CRAWL I 5 . m  FINES 

Panicle Size Panicle Size 

(mm) % Pasing Classification Percentage 

0.034 22.8 

0.022 20.8 

0.013 20.2 F inn  

0.0090 18.2 Silt or Clay 

0.0064 17.5 

0.003 I 14.6 

0.0013 13.2 
~ 

28.1 I 

#IO I 2.00 I 60.8 I CoarscSand I 3.70 

#20 0.85 54.7 I 

DESCRIPTION: 

USCS: 

Reddish yellow clayey sand with gravel 

sc I 

PLASTICITY CHART 

o IO 20 10 UI Y) 6o 70 no 90 la, 110 
LIQUID LlhllT (LL) 

ATTERBERG LIMITS 
M. LL PL PI spG(lsnlmcd) 

- 38 I 17 I 21 2.70 

REVIEW 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODB 

1 

MOISTURE / DRY DENSITY CURVE 
D698 METHODB 

1 

MAXIMUM DRY DENSITY (pcf) 1 14.8 I Corrected Maximum Dry Density (pcf) 121.6 
OPTIMUM MOISTURE (Yo) 15.4 I Corrected Optimum Moisture (%) 12.8 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH MC “w PI - 

DESCRIPTION Reddish yellow clayey sand with gravel 

I 
USCS sc 1 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

REVIEW 

Golder Associates 



lay45 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & A'ITERBERG LIMITS 

A S M  D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: LPF-1 Depth(R): - 
TYPE Pail 

Kaiser HilVRocky Flats Field & Lab 

COBBLES 
I 

100 

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

10 

0 

cmly  I Finc I C o a x  1 Mediwn 1 Fiw I Sin or Clay 

GXA\EL I S A M )  FINES 

12' 

0.375" I 9.5 I 97.1 

#4 4.8 I 85.0 

IO00 100 

Fine Gravel 15.03 

10 

DESCRIPTION: 

USCS: 

I 0. I 

Particle size in millimeters 

Moderate yellowish brown clayey sand with gravel 

sc I 

0.01 0.001 

12.0" 304.8 

154.2 Cobbler 

6 . 0  154.2 100.0 

154.2 100.0 

3.0" I 75.0 I 100.0 

1.5" 37.5 I 100.0 

1.0" I 25.0 I 
0.75" 19.0 I 100.0 I 1 ii 1 H:Ii 1 :::: 1 CoarscSwd 1 13.80 I 

0.25 33.2 

#loo 0.15 27.1 

#200 0.075 22.5 FineSand 18.48 

41.0 MediumSand 30.18 

(nun) %Finer 

0.035 I 18.5 

0.022 17.6 

I I 0.0064 I 15.1 

0.0032 I 125  

0.0013 1 12.0 

0 IO 20 30 40 50 M 70 SO 90 I C 0  110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

M. L L  PL PI spc 
I -- I 41 I 17 I 24 I - I 

R E V ~ E W ~  MR 

Golder Associates Inc. \*' 



145 

140 

I35 

130 

I25 

DESCRIFTION 

I20 
n - 115 
5 

g 110 
c 
w 5 105 
a 

loo 
95 

90 

85 

80 

15 

Moderate yellowish brown clayey sand with gravel 

MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

0% 5% 1 0% 15% 20Yo 25% 30% 35% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSITY ( p c f )  1 17.8 I Corrected Maximum Dry Density @c9 122.7 
OPTIMUM MOISTURE (%) 12.5 I Corrected Optimum Moisture (%) 10.9 

SAMPLE ID LPF- 1 
SAMPLE TYPE 

SAMPLE DEPTH 

I 
USCS sc I 

Kaiser HiiVRoeky Fiats Field & Lab 
053-2203-0001 

PI 

TECHF DATE 5-20-05 
R E V I E W I T  

Golder Associates 



12.0" I 304.8 I 100.0 

6.0" I 154.2 100.0 Cobbles 0.00 

0.375" I 9.5 I 96.9 

#4 4.8 I 80.2 FineGravel 19.76 

DESCRIPTION: 

USCS: 

Brown (7.5 YR 514) poorly graded sand with clay a 

SP-sc I 

ay-05 053-2203-0( 

PARTICLE SIZE DISTRIBUTION & A'ITERBERG LIMITS 
A S M  D421, D422. D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field 81 Lab 
SAMPLE ID: LPF-2 Depth(fl): - 

100 

90 

SO 

yo 70 

p 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

10 

0 

# I O  Mo r1w urn I 

1000 10 0. I 0.01 0.001 IO0 I 

Particle size in millimeten 

coarrc I FW I coarp I Medium I Flrr I Sill or Cia?. 
COBBLES I GRAVE. I SAND FINES 

I 1 
Particle Size Particle Size 

(mm) %Passing Classification Percentage 

PLASTICITY CHART 

I 6.0" 1 154.2 I 100.0 

154.2 

37.5 100.0 

1.0- I 25.0 I 100.0 I CoaneGravd I 0.00 

0.75" I 19.0 I 100.0 I 

#IO I 2.00 I 57.7 I CoaneSand I 22.51 m, Medium Swd 

0.25 

#IO0 0.15 14.0 

u200 0.075 11.5 Fine Sand 

36.62 

_I/ 
0 10 20 30 40 54 M 10 80 W la,  110 

LIQUID LIMIT (LL) 

11.50 1 0.036 

0.023 
ATTERBERG LIMITS 

M. LL PL PI . SnG 

0.013 Fines 

0.0093 

0.0066 

0.0032 

0.0014 

DATE 5/23/20 

REVIEW TEcHE 
Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

MANMUM DRY DENSITY (pcf) 1 19.2 I Corrected Maximum Dry Density (pcf) 125.9 
OPTIMUM MOISTURE (Yo) 12.2 I Corrected Optimum MoisNrc (%) 10.0 

SAMPLE ID LPF-2 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTlONlBrown (7.5 YR 5/4) poorly graded sand with clay andl 
gravel 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

R E V I E W I T  

a 

0 

0 
Golder Associates 

a 



0 

0, C0.m I F k  I Coara I Mrnurn I Fiw I Sill or Clay 

ay-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATIXRBERG LIMITS 

A S M  D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: LPF-3 Depth(fi): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

0.375" I 9.5 I 97.6 

#4 I 4.8 I 85.5 

100 

90 

80 

% 70 

p 60 
a 

50 

i 
n 40 

g 
30 

20 

IO 

0 

FineGravel 14.51 

li I 

#20 

#40 

#60 

I. 2' I' 3N' 3B' u a10 a20 

0.85 54.7 

0.43 43.0 Medium Sand 25.99 

0.25 35.0 

1000 100 IO I 

# I 0 0  I 0.15 I 28.4 

#200 I 0.075 I 22.1 

Particle size in millimeters 

Fine Sand 20.35 

0. I 0.01 

U 

0.001 

0.036 19.6 

0.023 17.5 

0.013 16.6 Fines 

0.0093 16.2 Silt or Clay 22.67 

0.0066 15.8 

0.0032 14.5 

0.0013 12.4 
I 

DESCRIPTION: 

USCS: 

12.0" 304.8 

6.0" 154.2 Cobbles 

154.2 

154.2 

3 .0  75.0 100.0 

37.5 100.0 

Brownish yellow (10 YR 6/8) clayey sand 

sc I 

1.0" I 25.0 I 
0.75" 19.0 I 100.0 

#IO I 2.00 I 69.0 I CoarseSand I 16.47 I 

6a 

50 

- - 
t 
E "  

30 

u, 
6 

10 

0 

I 0 10 20 30 40 4 M 70 80 90 IW 110 
LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

m. LL PL PI spc 

_ _  40 14 26 - I 

REVIEW 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCFUPTION 

MAXIMUM DRY DENSITY (pcf) 1 17.9 I Corrected Maximum Dry Dcnsity @f) 122.9 
OPTIMUM MOISTURE I%) 12.8 I Corrected OO~~IIIU~ Moisture (%) 11.1 

Brownish yellow ( I O  YR 6/8) clayey sand 

LLFFl PL 

USCS 
I 

sc 1 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

REVIEW 

Golder Associates 



lay-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & AIIXRBERG LIMITS 

A m M  D421, D422, DO18 

PROJECT NAME: 
SAMPLE ID. LPF-4 Depth(t?): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

DESCRIPTION: 

IO0 

90 

80 

yo 70 

P 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

10 

0 

Brownish ye1 tow (IO YR 6/8)  clayey sand with grav 

IO0 

I' 314' 

10 

U I O  urn WO y60 L I W  

I 0. I 0.01 0.001 

Particle size in millimeters 

I I Sill or Clay CoarV Fm Coam Medium Fim 
I 

COBBLES I GRAVEL SAND FINES 

Panicle Size Panicle Size , ~:~ ~ (mm) ~ %:P;!ng , Classification , Per;," , 12.0" 304.8 
154.2 Cobbles 

' 6.0" 154.2 100.0 

154.2 100.0 

75.0 100.0 

I I 1.5" I 37.5 I 100.0 

I .O" 25.0 100.0 CoarseGrnvel 0.05 
0.75" 19.0 99.9 
0.375" 9.5 96.6 

4.8 I 82.4 I FincGmvel I 17.56 I 

I I 0.25 I 33.1 

#loo I 0.15 I 26.7 
#2oo I 0.075 20.9 Fine Sand 19.98 

(nun) 7.Fincr 

0.036 I 19.5 I 

I 0.0093 1 15.9 I Silt or Clay I 20.86 

uscs:( sc I 

PLASTICITY CHART 

0 IO 20 30 40 SO M 10 80 90 ICQ 110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

M. LL PL PI spc 

I -  i 45 I I5 I 30 I - 

REVIEW 

Colder Associates Inc. 



. MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

DESCFUPTION 

MAXIMUM DRY DENSITY (pcf) 1 16.7 1 Corrected Maximum Dry Density (pcf) 122.9 
OPTIMUM MOISTURE (%) 13.3 I Corrected Optimum Moisture (99) 11.1 

Brownish yellow ( I  0 YR 6/8) clayey sand with gravel 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

I 

USCS sc I 

Kaiser HilVRoeky Flats Field & Lab 
053-2203-0001 

PI 
MC “H -- 

REVIEW 

Golder Associates 



ay-05 055-2203-0001 
PARTICLE SIZE DISTRIBUTION & A’ITERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 

TYPE. Pail 

Kaiser HilVRocky Hats Field & Lab 
SAMPLE ID: LPF-5 Depth(fl): - 

COBBLES 

100 

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

10 

0 

CCOISC Fim Gam Mcdium Fim I Sill or Clav 

G U \ P  I S A N D  FPES 

I000 IO0 

DESCRIPTION: 

10 

Brownish yellow (IO YR 6 4  clayey sand with grav 

I 0. I 0.01 

Particle size in millimeters 
0.001 

Panicle Sire Panicle Size 

(mm) Y. Paning Clanilication Percentage 

(m) Y.Fii. 

0.036 17.2 

0.023 16.5 

0.013 IS3 Fines 
0.0093 14.9 Silt orClay 20.07 

0.0066 14.5 

0.0032 13.7 

0.00 I 3  12.1 

uscs:l sc J 

7 
0 10 20 30 40 50 60 70 SO 90 100 110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

m. LL PL P I  spc 
_ _  I 44 I 14 I 30 I - I 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODB 

80 -. 

15 - 

USCS 

MAXIMUM DRY DENSITY (pcf) 120.8 I Conened Maximum Dry Densiy (pco 122.6 
OPTIMUM MOISTURE (%) I 1.8 I Corrected Optimum Moisture ( “ 7 )  11.2 

I 
sc I 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

DESCRIPTION Brownish yellow (10 YR 6/8) clayey sand with gravel 

PI 
MC El -- 

mc”l= DATE 5-25-05 
Kaiser HilIlRocky Flats Field & Lab 
053-2203-0001 

R E V l E W l T  

a 

a 

0 
Golder Associates 



ay-05 053-22034 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S M  D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: LF'F-6 Depth(ft): - 
TYPE: Pail 

Kaiser AilVRocky Flats Field 81 Lab 

100 - 
90 -. 

80 -~ 

Yo 70 -. 

p 60 -. 

a 

5 0 -  
S 

I 

n 40 

g 
30 - 

20 - 

IO - 

O r  

#20 I 0.85 I 51.6 

#40 I 0.43 I 40.3 Medium Sand 23.11 

#60 
#IO0 
#ZOO 

0.25 33.0 

0.15 27.4 

0.075 22.2 Fine Sand 

- 43 18 25 - 0.0064 

0.003 I 
0.0014 

DESCRIPTION: Moderate yellowish brown (10 YR 5/4) clayey sand 

-I 
0 u m  

T 

100 10 0.  I 0.01 0.001 1000 I 

Particle size in millimeten 

COam Fim Coarse t.k%um Fim I Sih or Clay I CO3BLES I G R A M L  I SAND FINES 1 
Panicle Size Particle Sire 

(mm) %Passing Classification Percentage 

PLASTIC Y CHART 

M 10 80 w I r n  110 

*! j 1 
72.0 FineGravcl 28.02 

0.75- 
0.375" 

#4 I 4.8 

#IO I 2.00 I 63.5 I C o n  Sand I 8.52 

__I 18.16 
0 I O  20 10 10 W w r  

0.035 

0.022 

0.013 Fines 

LIQUID LIMlT(LL) 

22.19 

I 
USCS: sc I 

Golder Associates Inc. 



DESCRIPTION: Moderate yellowish brown (IO YR 5/4) clayey sand 

lay-05 0512203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 
SAMPLE ID: LPF-6 Depth(R): - 

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 
g 

30 

20 

10 

0 
I 

IO00 100 IO I 0. I 

Particle size in millimeters 
0.01 0.001 

Panicle Sire Panicle Sire 

(mm) %Pasring 

12.0" I 304.8 I 100.0 

6.0" I 154.2 I 100.0 

Classification Percentage 

PLASTICITY CHART 

1.5' I 37.5 I 100.0 

1.0- I 25.0 I 100.0 

FineGravd 28.02 

0.75" I 19.0 I 100.0 

0.375' I 9.5 I 94.8 

#4 I 4.8 I 72.0 

#IO I 2.00 I 633 

McdiwnSand 23.11 t 27.4 

#200 0.075 22.2 FineSwd I ' 18.16 
0 10 10 30 40 x) M 70 80 90 100 110 

LIQUID LIMIT (LL) [ e 

Q 

3" 

0.035 

0.022 

Fines 

Silt or Clay 

ATTERBERG LIMITS 
m. LL PI. PI snr. 

0.013 

0.0090 22.19 

I - I 43 I 18 I 25 I -  I 0.0064 11.1 

0.003 I 9.3 

0.0014 8.5 I 

uscs:[ sc 1 REVIEW 

Colder Associates Inc. 



lay-05 053-2203-0 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S M  JM21, D422, D4318 

PROJECT NAME: 
SAMPLE ID: LPF-I Depth(A): - 
TYPE: Pail 

Kaiser Hill/Rocky Flats Field & Lab 

COaM Fine Coarv mdiurn FUr I Sih or Clay 

100 

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

IO 

0 

0.375" [ 9.5 I 91.6 

#4 I 4.8 I 81.8 FincGravd 

1000 IO0 

18.24 

10 

DESCRIPTION: 

USCS: 

I 

Particle size in millimeten 

Strong brown (7.5 YR 5/6) clayey sand with gravel 

sc I 

0. I 0.01 0.001 

12.0" 304.8 

154.2 

154.2 

154.2 100.0 

75.0 100.0 

37.5 100.0 

EIi% 0.75" 

100.0 1 CoarseGravel I 0.00 

100.0 I 

0.075 

Fincs 

PLASTICITY CHART 

0 10 20 30 40 50 60 70 80 90 IOU 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
M. LL PI. P I  SnC 

REVIEW 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCRIPTION 

145 

140 

I35 

I30 

I25 

I20 

- 115 
E 
E 2 110 
W 5 105 
cz 

100 

95 

90 

85 

80 

15 

Strong brown (7.5 YR 5/6) clayey sand with gravel 

0% 5% 1 OYO 15% 20% 25% 30% 35% 
MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pco 1 18.3 I Corrected Maximum Dry Dcnsiry (pcf) 124.6 
OPTIMUM MOISTURE (%) 12.8 1 Corrected Optimum Moisture (%) 10.7 

SAMPLE ID LPF-7 
SAMPLE TYPE 

SAMPLE DEPTH 

I 

USCS sc I 

Kaiser HilVRoeky Flats Field & Lab 
053-2203-0001 

PI 
hlC El -- 

REVIEW 

Golder Associates 



'% 0 

1iiiti:il 
I .ciiglli = 14.73 ciii 

Ilimiieler = 7.30 ciii 
Wet Wciglil = 1272.10 g 

Arw = 4 1.9 sq.ein 
Siiiiiplc hrai = 6.49 scl. iii. 

Voluinc = 
Moisture Coiileiil = 
Slxcilic Gruvity = 

1h-y Weight cil'Solids = 
Wcl Ilciisily = 
Dry I>ciisity = 
Wet I)eiuily = 
Dry Dciisily = 

616.5 cc 
15.0% 

1106.17 g 
11i1 

2.06 g/cc 

12x.x pel' 
112.0 pel' 

1.79 dcc 

Cell I'rcsiirc = 100 psi 
kick l'rwiirc = 04 psi 

Coiiliiiiiig I'rcssurc = 6 psi 

I ni tiiil 
I.dnglll = 14.xo ell1 

Diaiiictcr = 7.30 ciii 
Wet Weight= I27 I .90 g 

Arcii = 4 1 3  s t p i  
Siliiiplc AWI = 6.49 sq. io. 

Voliiinc = 6 19.4 cc 
Moisture Contail = 15.0% 
Spccilic Griivily = iiii 

Dry Wciglit ol'Solids = I106.00 g 
Wcl Deiisily 2.05 dcc 
Dry Ilcnsily = 1.79 dcc 
Wet Dciisily = 12X. I pcl' 
Dry Dciisily = I I I .4 pel' 

Cell I'rcssiire = I00 psi 
Iliick I'ressurc = 88 psi 

Coiiliiiiiig I'ressurc = I2 psi 

Itiitiiil 
L.ciig(li = 14.75 ciii 

Diiiiiiclcr = 7.30 ciii 
We1 Weigh1 = 1272.4l g 

Area= 41.9 scl.ciii 
Siiiiiplc Arm = 6.49 sq. in. 

volulnc = 
Moisture Coiilenl = 

, Specific Cruvity = 
Dry Weight ol'Solids 

Wet Ilcnsity = 
Dry Dciisity = 
Wct Ikiisily = 
Dry Deiisity = 

617.3 cc 
I 5.O'X 

1106.43 g 
llil 

2.06 gee 
1.70 dcc 
12X.6 pel' 
1 I I . X  pel' 

Cell I'rwsurc = 100 psi 
13iick Prwsiirc = 82 psi 

Coiiliiiiiig I'rwsiirc = I 8  psi 

Noics: I .  Siiinplcs wcrc rciiioltlctl lo q)proxiiiiiilcly 05% ol'llic miixiriiiiiii dry tlciisily iiiid -1.2% rcliilivc 10 OMC' 1);isctl o i i  AS'I'M I >  608. 
2. Spcciiiicii visiiiilly cliissilictl iis stroiig Browii (7.Syr S/6) cluycy siiiitl with griivcl. 

Goldcr Associ:itcs, Inc. 'l'illc: 

'I'RIAXIAL SIIEAR 'I'KS'I' l ~ l ~ l ' O l ~ l '  

SAMPLIG 1)A'I'A AND CALCULATIONS 
Dciivcr, Colorado 

oli Shor4 'IXIc: 
liiikcr IlIlUltuclcy I W u  l W t l  Aiitl I m h  

iiiiplc Ne. Ilcvicved: I)nlc: .lob Niiiiil)cr: IGgure: 

LPP-7 J LO 0/20/2005 253-2203-000 I 



Shear Stress vs. Strain 

14 -- --1 
12 .- 

%I 0 
m m 
2 8  

3 4  

5 6  

2 

e: 

r n  

- 6 psi 
- 12 psi 
- 18 psi 

O I  I 

0% 5% 10% 15% 20% 25% 
Strain, % 

____ ____ -. 

Excess Pore Pressure vs. Strain 

- I  o !  
0% 5% 10% 15% 20% 25% 

Strain, % 

CU TRIAXlAL SHEAR DATA 
STRESS AND A PORE PRESSURE PLOTS 



'Stress Path Blot 
p'-q Blot 

18 - 

16 - 

14 - 

12 - 

10 

8 

6 

4 

2 

0 
0 2 4 6 8 10 12 14 16 18 20 

1- 6 psi I 

1 I- 1 

: 
j - 12 psi 4 

, 18psi 

1 - Kf Envelope 
- - 

! 
p!, Mean Effective Stress in psi 

Stress Path Parameters 
___-_.-I_.._ . .. 

I$= 28.0 degrees 
a' = 0.6 psi 

CU TRIAXIAL SHEAR DATA 
STRESS PATH PLOT 



Mohr Circle Diagram 
Effective Stress Parameters 

i j I I //--I : : i _ _ _ I I _ _ _  ' !A 
; ; / i / i i I : ~  

0 2 4 6 8 10 12 14 16 18 20 
Effective Normal Stress, psi 

-6 psi j 

j 
i - 12 psi 

- 18 psi 

- M-C Envelope1 
, 

Mohr-Coulomb Parameters 

$ ' =  32.1 degrees 
c' = 0.7 psi 

Denver. Colorado I 
ob Short Title: I 

CU TRZAXlAL SHEAR DATA 
MOHR CIRCLE DIAGRAM 



8 ' .  -- 

Cansolidatcd Undraiilcd Triiixial Lab Data 
Front: COLDER ASSOCIATES INC. 
Project: Kaiscr HilYRoclcy Flats Field And Lab 
Project Numbcr: 253-2203-0001 

~ ~ . . .. - - .-- -... 

Depth 

tan(qr') = 0.5308 
a'= 0.5705 

(b ' =  32.1 degrees 
c'= 0.7 psi 

Effective Stress Aii:ilysis 
q vs. p' 

- 
0 2 4 6 X tu 12 I 4  I 6  I8 

p', Mcriii Ilfkclivc Slrcss in psi 

Printcd on: 6/20/2005 Golder Associates Inc. LPF7.xls.xls 



Consolid:itcd Undrained Triaxial &:rb Data 
From: COLDER ASSOCIA ‘I‘ES INC. 
Projcc t: Kaiscr Hill/Roclcy Flats Field And Lab 
Project Number: 253-2203-0001 

I I’oint Numhcr pU0 ‘1 

lon(q!) = 0.2856 
;I = 1.2293 

. __  __ .... . . . . -. . .. 

‘rotnl Stress Annlysis 
11 vs. p-uo 

0 I- 
0 5 10 15 20 25 30 

Goldcr hssocialcs Inc. 



Consolidated Undrained Triaxial Lab Data 
From: GOLDER ASSOCIATES INC. 

0 
Project: 
Project Number: 253-2203-0001 
Explanation of Terminology 

Kaiser HWRocky Flats Field And Lab 

Mohr-Coulomb Failure Criteria: 

qf = C'+Oj' tan # 
Vf =c+ofltan@ 

Where: 
c', c = effective and total cohesive intercept 
+', Q = effective and total friction angle 
2" = Shear Strength on the failure surface at failure 

C'K, 0 s  = effective and total normal stress on the failure surface at failure 

Stress Path Space: 

0 1  + 0'3 0 1  - t o 3  p'= 0 1  - 0 3  

4 = y  2 
Where: 
a = shear stress 
p', p = mean effective and total stress 
0'1 , 01 = Effective and Total Axial Stress 

0 ' 5  , 0 3  = Effective and Total Confining Stress 

q=a+p'tany/ 
q = a + ( p  - uo) tan !Y 

Where: 
a', a = intercept of the q-axis in effective stress of total stress space 
yj', yj = angle of the failure tine in effective stress of total stress space 
p' = mean effective swess 
pUo = mean total minus the initial pore pressure 

with the relationship between \CI and 0 and a and c are as bllo~vs: 

tan(y) = sin($) 

a = c * cos(+) 

Printed on: 6/20/2005 Golder Associates Inc. LPF7.sls.sls 
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D W N  ROCK TESTING RESULTS 



in& 053-2203-0001 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

100 - 

90. - 

80 - 

Yo 70 - 

p 60 - 
a 

5 0 -  

i 
n 4O 

g 
30 - 

20 - 

IO - 

0 -  

ASTM D421, D422, D4318 

CmrW Fiw Come Mediwn Finc I sit or Clay 

PROJECT NAME: 
SAMPLE ID: DR-1 Depth(ft): - 
TYPE: Pail 

Kaiser HilURocky Flats Field & Lab 

J CODDLES GRAVEL I SAND FINES 

Io00 

12.0" I 304.8 100.0 

6.0" I 154.2 I 100.0 Cobbles 

I 0 0  

0.00 

#IO , 

#20 I 0.9 I 5.4 

#40 I 0.4 I 4.6 MediumSand 

IO 

1.37 

1 

Particle size in millimeters 

DESCRIFTION: 

USCS: 

0. I 

Reddish brown (5YR 5/4) poorly graded gravel 

GP I 

0.01 0.001 

0.75" Coarse Gravel 1 83.05 

0.375" 
Fine Gravel 10.41 

#IO 2.0 6.0 CoancSand 0.53 

#60 0.3 4.0 
#IO0 0.2 3.5 

#ZOO 0. I 2.8 Fine Sand 1.85 - 
Fines I 2.79 

ATTERBERG LIMITS 
M. LL PL PI SC 

REVIEW 

Golder Associates Inc. 



- - -  
I 

r -  ~ 

COane Fim c- Medium Frn 

u n e M  053-2203-00 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: DR-2 Depth (A): - 
TYPE: Pail 

Kaiser Hill/Rocky Flats Field & Lab 

Sill OI clay 

100 

90 

80 

?6 70 

p 60 
9 

50 
S 

i 

g 
o 40 

30 

20 

IO 

0 

COBBLES 

Io00 

GRAVEL I S A N D  I FINES 

I O 0  10 

12.0" 304.8 100.0 

60" I 154.2 1 100.0 Cobbles 

I 

0.00 

Particle size in millimeters 

#to  I 0.9 I 8.9 

#40 I 0.4 I 7.8 

0. I 

McdiumSand 2.09 

0.01 0.001 

25.0 52.5 

0.75" 19.0 

0.375' 13.0 

#4 4.8 I 11.1 I FineCnavel I 13.97 

# I O  I 2.0 I 9.9 I CosnsSand I 1.19 

I #60 [ 0.3 I 6.8 

#IO0 0.2 I 5 9  

#ZOO I 0.1 I 4.7 I FineSand I 3.09 

Fines 4.72 

DESCRIPTION: Reddish yellow (7.5YR 6/6) poorly graded gravel 

PLASTICITY CHART 

0 IO IO 50 10 50 bo 70 80 90 100 110 

LIQUID LIWTT (LL) 

ATTERBERG LIMITS 
M. LL PL PI sc 
- -- - - - 

REVIEW 

Golder Associates Inc. 



ine-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASl'M D421, D422, D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 
SAMPLE ID: DR-3 Depth(n): - 

j c! 

V 

I" 

DESCRIPTION: 

uSCS: 

100 

90 

so 

yo 70 

p 60 
a 

so 
s 
i 
n 40 

g 
30 

20 

10 

0 
1000 

0.035 4.6 

0.022 4.1 

0.013 3.9 Fines 

0.0093 3.7 SiltorClay 5.88 
0.0066 3.4 

0.0032 3.2 

0.0013 2.9 

Brownish yellow (10 MI 616) poorly graded gravel 

GP I 

I 2' 

100 

* I' 3N' 

10 

IB' I4 #IO 120 U M  

I 

Particle size in millimeters 

160 11100 u2 

0. I 0.01 0.001 

L COBBLES 

coarrc I Finc I Coane Medium Fim I Sill or Clay 

G R A V a  I SAND FINES 

0 10 20 30 JO Y) bo 70 80 90 100 110 
LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

m. LL PL PI spc 

- - - - -  I 
I 1 I I I I 

REVIEW 

Golder Associates Inc. 



TABLE 1 
KAISER HILUROCKY FLATS FIELD AND LAB 

RIGID-WALL COMPRESSION 
CONSTANT-HEAD PERMEABILITY 

10-INCH DIAMETER CELL 

053-2203-0001 

-~ -~~ 
Dry 

Load Height Density Void Flow Rate Permeability 
(Psi) (in) (pcf) Ratio (musee) Gradient (cm/sec) Porosity 

26 10.378 101.3 0.66 5 I .48 0.0 1 8.3E+00 0.40 

Project Title: Kaiser HilVRocky Flats Field and Lab Boring: 
Project Number: 053-2203-0001 Sample: DR-3 
Date Tested: 6/13/05 Depth: -_ 

Sample Setup 
Initial Sample Height, in 10.6292 
Mold Diameter, in 10.00 
Sample Area, in2 78.54 
Wet Sample Weight, g 21,745.2 

Dry Sample Weight, g 2 1,667. I 
Dry Sample Weight, Ib 47.78 

Wet Sample Weight, Ib 47.95 

Initial Sample Density and Void Ratio 
Specific Gravity' 2.70 
Initial Sample Volume, A3 0.483 
Initial Wet Density, Ib/ff 99.2 
Initial Dry Density, Ib/# 98.9 
Initial Void Ratio 0.70 

Initial Sample: 
Moisture Determination 
Tare 
Wet Weight and Tare, g 
Dry Weight and Tare, g 
Tare Weight, g 
Moisture Content, YO 

M93 
854.20 
85 1 S O  
102.20 

0.4 

Final Sample Density and Void Ratio 
Final Sample Height, in 10.378 

Final Sample Volume, f? 0.472 
Final Dry Density, Ib/A3 101.3 
Final Void Ratio 0.66 

I I I I I I I I 
I I I I I I 
I I I I 1 

I 

NOTES: 'Specific Gravity = Assumed Value 

JUNE 2005 GOLDER ASSOCIATES INC. 053-2203-0001 



COBBLES 

CWJX Fine Coarw Mcdivm Fim I Sih or Clay 

GRAVU. I SAND FINES 

ay-05 053-2203-00(1 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: DR-4 Depth(ft): - 
TYPE Pail 

Kaiser HilVRocky Flats Field & Lab 

100 - 

90 - 

80 - 

yo 70 - 

p 60 - 
a 

5 0 -  

i 
n 40 

g 

- 

30 - 

20 - 

I O  - 

O r  

I O  I000 100 I 

Particle size in millimeters 
0. I 0.01 0.001 

(nun) %Paning Classification 

12.0- 1 304.8 I 100.0 

6.0" I 154.2 I 100.0 Cobbles 

Percentage 
I I  I 

I PLASTICITY CHART 
60 

54 

E e 
r "  
2 

37.5 I 97.9 

1.0" I 25.0 I 57.0 I Coarse Gravel 

0.75' I 19.0 I 27.3 

72.74 

15.86 

2.78 

2.91 

10 

0 

I 0 1 0 T 0 5 0 ~ o  LIQUID LlhllT (LL) 
bo 70 SO 90 100 110 I 

0.035 

0.022 

0.013 

0.0093 

ATTERBERG LIMITS 

M. LL PL PI spc 
- - - - -  I 0.0066 

0.0032 

I 0.0013 I 2.2 1 

DESCRIPTION: Brownish yellow (IO YR 6/6) poorly graded gravel I 
REVIEW 

Colder Associates Inc. 



TABLE 2 
KAISER HlLLmOCKY FLATS FIELD AND LAB 

053-2203-0001 
RIGID-WALL COMPRESSION 

CONSTANT-HEAD PERMEABILIN 
10-INCH DIAMETER CELL 

Load 
(Psi) 

Project Title: Kaiser HilVRocky Flats Field and Lab Boring: 
Project Number: 053-2203-000 1 Sample: DR-4 
Date Tested: 6/13/05 Depth: -- 

Height Density Void Flow Rate Permeability 
(in) (pcf) Ratio (musee) Gradient (cmhec) Porosity 

Sample Setup 
Initial Sample Height, in 10.504 
Mold Diameter, in 10.00 
Sample Area, in2 78.54 
Wet Sample Weight, g 21,147.8 
Wet Sample Weight, Ib 46.63 
Dry Sample Weight, g 2 1,083.7 
Dry Sample Weight, Ib 46.49 

26 

Initial Sample: 
Moisture Determination 
Tare 
Wet Weight and Tare, g 
Dry Weight and Tare, g 
Tare Weight, g 
Moisture Content, YO 

10.302 99.3 0.70 34.62 0.01 5. I E+OO 0.4 I 

M32 
864.60 
862.30 
105.68 

0.3 

Initial Sample Density and Void Ratio 

Specific Graviq 2.70 Final Sample Height, in 10.302 
~ n i t i a ~  Sample volume, A' 0.477 Final Sample Volume, f? 0.468 

Initial Dry Density, Ib/ff' 91.4 Final Void Ratio 0.70 
Initial Void Ratio 0.73 

Final Sample Density and Void Ratio 

Initial Wet Density, Ib/ft3 91.7 Final Dry Density, Ib/f? 99.3 

NOTES: 'Specific Gravity = Assumed Value 

JUNE 2005 GOLDER ASSOCIATES INC. 053-2203-0001 
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ine-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S M  D421, D422, D4318 

PROJECT NAME: Kaiser HilVRocky Flats Field & Lab , 

TYPE: Pail 
SAMPLE ID: RF-01 Depth(fi): - 

COarW Fine c o a x  Mcdiwn Fim 

12' 
100 

90 

80 

% 70 

p 60 
a 

50 

i 
n 40 

g 
30 

20 

10 

0 

Silt orClay 

I000 100 10 I 

Particle size in millimeters 
0. I 0.01 0.001 

#20 0.85 14.5 
#40 0.43 61.3 MediumSend 24.94 
#60 0.25 49.6 
#IO0 0.15 39.3 
#200 0.075 29.2 FincSand 32.15 

w i r r r  

0.035 22.1 
0.023 19.8 

0.013 17.0 Fines 

0.0093 16.5 Silt orClay 29.18 
0.0066 15.1 
0.0033 14.6 
0.0014 11.3 

DESCRIPTION: Reddish yellow (7.5 YR 7/8) clayey sand 

I 
USCS: sc 1 

PLASTICITY CHART 

0 10 20 30 10 Sb M 70 80 90 IW 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 

M. LL PI. P I  syc  
30 18 12 - 

REVIEW 

Colder Associates Inc. 



une-05 053-2203-o( 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A m M  D421, D422, D4318, M519 

PROJECT NAME: Kaiser HilURocky Flats Field and Lab 
SAMPLE ID: RF-02 Depth: - 

100 - 

90 - 

80 ~ 

yo 70 - 

p 60 - 
a 

5 0 -  
s 
i 
n 40 

g 
30 - 

20 - 

IO - 

o r  

DESCRIPTION: 

I000 

Yellowish brown (10 YR 5/6) clayey gravel with 
sand 

I 0 0  10 I 0. I 

Particle size in millimeters 

0.01 0.001 

I I ! L" ! CZTse I M u m  I Fine S d  ot Cb! 
I 

CWBLES CRAVa 1 SAND I FINES 

Particle size Particle SIZC 

(mm) %Paning Classification Percentage 

12.0" I 304.8 I 100.0 

12.0' I 304.8 I 100.0 Cobbles 10.26 

12.0" I 304.8 I 100.0 

6.0" I 154.2 I 97.8 

PLASTICITY CHART 

(m) Y I U U  

0.034 173 

0.019 15.2 

0.012 13.8 Fins  ATTERBERG LIMITS 
0.0077 12.7 Silt or Clay 20.36 M. LL PL PI S p c ~ U s U m n l  

0.0065 11.9 10.5 38 18 20 2.70 
x 0.0032 11.1 

0.0013 9.8 
I 

REVIEW 

Golder Associates Inc. 



ine-05 053-2203--0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318, LE519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilllRocky Flats Field and Lab 
SAMPLE ID: RF-03 Depth: - 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 -  

- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

1000 

#20 I 0.85 I 26.3 
#40 I 0.43 I 22.0 MediumSand 

100 10 I 

8.46 

Particle size in millimeters 

0.034 
0.018 

0.012 

0.0076 
O.M)64 

0.003 I 
0.0013 

1 e 

Q 

3" 

0. I 

9.8 
9.3 

8.6 Fines 

8.2 SillorClay 13.19 
7.1 

6.5 
6.5 

0.01 

DESCRIPTION: 

0.001 

Brown (7.5 YR 5/4) 

Panicle Sire Panicle Sire 

(mm) %Passing Classification Pocentage 

4.8 I 33.6 I FineGravel I 17.00 

#IO 2.00 30.4 ComeSand 3.13 

I I  #60 I 0.25 I 18.8 

#IO0 I 0.15 I 16.2 

uscs:I -- I 

PLASTICITY CHART 

0 10 20 30 10 60 70 80 90 100 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
P I  SpG ( I S a u i l n u d )  

- I 2.70 
M. LL PL 

12.0 I - I - I I 

 TECH^ DS 

REVIEW 

Colder Associates Inc. 



une-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: RF-04 Depth(ft): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

DESCRIPTION: 

0 

0 

0 Reddish brown (5YR 4/4) clayey sand with gravel 

loo 

90 

80 

yo 70 

p 6 0  
a 

50 
s 
i 
n 4O 

g 
30 

20 

10 

0 

110 x 00 2' 

10 0. I 1000 I 

Particle size in millimeters 

0.01 0.00 I 100 

Ruricle Size Pam'cle sire 
(mm) %Paning Clanilication Pnccntage 

PLASTICITY CHART 

o to 20 30 40 Y) 60 m 80 90 la, 110 

LIQUID LIMIT(LL) 0.035 

0.022 

0.013 Fins 

0.0092 

0.0065 14.0 

0.0032 

0.0013 10.6 

ATTERBERG LIMITS 
M. U PL PI snc: 

I 12.0 I 36 I 19 I 17 I - I 

uscs:I sc I REVIEW 

Golder Associates Inc. 



une-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318, M 5 1 9  

loo - 

90 - 

80 - 

% 70 - 

p 60 - 
a 

5 0 -  
S 

i 
n 40 

g 
30 - 

20 - 

IO - 

O d  

PROJECT NAME: 

TYPE: Pail 

Kaiser HilURocky Flats Field and Lab 
SAMPLE ID: R F - M  Depth: - 

1 

#20 I 0.85 I 28.9 

#40 I 0.43 I 24.0 McdiumSand 9.53 

11' 

#60 I 0.25 

IO00 IO 

20.3 

I 0. I 

Particle size in millimeters 

# 100 

O.Ool I 0.01 

0.15 17.3 

COarV Fine Coam M u m  Fim I Sill or Cby 
I I COBBLES baA\Ei. SAND FlMS 

Panicle Si= Panicle Size , 6,0" I (m) I %:: 

Cia=;;;; I P e r c a w  

12.0" 304.8 

12.0" 304.8 19.18 

12.0" 304.8 

154.2 

0.034 

0.018 

0.012 

0.0075 

0.0063 

0.003 I 
0.0013 

I .5" 

25.0 

0.75" 56.6 

0.375' 44.5 

11.7 

10.9 

10.5 Fines 

10.4 Sill or Clay 14.18 

10.2 

9.2 

8.4 I 

4.8 I 37.8 I FincCravel 1 18.76 

#IO I 2.00 33.5 CoarseSand 4.31 

uscs:I Gc I 

o 10 10 30 40 Y) M in an 90 la, 110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

M. LL PL PI spc~auumnl) 

5.7 I 45 I 18 1 27 I 2.70 

REVIEW 

Colder Associates Inc. 



u ne-05 053-2203-000 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
A S M  D421, D422, D4318 

PROJEm NAME: 
SAMPLE ID: RF-06 Depth (ft): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

12.0" 304.8 100.0 
6.0" I 154.2 I 100.0 

0 

0 

0 

Cobbles 0.00 

0.375" I 9.5 I 98.1 
#4 I 4.8 I 94.2 F i e  Gravel 4.72 

110 1 1. 111' I. ir 2' 
100 

90 

80 

yo 70 

p 60 
a 

50 
S 
i 

g 
0 40 

30 

20 

IO 

ow 
1000 100 IO I 0.001 0.1 0.01 

Particle size in millimeters 

I Sih or Clay 

SAND FINES I 
Particle Size Wrticle Size 

PLASTICITY CHART 

I 6.0" I 154.2 100.0 
6.0' I 154.2 100.0 
3.0' I 75.0 I 100.0 
1.5' I 37.5 I 99.3 
1.0' I 25.0 I 99.0 I CoaISeGravd I 1.09 

0.75' I 19.0 I gag I 

I 0.25 I 46.1 
0.15 I 36.9 

#200 I 0.075 I 28.4 Fine Sand 29.01 
o 10 20 10 10 Y) 60 70 LIO m IM I I O  

LIQUID LIMlT(LL) 

ATTERBERG LIMITS 
M. LL PL PI spc 

1 1 . 3  I 36 I 17 I 19 I - 

0.0 I3 20.4 
0.009 I 
0.0064 17.9 
0.003 I 16.0 
0.0013 14.1 

V 

DESCRIPTION: Strong brown (7.5 YR 4/4) clayey sand 

USCS: sc I 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCFUPTION 

USCS 

MAXIMUM DRY DENSITY (pcf) 11 8.5 I Corrected Maximum Dry Density (pcf) 120.4 
OPTIMUM MOISTURE (%) 14.1 I Corrected Ootimum Moisture (%) 13.4 

Strong brown (7.5 YR 4/4) clayey sand 

sc I 

SAMPLE ID RF-06 
SAMPLE TYPE Pail 

Kaiser HilllRocky Flats Field & Lab 
053-2203-0001 

PI 

REVIEW 

Golder Associates \bo 



me-05 053-2203-000 

PARTICLE SIZE DISTRIBUTION & ATIERBERG LIMITS 
A m  D421, D422, D4318 

DESCRIPTION: 

USCS: 

Dark yellowish (10 YR 4/4) clayey sand 

sc I 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Rats Field & Lab 
SAMPLE ID: RF-07 Depth(11): - 

100 

90 

80 

yo 70 

p 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

I O  

0 .  

1- I* 311' (1 #IO *m x10 t60 # I 0 0  rm 

10 I 

Particle size in millimeters 

0. I I000 100 0.01 0.00 I 

I ' couw 1 Fur 1 C a n e  I W w n  Fim I Sih or Cbr 

COBBLES GRAVEL I SAND FINES 

Particle Sirs Particle Size 

(mm) %Paning Classification 

PLASTICITY CHART 

10.44 

25.21 

20.04 
0 10 20 30 u) W 60 70 80 90 100 110 

LIQUID LIMIT (LL) 1' 0.034 

0.022 

0.013 Fina 

0.0091 Silt or Clay 

0.0065 

0.0032 16.0 

0.0014 11.7 

ATTERBERG LIMITS 

38.49 m. LL PL P I  spc 
9.8 32 17 15 - 

I 

TECH 
DATE 

REVIEW 

DS 
612 ID005 

>I R 

Golder Associates Inc. 



me-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & AITERBERG LIMITS 

ASTM LM21, D422, D4318, DS519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: RF-OS Depth: _- 

Coam I F i x  Co- Mcdium Rrc 

100 

90 

80 

yo 70 

p 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

IO 

0 

Sih or Clay 

I000 

I COBBLES I GRAVEL S A N D  

1' 

FINES 

100 

0.019 

0.012 

0.0078 

0.0065 

0.003 I 
0.0013 

e 
Q 

10 I 

8.9 

8.7 Fines 

8.0 Silt or Clay 10.94 

7.8 

7.0 

6.6 

cu) XM) #loo Y2 

USCS: 

0. I 

clay and sand J 
GP-GC I 

0.01 0.001 

Particle size in millimeters 

DESCRIPT1ON:IDark yellowish brown porly graded gravel with I 

PLASTICITY CHART 

0 10 20 30 40 Y) 60 70 80 
LIQUID LIMIT(LL) 

ATTERBERG LIMITS 

m. LL PL PI SpG(umnd)  

2 1  2.70 16.1 45 18 

REVIEW 

Golder Associates Inc. 



SECTION 4 

BUTTRESS FILL TESTING RESULTS 
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l O e - 0 5  053-2203-0001 

COBBLES 
I 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: BF-01 Depth(A): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

90 

80 

70 

p 60 
a 

50 
s 
i 
n 4O 

g 
30 

20 

IO 

0 

C m  I Fnc Ccarv McdiUm Fiw Sih or Clay 
I I GRAVU. SAND FINES 

I000 100 10 

DESCRIPTION: 

USCS: 

I 0. I 

Particle size in millimeters 

rStrong brown (7.5 YR 5/6) clayey sand 

sc I 

0.01 0.001 

6.0" I 154.2 I 100.0 

3.0" 75.0 I 100.0 

1.5" I 37.5 I 100.0 

I .O" I 25.0 I 100.0 coarse Gravel 

0.75" I 19.0 I 100.0 

0.375" I 9.5 I 98.5 

(nun) %Passing Classification Percentage 

36.4 

#200 0.075 I 29.4 FineSand 23.16 
60 m so 90 im 110 .- ~ - I  

24.3 LIQUID LIMlT(LL) 

ATTERBERG LIMITS [ I 0.0092 1 ::&: 1 SiltorClay 1 29.42 

0.0065 

>. 0.0032 16.8 
I 

0.0014 15.0 

m. LL PL PI spc 

i - -  I 38 18 20 - 1 

Colder Associates Inc. 



145 

140 

135 

I30 

125 

120 
n - 115 
5 

g 110 
G 
w 

n: 
105 

100 

95 

90 

85 

80 

75 -I 
0% 5% 1 0% 15% 20% 25% 30076 35% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 116.8 I Corrected Maximum Lhy Dcnsity(pcl) 121.9 
OPnMUM MOISTURE (Yo) 13.6 I Corrected Optimum Moisture (%) 11.8 

SAMPLE ID1 RF-OI I 

DESCRIPTION Strong brown (7.5 YR 5/6) clayey sand 

I 
USCS sc 1 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

PI 

a 

a 

0 
Golder Associates 



me-05 053-2203-0001 

PARTICLE SIZE DISTRIBUTION & AlTERBERG LIMITS 
ASTM D421, D422, D4318 

PROJECI' NAME: 
SAMPLE ID: BF-02 Depth(ft): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

COBBLES 
I 

I 00 

90 

80 

p 60 
a 

50 
S 

i 
n 40 

g 
30 

20 

I O  

0 

c- I Fur Coarse Mcdiwn F i x  I SihorClay 

GRAVU. I SN.I[I  FINES 

IO00 IO I 0. I 

Particle size in millimeters 

0.035 
0.022 

0.013 
0.0091 
0.0065 
0.0032 

0.0013 

j 

0.01 0.00 I 

24.1 

22.4 

21.9 Fines 

20.6 Silt or Clay 28.38 
19.3 

17.1 

16.2 

I 49 17 32 -- 

USCS: sc 1 I 

DESCRIPTION: 

0 IO 20 30 40 M 60 70 80 90 100 110 
LIQUID LIMIT(LL) 

Reddish yellow (7.5 YR 6/6) clayey sand with grave 

 REVIEW^ MR 

Golder Associates Inc. 



MAXIMUM DRY DENSITY (pcf) 1 16.8 I Corrected Maximum Dry Density @fr) 121.5 
OPTIMUM MOISTURE (%) 15.6 I Conectcd Optimum Moisture (%) 11.9 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH MC " PI w - 

DESCRIPTION Reddish yellow (7.5 YR 616) clayey sand with gravel 

USCS sc 1 I 

Kaiser Hill/Rocky Flats Field & Lab 
053-2203-0001 

Golder Associates 

REVIEW 



me-05 053-2203--000 
PARTICLE SIZE DISTRIBUTION & A'ITERBERG LIMITS 

AmM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: BF-03 Depth(ft): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

1 

DESCRIPTION: 

USCS: 

IO0 

90 

80 

yo 70 

p 6 0  
a 

50 

i 
n 4O 

g 
30 

20 

10 

0 

Strong brown (7.5 YR 5/6) clayey sand with gravel 

sc J 

IO00 IO0 10 

XI0 I 

1 

Particle size in millimeters 

w YIM xm 

0. I 0.01 0.001 

I C- Fine Coarv MCdiWll Firr I S i h o r C l q  
I 

COBBLES GRAVEL smn FINES I 
Panicle Size Particle Size 

(mm) %Pasing Clanification Percentage 

12.0" 304.8 100.0 

6.0" 154.2 100.0 Cobbles 0.00 

6.0" 154.2 100.0 

6.0" I 154.2 I 100.0 

3.0" I 75.0 I 100.0 

#IO0 1 33.6 

#200 0.075 I 27.5 .Finesand 20.30 I 2 

P 

P 

% F i l m  

0.035 I 22.3 

0.022 

0.0 I3 Fines 

0.0091 I 18.2 Silt or Clay 

0.0065 

0.0032 
I 00013 I 14.0 I 

27.41 

PLASTICITY CHART I 

I 0 10 20 30 JO i 60 70 80 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
m. LL PL PI s p c  

50 17 33 - __ J 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

DESCRIPTION 

145 

140 

135 

I30 

I25 

I20 
n - 115 
5 

2 110 
E 
w 

& 
105 

100 

95 

90 

85 

80 

15 

Strong brown (7.5 YR 5/6) clayey sand with gravel 

0% 5 % 1 0% 15% 20% 25% 30% 35% 

MOISTURE CONTENT Yo 

MAXIMUM DRY DENSITY (pcf) 1 17.4 1 Corrected Maximum Dry Dcnsity @.r) 123.4 
OPTIMUM MOISTURE (%) 13.3 I Corrected Ootimum MoisNre (%\ 11.2 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

USCS sc I 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

PI 

Golder Associates 

REVIEW 



ine-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASI'M D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID: BF-04 Depth(fi): - 
W E :  Pail 

Kaiser HilVRocky Flats Field & Lab 

COarW Fine Caarrc Medium Firr 

loo 

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 40 

g 
30 

20 

10 

DESCRIPTION: 

USCS: 

0 . 1  

1000 

Reddish yellow (7.5 YR 6/6) clayey sand with grave 

sc I 

2' 

loo 

1. I' 314' 

w 
10 

I #lo yw Y l M  

I 0.1 

Particle size in millimeters 

0.01 0.001 

0.013 Fines mij/ 0.0092 Silt or Clay 1 28.06 

0.0065 

0.0032 

0.00 I 3  

cna )I 4 
E 

60 70 80 90 IM 110 

ATTERBERG LIMITS 
m. LL PL PI spc 
10.3 41 16 25 - I 

DATE 6/27/2005 

Colder Associates Inc. 



145 

I40 

135 

I30 

I25 

I20 5 
n - 115 

2 110 

cI 100 

G 
w 

& 
105 

95 

90 

85 

80 

75 

- 
MOISTURE / DRY DENSITY CURVE 

D 698 METHOD A ,' 

DESCRIPTION 
. n 

USCS 

0% 5% 1 0% 15% 20% 25% 30% 35% 

MOISTURE CONTENT Yo 

Reddish yellow (7.5 YR 6/6) clayey sand with gravel 

sc 1 

I MAXIMUM DRY DENSITY (ocn 120.7 I Corrected Maximum DIV Demiwhdl 126.9 1 
I OPTIMUM MOISTURE (%) 12.7 1 Corrected Optimum Moisture (%) 10.5 I 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

Golder Associates 



ne05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

AS'M D421, D422, D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRoeky Flats Field & Lab 
SAMPLE ID: BF-05 Dqth(ft): - 

CmrW Fim C- Medium Firr I Silt or Cby 

12.0" I 304.8 I 100.0 

6.0 154.2 I 100.0 Cobbles 0.00 

DESCRIPTION: 

USCS: 

Strong brown (7.5 YR 5/6) clayey sand with gravel 

sc I 

100 

90 

EO 

ye 70 

p 60 
a 

50 

i 
n 40 

g 
30 

20 

10 

0 

n nu) y60 nim x;  3' 2' I' 314' 3W 

0.1 IO00 IO0 10 0.01 0.001 I 

Particle size in millimeten 

PLASTIC Y CHART 

154.2 

154.2 

37 5 100.0 

0 10 20 30 40 60 10 80 90 100 110 

LIQUID LMIT(LL) 

I 
0.035 
0.023 
0.013 Fines 

0.0092 Silt or Clay 
0.0065 

22.95 i ATTERBERG LIMITS 
M. 1.1. PI. PI PnC 

0.0032 I 14.1 
0.0014 I 13.3 

REVIEW 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

1, 

DESCRIPTION 

USCS 

MAXIMUM DRY DENSITY (pcf) 1 19.0 I Corrected Maximum Dry Density @cr) 125.5 
OPTIMUM MOISTURE (%) 12.3 1 Corrected Optimum Moisfure (?A) 10.2 

Strong brown (7.5 YR 5/6) clayey sand with gravel 

sc I 

SAMPLE ID 
SAhlPLE TYPE 

SAhlPLE DEPTH 

Kaiser HilURocky Flats Field & Lab 
053-2203-0001 

PI 

REVIEW 

Golder Associates 



Iy-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM LM21, D425 D4318 

PROJECT NAME 

TYPE Pail 

Kaiser HilVRocky Flats Field & Lab 
SAMPLE ID BF-06 Depth(ft) - 

C- Fur Coarse M u m  Firr I Sih orClay 

100 

90 

EO 

% 70 

p 60 
a 

50 

i 
n 4O 

g 
30 

20 

I O  

0 

12.0" 1 304.8 100.0 

6.0" I 154.2 I 100.0 

1000 100 

Cobbles 0.00 

- I' 314' 3, 

0.035 

0.023 

0.013 

0.0093 

0.0065 

0.0032 

0.0013 

10 

19.8 

17.1 

17.3 Fines 

16.9 Silt or Clay 24.08 

16.0 

, 13.9 

12.2 

I 

Particle size in millimeters 

DESCRIPTION: 

USCS: 

0. I 

Strong brown (7.5 YR 4/6) clayey sand with gravel 

sc I 

0.01 0.001 

I 6.0" I 154.2 I 100.0 

6.0" 154.2 100.0 

25.0 

0.75' 19.0 100.0 

0.375". 97.6 

4.8 I 83.7 I FineGravel I 16.30 

#IO I 2.00 I 70.3 CoaneSand 1 13.40 m, Medium Sand 26.01 
0.25 

#IO0 0.15 30.2 

#ZOO 0.075 24.1 Fine Sand 20.21 

PLASTICITY CHART 

0 10 20 30 JO Sb 60 70 SO 90 I C 0  110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
M. LL PL PI 9°C 

El- 
REVIEW 

Colder Associates Inc. 



145 

140 

135 

130 

125 

120 2 ; 115 
k g 110 
W 
s] 105 
cz 

100 

95 

90 

85 

80 

I5 
0% 5% 1 O Y O  15% 20% 25% 30% 35% 

MOISTURE CONTENT % 

MAXIMUM DRY DENSITY (pcf) 1 15.5 I Corrected Maximum Dry Density (pcf) 121.3 
OPTIMUM MOISTURE (Yo) 13.6 I Corrected Optimum Moisture (%) 11.6 

SAMPLE ID1 RF-06 I -. _ _  ~ ~ ~~ 

SAMPLE TYPE Pail 
SAMPLE DEPTH 

uses 

PI 

Kaiser HilVRocky Flats Field & Lab 
053-2203-0001 

Golder Associates 



Iy-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 
SAMPLE ID. BF-07 Depth@): - 
TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 

Cane  Fm Coanc Mcm'urn Firr SihorClay 

12.0" I 304.8 100.0 

6.0" I 154.2 I 100.0 Cobbles 0.00 

0.375" I 9.5 I 97.8 

#4 I 4.8 I 85.7 Fine Gravel 14.32 

#40 

#60 

#IO0 
u200 

0.43 53.0 MediumSsnd 23.17 

0.25 44.0 

0.15 37.2 

0 075 30.2 Fine Sand 22.84 

DESCRIPTION: Yellowish brown (10 YR 5/6) clayey sand 

100 

90 

80 

70 

p 60 
a 

50 ' S  

S 

i 
n 40 

g 
30 

20 

10 I 
I' 3/4- 3w CI 110 . 110 

IO 

140 1)60 1100 

0 

I000 IO0 1 0. I 0.01 0.00 I 

Particle size in millimeters 

PLASTICITY CHART 

6.0" I 154.2 I 100.0 

6.0" I 154.2 100.0 

3.0" I 75.0 I 100.0 

1.5" I 37.5 100.0 

1.0" I 25.0 I 100.0 I ~ o m e ~ r a v e t  I 0.00 
0.75" I 19.0 I 100.0 I 

# I O  I 2.00 I 76.2 I ComeSmd I 9.52 

#20 I 0.85 64.8 I 

0 10 20 30 40 50 60 70 80 W IM 110 

LIQUID LlMlT(LL) 

ATTERBERG LIMITS 

M. U PL PI spc 
9.2 48 19 29 - 

 TECH^ DS 

uscs:I sc I REVIEW 

Colder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D698 METHODA 

DESCRIPTION 

MAXIMUM DRY DENSITY (pcf) I 16.9 1 Corrected Maximum Dry Density @cf)  121.9 
OPTIMUM MOISTURE (%) 13.3 I Corrected Optimum Moisture (%) 11.6 

Yellowish brown (10 YR 5/6) clayey sand 

SAMPLE ID BF-07 
SAMPLE TYPE 

SAMPLE D E P F  PI 
MC "H 9.2 

1 uscs sc J 

Kaiser HilURocky Flats Field & Lab 
053-2203-0001 

Golder Associates 



llY-05 053-2203-0001 
PARTICLE SIZE DISTRIBUTION & AlTERBERG LIMITS 

ASTM D421, D422, D4318 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field & Lab 
SAMPLE ID: BF-08 Lkpth(ft): - 

COBBLES 

100 

90 

80 

% 70 

p 60 
a 

50 
S 

i 

g 
n 40 

30 

20 

10 

0 

COarW Finc Coam Medium Fine I sln or clay 

GRAVEL 1 SAND FINES 

I 1' 

(nun) Winu 

0.035 22.5 .- 

1000 IO0 

0 10 20 30 40 

LIQUID LIMrl"(LL) 

10 

0.022 

0.013 

0.0091 

0.0063 

0.003 I 

0.0013 

j V 

" I l l  a20 uo 

21.2 
20.0 Finer ATTERBERG LIMITS 
17.9 Silt or Clay 27.13 M. LL PI. PI syc 
17.5 103 41 15 26 - 
16.6 

12.9 

I 

DESCRIPTION: 

Particle size in millimeters 

Yellowish brown (10 YR 5/6) clayey sand with grav 

0. I 0.01 0.001 

4.8 I 82.5 FineGavel 17.50 
#IO I 2.00 1 75.0 I CoarreSand I 7.55 

MediurnSand 23.83 1 
0.25 41.3 

#I00 0.15 34.0 
#200 0.075 27.1 Fine Sand 23.99 

PLASTICITY CHART 
64 

sa 

t 

E: 

u 

5 ' 0  

c1 

30 

3 20 

10 

0 
60 m 80 90 trn 110 

uscs:J sc I 

Golder Associates Inc. 



MOISTURE / DRY DENSITY CURVE 
D 698 METHOD A 

DESCFUPnON 

OYO 5% 1 0% 15% 20% 25% 30% 35% 

MOISTURE CONTENT Yo 

Yellowish brown (10 YR 5/6) clayey sand with gravel 

MAXIMUM DRY DENSITY (pcf) 1 17.7 I Corrected Maximum Dry Density @cr) 123.5 
OPTIMUM MOISTURE (%) 13.0 I Corrected Optimum Moisture (%) 11.0 

SAMPLE ID 
SAMPLE TYPE 

SAMPLE DEPTH 

I 
USCS sc I 

Kaiser HilURocky Flats Field & Lab 
053-2203-0001 DATE 7-6-05 

REVIEW TEcHE 
Golder Associates 



05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

A S M  D421, D422, D4318 

PROJECT NAME: 

TYPE: Bulk 

Kaiser HilVRocky Flats Field & Lab 
SAMPLE ID: BF-09 Dqth(A): - 

7.8 

I 0 0  

90 

80 

yo 70 

p 60 
a 

50 
s 
i 
n 4O 

g 
30 

20 

10 

0 

4 0  18 22 2.70 

12' 

DESCRIPTION: 

USCS: 

1000 IO0 

Dark yellowish brow (IO YR 4/6) clayey sand with 

sc I 

10 I 0. I 0.01 

Particle size in millimeters 
O'Ool I 

COarW Fim Caarv Medium Fire I Sih or Cby 

COBBLES G R A V a  I SAND FINES 

Panicle Size Panicle Sire 

12.0" 304.8 

154.2 

154.2 

154.2 100.0 

3.0" I 75.0 I 100.0 

1.5" I 37.5 100.0 

0.75" 

0.375" 

81.9 

#10 2.00 72.2 

#20 0.85 59.9 

0.43 I 47.7 

#60 0.25 38.8 

#IO0 I 0.15 I 32.3 

#200 I 0.075 25.7 

Classification 

Cobbles 

C o m e  Gravel 

Fim Gravel 

Come Sand 

Medium Sand 

Fine Sand 

0.013 18.9 Fines 

0.0090 

0.0064 17.2 

0.003 I 13.8 

0.0013 13.4 

Percentage 

18.02 

25.70 

~ 

DATE 7/13/2005 

REVIEW "'"€ 
Golder Associates Inc. 



MOIS'ITURE / DRY DENSITY CURVE 
D'698 METHODA 

MAXIMUM DRY DENSITY (pcf) 1 19.9 I Conccted Maximum Dry Density (per) 125.9 
OPTIMUM MOISTURE (Yo) 12.3 I Corrected Optimum Moisture (%) 10.3 

SAMPLE DEPTH1 I 

DESCRlPTIONlDark yellowish brown (10 YR 4/6) clayey sand with I 
gravel 

USCS 

PI 

Kaiser HilVRocky Flats Field & L a b  
053-2203-0001 

REVIEW 

Golder Associates 



SECTION 5 

BUTTRESS FILE SAND CONE TESTING RESULTS 

1:\05\2203\0400\0532203 RDI OBAUGOS.&c Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Ca Icu la t ion 

Specifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

ITest.#.. . : .'.. ' I I QC-BF-SC-021 

IWeight of Wet Material I 3193.8 [g 1 
I DEN0269 I ~ 

B 
Cone and Plate # 
Bottle ID ' I . -  
Start wt of Bottle and Sand I 6128.58 1g 
Finish 14 of Bottle and Sand I 2135.54 19 

Moisture Content Volume Calculation 

Specifications PasslFail 

Golder Associates 



0 SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

Soecifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates -~ - 

/Test# ; ’.  9 .lac-BF-SC-041 

IWeigM of Wet Material ’ - 1 3491.4 rga.l 

Cone and Plate # , ’ I DEN0269 I 
Bottle ID I B I-, 
Start wt of Bottle andSand ] 6686.52 19- 
Finish wtof.Bottle and Sand.’! 2589.15 Ig, 

Moisture Content 

- .  1: +Dat&.. ..‘ I 21-Jun-05 I 

Volume Calculation 

SPecifications PassFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

0 

Moisture Content Volume Calculation 

Specifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates . .  .-- 

hest# -. I OC-BF-SC-061 

[Weight of Wet MateriaL '. . . I 3484.6 [g I 

Moisture Content 

I., :-Date" I 28-Jun-05 1 

Volume Calculation 

S Decif i cat io n s PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

SDecifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

*- , -I  \Test# . . *A 't . .- I QC-BF-SC-081 

[Weight of Wet Material: ' v .  I 2485.3 Ig-11 

rCone.and 

Moisture Content 

I 1 Date.: ' : I  1-Jul-05 1 

Volume Calculation 

Snecifications Pass/Fail 

.I 

Golder Associates 

'. 4 . 



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

SDecifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

\Ted# I *  . ’ ’  ; ;+ QC-BF-SC-~OJ 

IWeight of Wet Material , ’ I 2807.8 19. ] 

6820.78 

Volume Calculation 

0 

Golder Associates 

, 



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

Specifications Pass/Fail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

Iweightbf Wet Material." *'*.#I 2550.1 ig ] 

Cone and Plate # , , 31 DEN 0269 }.': 1 1  

BottleID . : 
Start wt of Bottle and Sal .- , _ _ _  . 
Finish wt of .Bottle and Sand-:I 2889.89 lg:,1 

. ,  

Moisture Content 

I., . Date--;' 
, '. 1 8-Jut-05 1 

Volume Calculation 

Specifications PasslFail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

Moisture Content Volume Calculation 

SDecifications Pass/Fail 

Golder Associates 



SAND CONE DENSITY TEST 
Golder Associates 

B~ttlb.ID.' 7 - I 

Start wt of Boffle and Sand; : 
Finish'ivtof Bottle2nd Sand. 

ICone ahd Plate # I DEN 0269 1' I 
E 

6024.26 1g ' 

2568.28 19- - 

Vol u me Ca Icu la t io n 

SDecifications Pass/Fail 

Golder Associates 



SECTION 6 

COVER PILL TESTING RESULTS 

I:\05v201\0400\0532203 Rpt 08AUGOS.doc Golder Associates 



ine-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATlXRBERG LIMITS 

ASTM D421, D422, D4318, D5519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: CF-01 Depth: - 

COBBLE3 

100 

90 

a0 

70 

p 60 
a 

50 
S 

i 
n 40 

tz 
30 

20 

10 

0 

COaKC Fix C o a x  Mcdiurn Fim I Silt or Clay 
GRAVEL I SAND FINES 

I000 

0.375" I 9.5 I 53.6 

#4 I 4.8 43.2 

IO0 

Fine Gravel 19.03 

2' I' 314. 3 

w 

#20 

10 

0.85 I 36.0 

1 0.1 

Particle size in millimeters 

#IO0 I 0.15 I 23.5 

#ZOO I 0.075 19.9 FineSand 

0.01 0.001 

10.61 

%Finer 0 IO 20 30 40 u) bo 70 80 Po IOO I10 

LIQUID LMlT(LL)  

0.0062 
0.0030 
0.00 I3 

#40 I 0.43 I 30.5 I MediurnSand 10.40 

#60 0.25 26.7 I 

12.8 

11.7 

10.2 

_ _  49 20 29 

I 0.012 I :;:; 1 Fines I 0.0074 Silt or Clay 19.91 I 
2.70 

DESCRIPTION: 

uses: 

bo 

50 

c 
E 40 
Y 

z 

u 
t; 
5 20 

30 

I O  

0 

Dark yellowish brown ( I O  YR 4/4) clayey gravel 
with sand 

GC I 
TEc'lE DATE 7/5/2005 

REVIEW( x . 1 ~  

Colder Associates Inc. 



lune-05 053-220Moo 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASFM D421, D422, D4318, M519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: CF-02 Depth: - 

loo - 
90 - 

80 - 

% 70 - 

p 60 - 
a 

50 - 
S 

i 
n 4O -. 
g 

30 -. 

20 -' 

IO -. 

0 -  

12.0" I 304.8 I 100.0 
12.0' I 304.8 I 100.0 

I000 100 IO 

Cobbles 18.66 

I 0. I 

Particle size in millimeters 

#40 
#60 

# I 0 0  

0.01 

0.43 21.5 MediumSmd 

0.25 17.6 
0. I5 14.4 

0.001 

8.0 41 18 23 

(mm) %Passing Classificarion Percentage 

2.70 

DESCRIPTION: 

12.0- I 304.8 I 100.0 
6.0" I 154.2 1 94.4 

Yellowish brown well-graded gravel with clay and 
sand 

3.0' I 75.0 I 81.3 
1.5" 1 37.5 I 65.1 
1.0' I 25.0 I 57.6 I CoarxGra\d I 28.50 
0.75" I 19.0 1 52.8 I 

I I 0.85 I 21.3 

11.28 1 

USCSI GP-GC I 

LASllClTY CHART 

ZF 
REVIEW MFJ 

Golder Associates Inc. 



e * 

COBBLES 
Finr Caarv Mcdium Fim I Sib or Cby COilrW 

GRAVEL I SAND FMES 

DESCRIPTION: Reddish yellow (7.5 YR 6/8) clayey gravel with 
sand 

lb-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, D4318, E519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: CF-03 Depth: - 

A60 1100 1200 3' 12' 2- I 
100 - 

90 - 

80.- 

yo 70 - 

p 60 - 
a 

50 - 
s 
i 
n 40 

g 
30 - 

20 - 

10 - 

0 -  

. . . . . __ . - . ... .. 

100 I 0.1 0.0 I 10 0.001 

Particle size in millimeters 

PLASTICITY CHART 12.0" 304.8 100.0 

12.0" 304.8 100.0 Cobbles 17.92 

12.0" 304.8 100.0 A . k .  

/ I  
/ 

I 

6.0" I 154.2 I 96.5 

3.0" I 75.0 I 82.1 

0 10 20 30 10 M 60 70 80 90 I00 110 
LIQUID LIMlT(LL) 

ATTERBERG LIMITS 

%Fimr 

0.034 11.7 

0.018 10.9 

0.012 10.3 Fines 

0.0076 10.1 Silt or Clay 13.77 M. LL PI. P I  SpC(urUmd) 

0.0064 9.7 5.1 41 20 21 2.70 
0.003 I 8.4 
0.00 I3 7.8 

P I x 

TECH[ M:K 
DATE 711 112005 

R EVI EIV 

Colder Associates Inc. 



053-2203-0001 uly-05 

100 

90 

80 

ye 7 0  

p 6 0  
a 

50 

i 
n 4O 
g 

30 

20 

10 

0 

PARTICLE SIZE DISTRIBUTION & AlTERBERG LIMITS 
A S M  D421, D422, D4318, D5519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: CF-04 Depth: - 

- 
-. 

-. 

-. 

-. 

-. 

-. 

-. 

- 

- 

9- 

0.375’ I 9.5 55.2 

#4 1 4.8 1 4 9 3  

IO00 

FineGsvd 12.76 

100 IO 

# I 0 0  I 0.15 I 24.1 

#200 I 0.075 I 20.1 

X u )  1100 HZGQ 

FineSand IL90 

I 

Particle size io millimeters 

DESCRIPTION: 

0. I 

Yellowish brown (10 YR 5/8) clayey gravel with 
sand 

0.01 0.00 I 

Panicle Size Panicle Size 

(mm) T: Passing Classification Percentage 

#IO I 2.00 I 44.8 I C o ~ e S a n d  I 4.55 
#20 I 0.85 I 38.8 I 
#40 I 0.43 I 33.0 I MediumSand I 11.78 
#60 I 0.25 I 2 83 I 

PLASTICITY CHART 

0.034 
0.018 

0.012 Fina ATTERBERG LIMITS 

0 I O  20 30 40 Y) 60 70 80 90 100 110 

LIQUID LIMTT(LL) 

I [ I ::::: I :::: 1 Siltor Clay 1 20.07 1 m. LL PI. Pi  SpG(u0onal) 

4.1 39 20 19 2.70 1 
0.003 1 11.8 
0.00 I3 11.1 

REVIEW 

Colder Associates Inc. 



11y-05 053-2203-0001 
PARTICLE SIZE DlSTRlBUTION & A'ITERBERG LIMlTS 

ASTM D421, D422, D4318, D5519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: CF-05 Depth: - 

100 

90 

80 

yo 70 

p 60 
a 

s o -  
S 

i 
n 40 

g 
30 

20 

IO 

O r  

- 

-. 

-' 

- 

- 

- 

- 

- 

I000 100 

COaX Fine Coam M u m  Finc I SiherClay 

IO 1 0. I 

Particle size in millimeters 

#IO0 1 0.15 11.9 

#200 1 0.075 I 10.0 

0.01 0.001 

FincSmd 6.35 

DESCRIPTION: 

uses: 

(mm) %Passing Classification Pacentage 

Yellowish brown (IO YR 5/6) well-graded gravel 
with clay and sand 

GW-GC I 

0.75" I 19.0 I 51.2 

0.375" 9.5 I 43.5 

0.85 20.4 

#40 0.43 

0.2s 13.8 

1 1 0.0091 1 ::: 1 Silt or Clay 1 9.96 1 
0.0064 

0.0032 6.6 

0.0013 6.0 

PLASTICITY CHART 

0 10 20 30 40 u, 60 10 80 w 100 110 

LIQUID LIMIT (LL) 

ATTERBERG LIMITS 
PI SpC(aruaull) m. LL PL 20 I 2.70 

1 7.6 I 36 I 16 I 

REVIEW 

Golder Associates Inc. 



uly-05 053-2203-a 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

AfXM JM21, D422, D4318, M519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: CF-06 Depth: - 

Per c m ta g e 

29.17 

22.60 

14.51 

8.82 

8.66 

100 

PLASTICITY CHART 
m 

50 

I 

640 

E 'O 

2 2 0  

p 
u 
5 

10 

0 

IO I 0. I 

Partick size in millimeters 

(mm) %Filer 

0.034 I 

0.01 0.00 I 

0 IO 20 M 40 Y) 60 70 80 90 IUI I10 
LIQUID LIMrT(LL) 

Sin or Clay I I cpuw I Fm I cnrrs 1 m-. ! E, 

COBBLES CRAWL I SAND I FINES 

I 1 
Particle Size Panicle Size 

DESCRIPTION: 

(mm) %Passing Classification 

Yellowish brown (10 YR 518) clayey gravel with 
sand 

12.0" I 304.8 I 100.0 

12.0" I 304.8 I 100.0 Cobbles 

12.0' I 304.8 I 100.0 

6.0' I 154.2 I 94.8 

3.0- I 75.0 I 70.8 

1.5' I 37.5 I 563 

1.0- I 25.0 1 51.9 I CoarscGraVcl 

0.75' I 19.0 I 48.2 

#20 0.85 26.1 

#40 0.43 21.5 McdiumSand 

#60 0.25 18.1 

#IO0 0 I5 1 s-5 

I #200 I 0.075 I 12.9 I Fine Sand 

1-1 Fines 1 I ATTERBERG LIMITS 
12.86 m. LL PL PI S ~ ( ~ ~ I m l  

3.9 I 43 15 I 28 I 2.70 

REVIEW uscs:I Gc I 

Golder Associates Inc. 



ily-05 053-2203-000 
PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 

ASTM D421, D422, M I S ,  D5519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilVRocky Flats Field and Lab 
SAMPLE ID: 1 CF-07 Depth: I 

100 

90 

EO 

yo 70 

p 60 
a 

5 0 -  

i 
n 4O 

g 
30 

20 

IO 

0 -  

- 

- 

- 

- 

- 

- 

- 

- 

1000 100 

1.5" I 37.5 60.2 

1.0" I 25.0 I 54.6 

IO I 0.1 0.01 0.001 

Particle size in millimeters 

Coarse Gravel 20.33 

CU3lSC Fine Coast Mcdium Fim I Sib or Clq 

COBBLES G R A V a  I SAND F W S  

8.0 51 

Parlick S m  Particle Size 

12.0" 304.8 

12.0" 29.55 

12.0" 304.8 

154.2 

17 34 2.70 

DESCRIPTION: 

uses: 

(mm) Y.Fimr 

0.034 9.6 

0.022 8.8 

0.012 8.6 Fines 

0.0089 8.4 Silt or Clay 10.90 

0.0063 8.3 

0.0030 7.1 

0.0013 7.0 

Yellowish brown (10 YR 5/6) poorly graded gravel 
with clay and sand 

GP-GC 1 

PLASTICITY CHART 

i 
i 

o IO 20 30 40 50 60 70 80 9o IM 110 

LIQUID LIMIT(LL) 

TECH1 1R 

Golder Associates Inc. 



,ngust-05 053-2203-0001 

0.375" I 9.5 I 40.7 
#4 I 4.8 [ 32.9 FmeGravd 

PARTICLE SIZE DISTRIBUTION & ATTERBERG LIMITS 
Af lM D421, D422, D4318, D5519 

PROJECT NAME: 

TYPE: Pail 

Kaiser HilURocky Flats Field and Lab 
SAMPLE ID: CF-08 Depth: - 

17.30 

100 

90 

80 

% 70 

p 60 
a 

50 

i 

g 
n 40 

30 

20 

10 

0 

DESCRIPTION: 

uscs 

r 

Strong brown (7.5 YR 5/8) poorly graded gravel 
with clay and sand 

GP-GC [ 

1000 100 10 I 

Particle size in millimeters 

0. I 0.01 0.001 

I Cmrw I Fm I C ~ N  Mrdiiim ! FLY I :;B 0, cuy 
I 

COBBLES CRAW I SAND I FIN€S 

I 

Panicle Size Particle Size 

(mm) 7. Pasing Clasification Pncmlagc 
12.0- I 304.8 I 100.0 

12.0" I 304.8 I 100.0 Cobbles 27.27 
12.0" 304.8 

154.2 

25.0 
0.75" 19.0 50.2 

Fines 4 I 0.0088 1 :. I Silt or Clay I 11.49 
0.0062 
0.0030 7.4 
0.0013 73 

PLASTICITY CHART 

o IO 20 JO 40 so m 70 80 90 100 110 

LIQUID LIMIT(LL) 

ATTERBERG LIMITS 
M. LL PL PI SpClummcd) 

7.6 45 16 29 2.70 I 

REVIEW 

Golder. Associates Inc. 



APPENDIX G 

CONSTRUCTION QUALITY ASSURANCE 
DOCUMENTATION 



APPENDIX G- 1 : DAILY QA REPORTS 



... 
. .  

. _ _  . .  
.. : 

. .  . . . . .  
; .... . . . . . . .  
i ;  J 

1 ............. ._ .... 
. . .  . .  . ..1, ' .  . 

1 . .  

TO: 

QUALITY ASSURANCE OBSERVATION REPORT NO. 2 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superin tenden t: 

n I I TETRATECH RMC 

n AI I I I  

Project No. 19-4886.0@&w Dat&s/ls/fi. 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE . 1 

.f) I. I I  

be-2 Weather Cgnditions: fipnj dw 
Temp. N/h Oat a.m. 
Temp. N\ff O at p.m. 

Observation Period: 1flsa<n( 6 -3py-q 

I. 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
r 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

~~ ~ 

Copies to: John Rahe 

Q 
Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE 0 3SERVATION REPORT NO. 2 

I lit I TETRATECH RMC 

1 

TO: 

9 ad / I  
Project No. 19-4886.0206 Date Oqv* 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 
~ 

Subcon tractor Superin tendent: 

Weather Co ditions: 
Temp. k ? f o a t  a.m. 
Temp. oat 1a-Lf7p.m. 

Observation Period: 8630 /700 

Y 
F:\4886-001\oLF FksOLF Obsenrahn Repondoc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

&yu,. 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: e 
V 

Reviewing Engineer: John Rahe 

Page 2 o i  2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 3 e 

TO: 

n 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I I TETRATECH RMC 

U 

Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

I I Subcontractor: Envirocon 

Subcontractor Superintendent: 

Temp. 

Observation Period: &,wh - $&$Q.., 



DEFI0IENCIES AND NON-CONFORMING MATERIALS OR WORK: 

.Urn& 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 4 
n I I TETRATECH RMC 

Owner: DOE 

TO: Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

I I Subcontractor Superintendent: 

Temp. 

Observation Period: 1/.'30- 5.v- 

F:wB86-OOl\OLF FJes\OLF Obsenration Repatdoc Page 1 of 2 



DEFKIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLmW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

F~66-oOlH)LF Fdes\OLF Observalnn Repatdoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 5 0 
n I I TETRATECH RMC 

TO: 

Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

I Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I Subcontractor:. Envirocon 

Subcontractor Superin tenden 1: 

a 
F:!4886-00110LF Fbs\OLF Ohwva6on Repatdm Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

f ,  

FOLWW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

F:WB86-001#LF Fae2X)l.F Obsefvah Repatdoc Page 2 of 2 



. 
QUALITY ASSURANCE OBSERVATION REPORT NO. 6 

n I lit I TETRATECH RMC 

TO: 

n *  
Project No. 19-4886.00fOf Date S / $ h  / 

Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superin tenden t: 

Weather Conditions: 
Temp. & O at a.m. 
Temp.($/A O at p.m. 
Observation Period: : ,:, wHrk 

F.l4&36-001\0LF FJes\OLFObse~vaDon Repatdoe Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

F:W886J~01x)LF Files\(nF Obsewatbn Repuldoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 7 

n I It I TETRATECH RMC 

U 

TO: 

a d l  I 

Project No. 19-4886.00?dc Date g/!@ h5 
Project: Rocky Flats Original Landfill Cover 

I Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superin tenden t: 

Weather C nditions: 
Temp. 

Observ tion Period: 
1 Temp. $&I :i ;::: 

L.'m - 53'odp.y 

F WI86-001\0LF Fiks!€JLF Obwabon Repaldoc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

& 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 

('ltl 
TO: 

0 

l 

a 
F \4886_001\OLF FilesW Observabon Repatdoc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSj'ECTlONS OF PREVIOUSLY REPORTED DEFICIENCIES: c 

Copies to: John Rahe 

Observer: Josh Valentine 

Reviewing Engineer: John Rahe 

F:W886-OOl\OLF Fks\OLF Obswahn Repatdoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 9 le  

TO: 

n 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I I TETRATECH RMC 

U 

Project No. 19-4886.0 
I 

Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

I I Subcontractor: Envirocon 

Subcontractor Superintendent: 

I Weather CQpditions: I 

I F.\4886-001\0LF fles\OLF Observatron Repadoc Page 1 of 2 



fill. 

DEFICIENCIES ANDNON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP 1NSPJEC;IIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine 

V 
Reviewing Engineer: John Rahe 

F:w886-001\W Faes\OLF Obsenra6on Reporldoc Page 2 of 2 



m 

TO: 

QUALITY ASSURANCE OBSERVATION REPORT NO. lo 

Contractor Superintendent: Michael Keating 

TETRATECH RMC 

Contractor: Kaiser Hill 

Subcontractor: Envirocon 

I Subcontractor Superin tenden t: 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

F:\4B86_00l\OLF Fks\DLF Observation R e p a t d o c  



\ 

Copies to: John Rahe 

0 bserver: Josh Valentin 
/ U @ Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 11 ,e 
n I l l t  I TETRATECH RMC 

U 

TO: 

r A . 1  

Project No. 19-4886.0058f Date && c 

Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I Subcontractor: Envirocon 

Subcontractor Superintendent: 

Weather Conditions: 
Temp. 46 o at 6@0 a.m. 55" f e W3'fi 

e 
FWS-OOl\OLF Fks\OLF Obma6on Repatdoc 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

a&, ?...e M W .  

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Josh Valentine I /Ph*& d'edunrNqw 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 12 e 

TO: 

n 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I I TETRATECH RMC 

1 

I Project No. 19-4886.00 Date 5h?h5 I 
Project: Rocky Flats RCRA Landfill Cover 1 
Owner: DOE 



DEFlClENCES AND NON-CONFORMING MATERIALS OR WORK: 

Ahw 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

0 bsenrer: Josh Valentine 
I 

Reviewing Engineer: John Rahe 

Page 2 of 2 



I 
__ ~~~~~ 

#7-/$% 

QUALITY ASSURANCE OBSERVATION REPORT NO. 15 e 
I I TETRATECH RMC 

1 

TO: 

4 

Project No. 19-4886.00?0f Date f&&J 5 

Project: Rocky Flats RCRA Landfill Cover 

I Owner: DOE 

Contractor: Kaiser Hill 

I 1 Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon I 
S&/E M&v&.y Subcontractor Superintendent: 

Weather Conditions: 



DEFISIENCIEQAND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP,INSPECTlONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/hiwe/& cte 

Copies to: John Rahe 

Observer: Josh Valent inehu&& d 
Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. // e 
Project: Rocky Flats RCRA Landfill Cover 

n I I TETRATECH RMC 

TO: 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: 

Weather Co ditions: 
Temp. Oat b,'W a m  

Page 1 of 2 



I 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Josh Valentine / rh;L d"T 
Reviewing Engineer: John Rahe 

Page 2 of 2 



e 

QUALITY ASSURANCE OBSERVATION REPORT NO. 15- 

n I lit I TETRATECH RMC 

TO: 

9 ’ 1  
Project No. 1 9 4 8 8 6 . 0 0 ~ ~  Date b’ -2 -QT 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

1 Subcontractor Superintendent: S t e  Je ,,,,L Qu 
P a r v  



. .  lo-2-05- 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

A L  

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Page 2 of 2 



a QUALITY ASSURANCE OBSERVATION REPORT NO. 16 

n I 'It I TETRATECH RMC 

U 

TO: 

& _. I 

Project No. 19-4886.0$.% Date b -3 -0s'- 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 
~~ 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent:agw l&Q-pp . 



\ 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Page 2 of 2 
.. 



QUALITY ASSURANCE OBSERVATION REPORT NO, I 7 

n I It I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.00fOO Date 6 - ti -OC 

Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

F.W86-M)l\OLFFlF Observa60nRepandoc Page 1 of 2 



S a w p l e  - 
FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe e 
Page 2 of 2 



-1 

QUALITY ASSURANCE OBSERVATION REPORT NO. I i? 0 
n I I TETRATECH RMC 

U 

7 .ttA5 
Project No. 19-4886.0(u'OO 
Project: Rocky Flats RCRA Landfill Cover 

Date 6 - 6 -'g 

I Owner: DOE 

Contractor: Kaiser Hill 

I Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: 5eve fit Q~~ 
Weather Conditions: 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/ 
Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. I q 0 

TETRATECH RMC El 
U 

Project No. 19-4886.OO;t‘.OO 
Project: Rocky Flats RCRA Landfill Cover 

Date 6 -. 3 - 0 ’5- 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Stede P L Q , ~ ~  Subcontractor Superintendent: 

Weather Conditions: 
Temp. 4% O at 6 a.m. 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

M o w  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

NhU 

Copies to: John Rahe 

0 bserver: 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 2 0  
- 

8 Ch9 

m 
I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.00,fOO Date 6 - 8-0  

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: skeJe Mc Qcrer ./ 

Weather Conditions: I 
Temp. 46 Oat hi00  a.m. 
Temp. 63 Oat 8:30 p.m. , 

Obsenration Period: 5: 00 AM - 4, 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

&ofexfile ;p c4ww&.J s, 6’ of  4m;nroClc sfastail 3 4 7 .  4 
csj&def ;rxe %w !hd LJc- fRe 3:/ Glf ?x.l & d (a+ 

/J’ kffy?.k 6 I 

‘ ( j  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
I 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 2 1 

n I I TETRATECH RMC 

TO: 

.a r w 3  
Project No. 19-4886.00\?.00 Date 6 - - 0 5  
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: S-& vc f ic~  Yer'J 

Weather Conditions: 
Temp. T g  O at 9: a.m. 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

v 
Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 2% e 
n I I TETRATECH RMC 

1 

Tn. 

a CP!3 

Project No. 19-4886.0&00 Date E - f o -G  
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 
~ 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor Envirocon 

Subcontractor Superintendent: 

Weather Conditions: 
Temp. 5ao  at c.?Xl a m 4J Temp. 0 at *p.m. 
Observation Period: J :36 - m 3 6  a- 

N# Q#q . g & f l  d*c fs m;t , 

* 
Page 1 of 2 fM!386-W1\oIF FJes\OLF Observation Repatdoc 



\ 

4 

\ 
\ 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

no? 1 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 .  



e QUALITY ASSURANCE OBSERVATION REPORT NO. 23 

n I l l t  I TETRATECH RMC 

1 

Project No. 19-4886.O&i Date 6// 3/m 
I 

Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Con tractor Superin tenden t: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: 
- 

Weather Conditions: 
Temp. % % " a t  5- a.m. 
Temp. ?$ "at 32.h p.m. 
Observation Period: 5&- 3 ~ F  

3:30- zdk 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

d- 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERWATION REPORT NO. 2f le 

I I TETRATECH RMC 

1 

Tn. 

Project No. 194886.00200~ Date o & / l f / c  
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintend2t: 

Subcontractor: Envirocon 
nz 

.. . . . .. .. 
. - .  , .  . 

.. . . _. . . . . 

. 
. . -1 . . .  . . 
. .. ...______ ~ 

Page 1 of 2 
. 



DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

A d  

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REP0 NO. u 
TETRATECH RMC 

TO: 

Project No. 19-4886.00200 Date 6&775 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: * a e a r  y 
Weather Conditions: 
Temp.fl "at 5 a.m. 
Temp. b3 Oat 745 p.m. 
Observation Period: sh-;;3p- 

aon- aab 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/o/dw 

CoDies to: John Rahe 

1 
Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. ZL e 
TETRATECH RMC [-rtl 

Project No. 19-4886.002.00 Date c//V05 
Project: Rocky Flats RCRA Landfill Cover 

Owner: DOE 

TO: 

Contractor: Kaiser Hill . 

Contractor Superintendent: Michael Keating 

I Subcontractor: Envirocon 

Subcontractor Superintendent: S k d  kQ@+-y 

Weather Conditions: 
Temp. 5% "at 5- a.m. 
Temp. %Oat &-, @ m. 
Observation Period: 5.- - 3fM 

' 3 p m  /:3obL* 
I 

- ... I .  C__.______ 

. , . . . ..... . . . . . . . . . . . 
.. . Page 1 of 2 . .  

.... 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 2'4 e 
I l l t  I TETRATECH RMC 

U 

~~ 

Project No. 19-4886.002.00 
Project: Rocky Flats Original Landfill Cover 

Date 6 -/ 7 

Owner: DOE 

Contractor: Kaiser Hill 

I TO: 1 Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Ryan Woodruff (a.m.) & Patrick Niedermeyer ~P.F.\ 

Page 2 of 2 
‘ .  



QUALITY ASSURANCE OBSERVATION REPORT NO. zti" 

TO: 

TETRATECH RMC 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 
I 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 7 0 " " a t  m. a.& 
Temp. 64 "at 221 f l  d m  
Observation Period: S*- 3 p .  

2?H#% - d._30Ak. 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/id- 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Ryan Woodruff (a.m.) & Patrick Niedermever 6y-$ 

Page 2 of 2 
I .  
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~. . . .. . . .  . . .  . .  

. . .  . , . . ._ . . , , .. .. . 
. .  . .  . .  
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.- . .. 



..D 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOWYUP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Ryan Woodruff (a.m.) & Patrick Niedermeverhh) 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. % e .  

TO: 

n 

Contractor Superintendent: Michael Keating 

I I TETRAPECH RMC 
Project No. 19-4886.002.00 Date 4 'P2/C6- 
Project: Rocky Flats Original Landfill Cover 

I I Owner: DOE 

Contractor: Kaiser Hill 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 70 Oat 7-'00 a.m. 
Temp. O at p.m. 
Observation Period: sa-- 3.fh 

7 p -  /-3o M 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Rvan Woodruff (a.m.) & P er 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 31 

TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date 6 / 2 3 , / s  
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 
Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. O at a.m. 
Temp. 67 O at p.m. 
Observation Period: cz SP- 

xBtL--a;lsa 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS - OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Ryan Woodruff (a.m.) & Patrick Niedermeyer 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 32- 

Project No. 19-4886.002.00 Date '/24/65 
Project: Rocky Flats Original Landfill Cover 

TETRATECH RMC 

TO: 

I I Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 70 "at zm a.m. 
Temp. 57 "at l.08 &. 
Observation Period: S h  - 3p 3-  / . - 3 0 a k  

c 



DEFICIENCIES AND NON-CONFdRMlNG MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

w 

Copies to: John Rahe 

Observer: Rvan Woodruff (a.m.) & Patrick Niedermeyer 6-3 
Reviewing Engineer: John Rahe 

F.24886_002\0lF ObsecVaGon RepYl-Revisebdoc Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 33 e 
TETRATECH RMC 

Project No. 19-4886.002.00 
Project: Rocky Flats Original Landfill Cover 

Date 6-2 7- 6 5  

I I Owner: DOE 

TO: 

i 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 93  "at a& 
Temp. b% "at 100 4.m. 

' Observation Period: 3% - 3p3w 
3.9m-1, 0 

I 



Observer. Ryan Woodruff (a.m.) & 

I 
Reviewing Engineer: John Rahe 



3 3 
PAGE OF CLIENT JOB NO 

e PROJECT / w 5  DATE 6 /;*'DAnCHECuD 
-.-. 'a con.ulnng 

DETAIL f'j COMPUTED BY N4 CHECKED BY 
Iclontlsta and 
englnosr. 



QUALITY ASSURANCE OBSERVATION REPORT NO. '3q 

TO: 

n 

Contractor: Kaiser Hill 

Contractor Supetintendent: Michael Keating 

Subcontractor: Envirocon 

I I TETRATECH RMC 

\ J 

Project No. 19-4886.002.00 Date (",/?8/05 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

0 bserver: Ryan Woodruff (a.m.) & 
/ 

Reviewing Engineer: John Rahe e 
..I 



6-2245- 
CLIENT &,.* tf tTl( JOB NO. PAGE 3 OF 

PROJECT DATE DATE CHECKED 
0 

ConsuIHna 

COMPUTED BY /t//vt'T CHECKED BY 
.clontl& and 
analnoera DETAIL 

/ 



QUALITY ASSURANCE OBSERVATION REPORT NO. 3 c  ~0 

TO: 

[E] 
I 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

TETRATECH RMC 
Project No. 19-4886.002.00 Date - '2% &- 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Subcontractor: Envirocon 

I I Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. ZO Oat a.m. 
Temp.Ad Oat ~7 p.m. 
Observation Period: 3L- - 3 p m  

3om - I tbr id-3  

a 
Y 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

h e 0  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

i s  m 
P d  

I 

Copies to: John Rahe 

/dd&/- d - 7  Observer: Ryan Woodruff (a.m.) & r t+ 

Reviewing Engineer: John Rahe 

Page 2 of 2 . -  



QUALITY ASSURANCE OBSERVATION REPORT NO. 6 

I It I TETRATECH RMC 

\ J 

TO: 

Project No. 194886.002.00 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Date 6-30 &S 

Subcontractor: Envirocon 



- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
EsaM4/ 

Copies to: John Rahe 

ddcG5LL 7 
Observer: Ryan Woodruff (a.m.) & P- r 

Reviewing Engineer: John Rahe 1 

F:w886_WMW ObSenrasMI Repcd-RRlised.da Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 37 

I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 7- / -D5 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor superintendent: Steve McQueary 

Weather Conditions: 
Temp. &7 "at 7 a.m. 
Temp. 6 5  "at 1\73 p.m. 
Observation Period: S a m  

%vw 1 - . 3 0 b  

Page 1 of 2 FW-OO2HXF O b s e r v a 6 0 n R ~ R e & d d o c  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

a i  1 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

& lh  QeSrl-4 bt- &am v a k  dCLY w?3 w mi!-- d 

Copies to: John Rahe 

Observer: . Ryan Woodruff (a.m.) & 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 38 0 
f 3 [RJ TETRATECH RMC 

I Project No. 19-4886.002.00 Date 7-S-E 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

TO: Contractor Superintendent: Michael Keating 

1 Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 60 "at J.*wa.m. 
Temp. *Oat p.m. 
Observation Period: 551- - 3 p ~  

som- /.3ocw 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

e 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
\ 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

- er Rvan Woodruff (am.) & v v  
w 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 39 

TETRATECH RMC rn 
TO: 

Project No. 19-4886.002.00 Date 7- 6 -05 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. .a0 "at a.qg\/ 
Temp.h("at 1'Z~.!j- m. 
Observation Period: 5t9 - 3 p 

?ah- I30  am 

Page 1 of 2 



7-6-6 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) & yer 

Reviewing Engineer: John Rahe 

Page 2 of 2 
. .  



QUALITY ASSURANCE OBSERVATION REPORT NO. 4'0 e 

Weather Conditions: 
Temp. 70 O at 8.'20 a.m. 

-Temp. ?? O at /o W p.m. 
Observation Period: s- - 14" 

3 p M  - /-'rne#%q 

- 

~ TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date 7- 1-0 5 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon I 
Subcontractor Superin tenden t: Steve McQueary 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

f l L L - 7  h 
O0 "7 Observer: Ryan Woodruff (a.m.) & Pakkk iedermeyer 

Reviewing Engineer: John Rahe 

. r  Page 2 of 2 

I 



QUALITY ASSURANCE OBSERVATION REPORT NO. 4/ 

I I TETRATECH RMC 

U 

TO: 

Project No. 19-4886.002.00 Date 7r-r 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcon tractor: Envirocon 1 
I Subcontractor Superintendent: Steve McQueaty 

Weather Conditions: 
Temp. 7 P a t  53 a.m. 
Temp. 34  at 9~ p.m.& 
Observation Period: 5w+'p" 

O b , -  \ \ b w  
t i  - . -  



e 



- 1  

QUALITY ASSURANCE OBSERVATION REPORT NO. 42 0) 

I I TETRATECH RMC 

1 

TO: 

Project No. 194886.002.00 Date 7- //-os 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

~ 1 Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

I Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 70 at r-y a.m. 
Temp. 4-C "at / /10 p .m. 
Observation Period: 5 4 ~  - / :30  pm 

I:m&- Ilo, 

~~ 

Page 1 of 2 





. .  

QUALITY ASSURANCE OBSERVATION REPORT NO. 4. .  e 
n I I TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 
Project: Rocky Flats Original Landfill Cover 

Date 7 c [ Z - 6  

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

I Subcontractor Superin tenden t: Steve McQueary 

Weather Conditions: 
Temp. 10 Oat a.m. 
Temp. @L at /a  OQ p.m. 
Observation Period: 56k- 2 p  

lnt- Na- 



7-1 L - 0 4  

Copies to: John Rahe 

w 
Observer: Ryan Woodruff (a.m.) & P F  

1 Reviewing Engineer: John Rahe 

Page 2 of 2 e .  



QUALITY ASSURANCE OBSERVATION REPORT NO. 47 a 
TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date 7- 13-6 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 
Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. Oat 7 a.m. 
Temp. 9 2  O at lo p.m. 
Observation Period: 1: q v q  

/jn k 

Page 1 of 2 lJ 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Vdm-p, 

Copies to: John Rahe 

Observer. Rvan Woodruff (a.m.) & 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. v .  e 
n I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 7- h-05 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

I Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. BO "at 8/36 a.m. 
Temp. g? oat 4'-& p .m. 
Obsetvation Period: 5+ - /igDP.h 

F W886-00MLF O b w a b o n  RepoltRensed doc Page 1 of 2 



Copies to: John Rahe 

er Observer: Ryan Woodruff (a.m.) &-y 

Reviewing Engineer: John Rahe 

w 

Page 2 of 2 



I I 

QUALITY ASSURANCE OBSERVATION REPORT NO. ’% e 
n I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 7-15- 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

1 I Subcontractor Superintendent: Steve McQueary 

I Weather Conditions: I 



e 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe . A  

Reviewing Engineer: John Rahe 

Page 2 of 2 



TOP POINT 
ON SLOPE 

(N 748.030.676 
E 2,082,550.545 
ELEV. 60 12.78 1 ) 

APPROXI MATE 
GROUND SURFACE 

END POINT 
-1 ABOVE SID 

(N 747.867.4 1 
E 2.082.71 7.900 
ELEV. 598 1.554) 

7.5 

1 1 '  

RIPRAP 

2' DEEP DRAIN ROCK 
8 APPROXIMATELY 
2% GRADE 

EAST SUBSURFACE DRAIN PROFILE 

N 
HORIZ. & VERT. SCALE 

20 0 20 FEET 

DOTES: 
1. DEPTHS TAKEN FROM 

2. ALL DIMENSIONS ARE 

PRE-EXISTING SLOPE SURFACE. 

APPROXIMATE. 

END 



CLIENT JOB NO. PAGE OF 

PROJECT DATE DATE CHECKED 
e 

j consulting 
' .clenllBts and 

i 

enolneem DETAIL COMPUTE0 BY CHECKED BY 

( I 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 47 ' 0  
[R1 TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 7-16m 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 70 O at 3 ; /5a .m.  
Temp. 84 oat %m p.m. 
Observation Period: 6/3(3Awl - gWp9 
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Notes from 6/1/05 Field Visit to Old Landfill 
David L. Buckner, ESCO Associates 

The remediation site at the Old Landfill was visited 6/1/05 to ascertain the nature of salvaged and 
stored topsoil material and its potential use in the reestablishment of a plant growth medium on 
the Old Landfill cover. The East'stockpile consisted of material removed from a strip adjacent to 
Woman Creek. Included were small cobbles ( 4 0 %  volume) in a matrix of dark, organic enriched 
sandy clay loam (USDA texture). This tnaterial would be best used as a subsoil (Le. not placed 
as the top layer). Because of its fine texture, the relatively high soil moisture storage capacity of 
this material could best be used best in a position beneath another material that itself had a 
higher infiltration rate and an ability to accept moisture then retain it briefly as it moved down into 
the sandy clay loam. .. 

The west stockpile consisted of very dark and apparently favorable material that had a loam 
(USDA) texture. This soil will serve very well as a topdressing layer, functioning as the moisture- 
accepting layer. 

Use of matting: The CA350 matting that includes the 3dimensional plastic mesh and will be 
used on the lower slope edges should have a soil cover a few inches thick over it. Mat used 
upslope (I 25 BN) should be placed on the surface. 

A '  



QUALITY ASSURANCE OBSERVATION REPORT NO. Yg 

TO: 

n 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I*-l TETRATECH RMC 
Project No. 194886.002.00 Date 7 - / 9 - 6 5  
Project: Rocky Flats Original Landfill Cover : Owner: DOE 

Subcon tractor: Envirocon 

I I Subcontractor Superintendent: Steve McQueary 

EVXF observa6an ReportRevised.doc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

7x2- C/L& G A % 7 , :  I'e#-hOYld 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Atmy, 

Copies to: John Rahe 

Observer: 
/ 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 47 0 
f \ 

TO: 

Project No. 19-4886.002.00 Date ? - b ! T  
Project: Rocky Flats Original Landfill Cover 

I I Owner: DOE 

I Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Temp. $7 Oat \ 1 a.m 
Temp. 95- Oat S- p.m. 
Observation Period: 6: - 4 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 5 3  e 

~ 

Contractor: Kaiser Hill 

\ c .  .- 

TO: 

Project No. 194886.002.00 Date 7- 21 < 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE I 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp.87 oat 9crm am4J 
Temp. 910 O at yY<r~\gm, 1 Observation Period: 6; mm - 8 ; xph 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodtuff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 51 e 

Subcontractor: Envirocon 

I ‘It I TETRATECH RMC 

1- 

1 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. % Oat ‘7 a.m. 

I Temp. q?3 O at 3 4 5  p.m. 
Observation Period: 0t3Qz 5p 

TO: 

Project No. 19-4886.002.00 Date 7-u-65 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. -6-2 e 
I 'It I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 
Project: Rocky Flats Original Landfill Cover 

Date 7- 5% 

Owner: DOE 1 I Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I I Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary I 
Weather Conditions: 
Temp.7X "a t  1 / a.m. 
Temp. 30 "at 3 p.m. 
Observation Period: 6 . ' 3 0 ~ -  - 5: Wp- 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

A .rl 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/ 

G d e  Ti1-h C f  5 $w c o u w & \ I  l 3 e h  &ers'" 

&&I  8 2  I&& rnfv-l-f, bC\ *Yl 
Copies to: John Rahe 

Observer: Rvan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 53 e 
I TETRATECH RMC 

TO: 

Project No. 194886.002.00 Date 7-26 -0Y 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. G6 "at \ I  a.m. 
Temp. 66 "at 5 p-m. 
Observation Period: 6:mfirn - 5-.'30p 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 



QUALITY ASSURANCE OBSERVATION REPORT NO. 5y a 
1.m I TETRATECH RMC 

TO: 

Project No. 194886.002.00 Date -#27-W- 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. ?B "at 10 a.m. 
Temp. t% "at '3 p.m. 
Observation Period: 6:3oaVr\ - 0:  3 0 p m  



DEF IClENClES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



@J 
QUALITY ASSURANCE OBSERVATION REPORT NO. s5 e 

I I TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 DateDT/Z%/O!5 
Project: Rocky Flats Original Landfill Coter ' 

I 1 Owner: DOE 

Contractor: Kaiser Hill 

I 1 Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
, 

/t/o @e* 4bv- d&%D6~+& t9Wkm-f. 

SPEC- 0 I 1 Cn - 0?72- Im-$ lbkh$if VW&I2J\ 
d- #,- Q L + / ~ C  Q/& v\ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

AhdG 

Copies to: John Rahe 

Reviewing Engineer: John Rahe V 

Page 2 of 2 



a 

& 
QUALITY ASSURANCE OBSERVATION REPORT NO. % % 

n I I TETRATECH RMC 

Tn. 
I u. 

Project No. 19-4886.002.00 Date 7 - 2 9 - a ~  

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating I 
Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: I /  1 
Temp. / # L o a t  f / s  Frn. 
Temp. 9?5Oat S U O  p.m. 
Observation Period: 

EOLF ob& t3eparCRevbed.h Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

7 2 - L E - 2  t & L 4 d  
V;d7hb.\ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



# 
QUALITY ASSURANCE OBSERVATION REPORT NO. 57 

f \ I I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 7- 30-05 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Temp. 
Temp. 9Y3Oat 9 3 0  p.m. 

~ 

Observation Period: 6.' 3 m  + - 5fwyh 



c 

7-3u-05- 

FOLLOW-UP INSPECTlONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

h e .  

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: JohmRahe 



SEP-14-2005 WED 04: 38 PH FAX NO. P. 03 

Rahe, John - MFG, lnc. 

From: 
Sent 
To: ‘tyan.woodruff@ttmc.cm* 
Subject 

Rahe, John - MFG, Inc. 
Wednesday, September 14.2005 593 PM 

FW: QC amities at OLF 

_----  Original Message----- 
From: e a t i n g ,  Michael tmai1to:Michael. KeatingePrfets .go~] 
Sent: Saturday. J U ~ Y  30, 2005 8:44 AM 
To: Sfireng, Carl; Birk, Bob; Moritz. Vera (E-mail) 
Cc: McQueary, seevenr Wiemelt, Karen; Randy.Thompaon@earthtech.com; John.Rahe0mfgenv.com 
Subject: QC activities at OLF 

All, 
Since QC has finished the l a a t  of the soil eampling/testing at the OLF and we will be 
substantially complete with the earthwork on sat, I have put QC/Golder on an “on call” 
basis. The primary activities fer the week of 8/1 will be grading the diversion berms and 
reveg (erosion mat, seeding, discing,  etc). QA will remain on site full time to observe 
all construction activities. 
Contact me if you have any questions. 

Mike mating, P.E. 
RFETS Project Maaager 
Michael.Keating@RiWE3.gov 
Phone: 303.966.4815 
Cell : 303 - 994.0691 

1 

-3eP 3 



P 
QUALITY ASSURANCE OBSERVATION REPORT NO. 5% 

0 

Weather Conditions: 
Temp. C8 "at 7 a.m. 

1 

n 

TO: 

Project No. 19-4886.002.00 Date 8 - 1- 0 5- 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Temp. 7.7 O at Zt'38 p.m. 
Observation Period: 6.Wa4 - 3 : 3c'pm 

Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

P,h*.I,hI uh4 kbh QA,/&C p& CLu2 16 /k- 
/hck OF cl,ce t 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



@J 
QUALITY ASSURANCE OBSERVATION REPORT NO. 5-9 

I 'it I TETRATECH RMC 

U 

TO: 
.... 

'. 

Project No. 19-4886.002.00 Date 8- 2-05- 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary . 

Weather Conditions: 
Temp. 8 7  "at // a.m. 
Temp. 7 c 0  at 6:oo p.m. 
Observation Period: 

I 



FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 h . ,., 



ZJ 
QUALITY ASSURANCE OBSERVATION REPORT NO. d 
n 
[=J TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date 8 3-5 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 7q "at  7 a.m. 
Temp. % s o a t  p.m. 
Observation Period: 6 ; ~ ~  - 5 fi 



DEFICIENUES AND NON-CONFORMING MATERIALS OR WORK: 

c, c9a hnot c k s i \ e  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer:> John Rahe 

Page 2 of 2 



2d 
QUALITY ASSURANCE OBSERVATION REPORT NO. fib/ c 
n I It I TETRATECH RMC 

1 

TO: 

- 
Project No. 19-4886.002.00 Date -?-OS 1 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 
Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 6 6  o at 63'0 a.m. 
Temp. '7s at f o e  ,+m ~ A A  

c Observation Period: 6; S O - - ~ O : I ~ ~ ~  

/ €rXFObserva(in~ReportReviseddoc Page 1 of 2 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

do- 

I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
# 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 



62gd QUALITY ASSURANCE OBSERVATION REPORT NO. @ a 
n I 'It I TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date f'/S/oS 
Project: Rocky Flats Original Landfill Cdver 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 66 "at a.m. 
Temp. /1/A O at p.m. 
Observation Period: 

EQUIPMENT: 

Page 1 of 2 

L - 



'.. 
'.. 
\ '. '. 

\ 

'\. 
\. 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: \ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

O& 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO.&f&N@ 
0 
n I'ct] TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date 8 - 53-05 

Contractor: Kaiser Hill 

I Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueaty 

I Weather Conditions: . 

Temp. 

Observation Period: L:Wac, - 5fh-q 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

B k f k l  Vr;I&hb4 "4 fk- Jd 427 Mb 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

/c;l;k kIld /wkld. &..le &f- Qc d/ 4!9 ;.cL& 6% 
s;k. # ~ J m o r r o w  < . 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

. Page 2 of 2 8 .  



QUALITY ASSURANCE OBSERVATION REPORT NO. H l y g o  

I It I TETRATECH RMC 

TO: 

Project No. 194886.002.00 Date %-%s 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: I 
Temp. 77 Oat 7 a.m. 
Temp. 83 O at 7 p . m .  
Obsetvation Period: e: 30- - 7 p  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Qr_, (A3 @5i Slql dw -UhtkL ; S  dt I/,b/chbm 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (am.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



@& QUALITY ASSURANCE OBSERVATION REPORT NO. & 6 5  

I,= I TETRATECH RMC 

1 
, .  

TO: 

Project No. 19-4886.002.00 Date 8 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Supetintendent: Steve McQueary 

Weather Conditions: I 
Temp. 7 8  O a t  8 a.m. 
Temp. 76 Oat 5 p.m. 
Observation Period: 6.'30 9 - 5th 

I 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Qr, Wk.5 0 h q ; ~ e  oh k DQJ- &be busis 
I 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

None &Y Q f, W h h Q  D p  SI%CC. 

Copies to: John Rahe 

Observer: Rvan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 

e 



A b  QUALITY ASSURANCE OBSERVATION REPORT NO. @ Q 
8 

TETRATECH RMC 

TO: 

Project No. 194886.002.00 Date 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 
1 .  

N-. 

Temp. ?4 oat 750 p.m. 
Observation Period: 66’ ’ 6330 4 b  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: . I 
9 d d -  7h.e - b4sl 9 -  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
a A/&& aka&$- 19. 0- P & d  f tWhY * 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 67 e Is], TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 
Project: Rocky Flats Original Landfill Coder ' 
Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
 at a.m. 2 "at 7;ggp.m. 

Temp. 
Temp. 
Observation Period: 



-1 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Now-  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Qc Lh.8 BN;7e, 

- 

I 
Copies to: John Rahe 

Reviewing Engineer: John Rahe 



. , 

..._..-...___- 

e 

3 4 3  



QUALITY ASSURANCE OBSERVATION REPORT NO. 6g 
0 
n 1-J TETRATECH RMC 

TO: 

Project No. 194886.002.00 Dateog//S/bS 
Project: Rocky Flats Original Landfill Cove; 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueaty 

Weather Conditions: 
Temp. & g o a t  690 a.m. . . I  
Temp. O at p.m. 
Observation Period: G-3 d - - d% 

EQUIPMENT: 

e 
Page 1 of 2 



\ 
DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

"7 Observer: 

Reviewing Engineer: John Rahe 

Page 2 of 2 

01 



QUALITY ASSURANCE OBSERVATION REPORT N0.6 9 

n 1-1 TETUTECH RMC 
Project No. 194886.002.00 Date 8 - / 5 4  
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

TO: 

I Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

I Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Observation Period: 6;  wur.\ - 7 p r  

Page 1 of 2 



1 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 70 

TETRATECHRMC 
Project No. 19-4886.002.00 Date 8 ~ 6 - 0 ~  
Project: Rocky Flats Original Landfill Cover 

- 

TO: 

Owner: DOE 

Subcontractor Superintendent: Steve McQueary 

I Weather Conditions: 1 
Temp. 7 0  "at 1 a.m. 
Temp. 7z0 at 5 p.m. 
Observation Period: 6!30~+, -  5pm 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Rvan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 7/ m 
I TETRATECW RMC 

TO: 

Project No. 194886.002.00 Date 8 -1 u* 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 7 6  Oat 10 a.m. 
Temp. 70 "at 5 p.m. 
Observation Period: 6:30 w,, - qpn? 



r .. 

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

0 bserver: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



' QUALITY ASSURANCE OBSERVATION REPORT NO. 7 2- 
0 

[q TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date % -1 6 - 0 3  
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon I 
Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. %["Oat / / a.m 

Observation Period: ~ : 3 ~ ~ ~  - S p h  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 ’ : 1 



QUALITY ASSURANCE OBSERVATION REPORT NO. 73 

TETRATECH RMC 

TO: 

Project No. 194886.002.00 Date 8/dK 
Project: Rocky Flats Original Landfill Coier * 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueaty 

Temp. 8?5/ O at r;/:44 p.m. 
Observation Period:- 

d-'30ark- s p m  
I 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

*V% 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 7q 

Project No. 194886.002.00 Date g - z z - 6  
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

[C] TETRATECH RMC 

TO: Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 6 3  "at a.m. 
Temp. $ o o a t  5 p.m. 
Observation Period: 6 .J 306- - 5 p  



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

0 bserve r: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 75  

1 

TO: 

Project No. 19-4886.002.00 Date @-23*S 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. db "at ' 7 a.m. 
Temp. g<-"at p.m. 
Observation Period: ~ C L  clc - 5p-1 

Page 1 of 2 



DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing . .  Engineer: John Rahe 

Page 2 of 2 



0 
QUALITY ASSURANCE OBSERVATION REPORT NO. /'& 

n 

TO: 

Project No. 194886.002.00 
Project: Rocky Flats Original Landfill Cover 

Date 8- 2+05- 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueaty 

Weather Conditions: I 
Temp. & s o a t  8 a.m. 
Temp. Eo at $':Us p.m. 
Observation Period: 6: 30 LCY - S##h 

Page 1 of 2 



/ 

D~FICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOWdJP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

v 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe e 



QUALITY ASSURANCE OBSERVATION REPORT ~0.77 
0 
n 

\ -  J 

TO: 

Project No. 19-4886.002.00 Date %-- %TU55 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 7' 0 at 8' a.m. 

~ -~ 

Temp. 6 s o a t  5 p.m. 
Observation Period: 6 3 0 -  - G'6':50 /'" 

m 

I 

I 

l e 
' I a!!% 

I J 
Page 1 of 2 J 
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8-25-0s 

DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

~ ~ ~~ ~- ~~~ 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 78 e 
n I TETRATECH RMC 

TO: 

Project No. 194886.002.00 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Date Fh6 /OS 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 70 Oat 6' a.m. 
Temp. 87 O a t  9-50 p.m. 
Observation Period: a&..., 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 .. 



L / I J 



. .  

DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 
r / A  

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

AI& - 6kra.C- wid .. &P,, k L3LR d p d  d 
k bwMt + l L W  m 4 .  

Copies to: John Rahe 
I 

Reviewing . .  Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. %O 
0 1-1 TETRATECH RMC 

TO: 

Project No. 19-4886.002.00 Date %-zq*5 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent Steve McQueary 

Weather Conditions: 
Temp. %o "at 10 a.m. 
Temp. ? L o a t  6 p.m. 
Observation Period: 6 : 3 0 ~  - 7 : ~ ~ ~  

I 



DEFICIENCIES AND NON-CONFORMING MATERlALS OR WORK: 

d- 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 

, 



a 
1 QUALITY ASSURANCE OBSERVATION REPORT NO. ‘??I 

J TETRATECH RMC 

TO: 

Project No. 194886.002.00 Date 8 / 3%5 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

P h  * 
p.m. 

Weather Conditions: 

Temp. 7 4  Oat 7- T e m p . 9 g  Oat 12 -pW 

Observation Period: &,’) 3 0 ~  m - P 7:o”’ptv) 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 
- ?  

I 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. k?. 
e 
n 

TO: 

' Project No. 19-4886.002.00 Date a8/3c/os / I  

Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

T e m p . m a t  7-94 ?m. 
Temp. 7s-f O at z:zq - p.m. 
Observation Period: 6 3 ~ ~ ~  6 . 

Weather, Conditions: A nl/d 6 m .  - 

I 



DEFlClENClES AND NON-CONFORMING MATERIALS OR WORK: 

, 
Lf- k olb,h br *9 &ckeess , ,5b ‘IC ho-ehkfm.u C C  

FOLLOW-UP INSPECTlONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

a.m. 
,Q& 

Observer: 
v 

U Reviewing . .  Engineer: John Rahe 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 83 

TETRATECH RMC 

1 

TO: 

Project No. 19-4886.002.00 Date 7-/-oSr 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 1 
Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

1 Weather Conditions: 1 
Temp. cbyz. Oat ?J30 a.m. 
Temp. x'f Oat 6 p.m. .sa'w 
Observation Period: 6 : 3 D ~ b - ,  -'e 7:ODpM 

I 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. - 8.1 
0 
n 

TO: 

Project No. 19-4886.002.00 Date 9-2  - 0 5  

Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirmn 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions! 
Temp. 83 "at a.m. 
Temp. %O "at G p.m. 
Observation Period: 6 :3 a~r? - 

I I 

Page 1 of 2 
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DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Nohe. 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 
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QUAUTY ASSURANCE OBSERVATION REPORT NO. g 5  
0 L 

U 

TO: 

Project No. 194886.002.00 Date ?4b& 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. 6 0 0  at 8 ‘ a.m. 
Temp. ? P a t  2t.X) p.m. 
3bservation Period: &.3D ccm - 3 #,,, 

I I 



\ 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: Ryan Woodruff (a.m.) 

Reviewing Engineer: John Rahe 

Page 2 of 2 



QUALITY ASSURANCE OBSERVATION REPORT NO. 86 

Project No. 19-4886.002.00 Date 7/7/05 
Project: Rocky Flats Original Landfill Cover 

Owner: DOE 

Contractor: Kaiser Hill 

TETRATECH RMC (Rl 
TO: Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueaty 

Weather Conditions: 
Temp. -at - a.m. 
Temp. 90 "at p.m. 
Observation Period: 12 ! 3 0 p  - 5,- 



DEFICIENCIES AND NONCONFORMING MATERIALS OR WORK: 

FOLLOW-UP INSPECTIONS OF PREVIOUSLY REPORTED DEFICIENCIES: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer: John Rahe 

Rvan Woodruff (am.) & Patrick Niedermever 

Page 2 of 2 
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QUALITY ASSURANCE OBSERVATION REPORT NO. 

~ 

a 
TETRATECH RMC [R1 

U 

TO: 

Project No. 19-4886.002.00 Date q/ B / O S  
Project: Rocky Flats Original Landfill Cov'er 

Owner: DOE 

Contractor: Kaiser Hill 

Contractor Superintendent: Michael Keating 

Subcontractor: Envirocon 

Subcontractor Superintendent: Steve McQueary 

Weather Conditions: 
Temp. "at I 
Temp. ' "at p.m. 
Observation Period: 6.. 3 - ( 1  lS 



DEFICIENCIES AND NON-CONFORMING MATERIALS OR WORK: 

Copies to: John Rahe 

Observer: 

Reviewing Engineer. John Rahe 

Page 2 of 2 



APPENDIX G-2: WEEKLY QA REPORTS 



WEEKLY FIELD MONITORING SUMMARY NUMBER 1 
May 13, THROUGH May 24,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill cap from May 
13 through May 24, 2005. This weekly report summarizes the construction activities, 
CQA and Construction Quality Control (CQC) testing, and surveying activities for the 
Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying h c .  of Bouider, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 8256 pad-foot compactor 
(2) Cat 815G pad-foot compactor 

(1) Cat 9666 fi-ont-end loader 
(1) Cat 140H Graders 

(1) Cat D9R dozer 
(1) Cat DlORdozer 

(2) Water truck 
(2) Cat 345B Backhoe 
(1) Deere 450 Backhoe . 

(1) Fuel truck 
(1) Hitachi Ex225 Backhoe 

(1) Cat D6R LGP dozer 

(4) Volvo A40D Dump Truck 

1 



Envirocon spent the first few days clearing and grubbing the area for the footprint of the 
buttress fill as well as on the north east comer if the project, and everything south of the 
center access road: After clear and grub all of the very soft wet material was removed 
down to competent material per QA, QC and Jack Woo of CH2M Hill and hauled to the 
north east comer of the site to be used as regrade fill at a later date. The wet areas were 
filled with 1.5” rock to help stabilize k y  remaining soft spots. The remaining area was 
filled to grade (to the bottom of the drainage rock layer) using Stream alluvium including 
a thin layer on all of the 1.5” rock to add stability in preparation for geogrid installation. 

The South Interceptor Ditch (SID) was cleaned of any soft wet material and is being 
backfilled from east to west with Rocky Flats alluvium. Rocky Flats alluvium is also 
being placed in fill areas in the north east comer of the site outside the limit of waste. All 
of the Rocky Flats alluvium is being placed at existing moisture and compacted with a 
minimum of four passes with either the 8256 or the 8 15G compactor. 

The test pad using Pioneer pit fine was constructed and tested this week. The pad was 
constructed in two one foot lifts compacted with 2 and 3 passes using a 8256 then 
another section of the pad with 2 passes using a 81 5G compactor. The area was tested for 
moisture and density with a nuclear density gauge the lowest density was 96% and the 
highest was 98% of maximum dry density. All tests were within 2% of optimum moisture 
content. 

Noncon formances 

None 

Record Surveys 

Buttress fill footprint (base of excavation) in process. 

QC and QA Testing 

Grain size analyses were preformed on pit fines materials from Centennial Pit, Pioneer 
and Lafarge soils. Some characterization samples were slightly out of specification for 
buttress fill soils. Further strength testing will be required. 

Meetings 

The weekly site meeting was held on site on Monday May 16, 2005 and the QC/QA 
meeting was held immediately after. EPA, CDPHE, K-H and CQAE were on site for the 
weekly and QC/QA meetings, as well as a tour afterward. 

2 



... : .  ,. : . 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period single shift to 5-20-05 and double shift 5123-05 to 
5-24-05. 

/Tetra Tech 

++/or 
date 

JLffQ 
JoM Rahe, P.E., CQAE 
TetMTech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 

3 



?'  

WEEKLY FIELD MONITORING SUMMARY NUMBER 2 
May 25, THROUGH May 31,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill 
closure from May 25 through May 3 I ,  2005. This weekly report summarizes the 
construction activities, CQA and Construction Quality Control (CQC) testing, and 
surveying activities for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying lnc. of Boulder, Colorado is the subcontractor's surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 8256 pad-foot compactor 

0 (2) Cat 8 1 5G pad-foot compactor 
(2) Cat 140H Graders 

0 (2) Cat 9666 front-end loader 
0 (1) Cat D9R dozer 

(1) Cat DlOR dozer 

(2) Water truck 
(2) Cat 345B Backhoe 
(1 ) Fuel truck 

0 (1) Hitachi Ex225 Backhoe 

(1) Cat D6R LGP dozer 

1 



Envirocon finished sub grade preparation on the base of the buttress fill for the geogrid. 
The base was scarified and all large rocks were removed, and any deep ruts from 
scarification were filled. The geogrid was placed from the west end of the buttress base 
east approximately 450’. The geogrid was placed with a minimum 2’ overlap on all 
edges and tied at the comers and edges as needed to keep it from rolling when gravel is 
placed. The 1.5” gravel was placed on the geogrid in a 1 ’ minimum lift from the west to 
approximately 400’ east. The rock is being compacted using the vibrating smooth drum 
compactor after rough grading. 

The South Interceptor Ditch (SID) was cleaned of any soft wet material and is being 
backfilled from east to west with Rocky Flats alluvium. Rocky Flats alluvium is also 
being placed in fill areas in the north east comer of the site outside the limit of waste. All 
of the Rocky Flats alluvium is being placed at existing moisture and compacted with a 
minimum of four passes with either the 8256 or the 8 15G compactor. Regrade is also 
being done in the central and west section of the exclusion zone. The material that is cut 
is being placed as fill and compacted with a minimum of 4 passes with the 825 or 8 15 
compactors. 

Noncon formances 

None 

Record Surveys 

Buttress fill footprint (base of excavation). 

QC and QA Testing 

A sample of the 1.5” drainage rock was taken for a sieve analysis by QC. 

Meetings 

The weekly regulator meeting was held on site on Wednesday May 25, 2005. EPA, 
CDPHE, K-H and CQAE were on site for the weekly meeting, as well as a tour 
afterward . 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 5-25-05 to 5-3 1-05 with Saturday 5-28-05 
through Monday 5-30-05 off. 

2 
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' D6te 
/Tetra Tech 

r & f l u  5/3 f [PS-  

J@hrySr . Rahe, P.E., CQAE ' Date' 
T K a  Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 3 
JUNE 1,2005 THROUGH JUNE 7,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN. COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
June 1 through June 7,2005. This weekly report summarizes the construction activities, 
CQA and Construction Quality Control (CQC) testing, and surveying activities for the 
Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor's surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 8256 pad-foot compactor 
(2) Cat 81 5F pad-foot compactor 

(2) Cat 9666 front-end loader 

0 

0 

0 (2) Cat 140H Graders 
0 

0 (1) Cat D9R dozer 
0 (1) Cat DZOR dozer 
0 (1) Cat D8R dozer 
0 

0 (1) Cat D5M dozer 
Q (2) Watertruck 
e (2) Cat 345B Backhoe 
0 (1) Fuel truck 

(1) Cat D6R LGP dozer 

1 
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0 (1) Hitachi Ex225 Backhoe 
0 (1) Smooth Vibratory Drum Compactor 

Envirocon continued placing geogrid for the base of the drain rock and the buttress fill. 
The geogrid was placed from the east end of the buttress base west to approximately 450’ 
east of the buttress base west boundary. The geogrid was placed with a minimum 2’ 
overlap on all edges and tied at the comers and edges as needed to keep it from rolling 
when gravel is placed. Additional procedures used to keep the geogrid in place include 
placing new drain rock only on existing drain rock (rather than directly on the geogrid) 
and spreading the drain rock onto the geogrid from the existing drain rock. The 1.5’’ 
drain rock was placed on the geogrid in a 1 ’ minimum lift from the east, approximately 
400’ east of the construction limit to the west with several hundred feet remaining to be 
completed. The rock is being moved with the D5M dozer and compacted using the 
vibrating smooth drum compactor after rough grading. 

Visual inspection of the drain rock indicates that excessive fines appear to be present 
above the 5% specification in areas. This is likely due to fine materials adhering to the 
larger gravel particles after the recent rains. The worst areas were marked for removal of 
the drain rock material. 

Regarding the Xcel gas line, exploratory test pits were performed south of the upper gas 
line (outside the right of way) and no waste was encountered. Therefore it was decided to 
ieave the gas h e  in piace and cover soil will be ended south of the line. 

Rocky Flats alluvium is being placed in fil l  areas in the west central area of the site 
outside the limit of waste. All of the Rocky Flats alluvium is being placed at existing 
moisture and compacted with a minimum of four passes with either the 8256 or the 8 15F 
compactor. Regrade is being done in the central and west section of the exclusion zone. 
The material that is cut is being placed as fill and compacted with a minimum of 4 passes 
with the 825 or 815 compactors. 

Weather including rain and lightning caused minor delays during this week’s . 

construction. Lightning delays amounted to roughly 2 hours on June I ,  ‘/z hour on June 2, 
and 7 hours on June 3. 

Noncon formunces 

Potential non-conforming drain rock. 

Record Surveys 

Continuous surveying of the buttress area to determine drain rock thicknesses and 
continuous surveying of the rest of the landfill area to confirm grade. 
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QC and QA Testing 

A sample of the 1.5” drainage rock was taken for a sieve analysis by QC and results are 
pending. 

Meetings 

The weekly regulator meeting was held on site on Wednesday June 1, 2005. K-H, 
CQAE, and several members of Tetra Tech were on site for the weekly meeting, as well 
as a tour afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 6- 1-05 to 6-7-05 with additional hours on 
Saturday 6-4-05 (due to the Memorial Day holiday). No work was performed on Sunday 
6-5-05. 

ifetra Tech 

4917 / o r  
J o ~ H .  Rahe, P.E., CQAE date’ 
Te?ra Tech 

Distribution: CQAE (John Rahe) 
Rh4 (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 4 
JUNE 8,2005 THROUGH JUNE 14,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN. COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure fiom 
June 8 through June 14,2005. This weekly report summarizes the construction activities, 
CQA and Construction Quality Control (CQC) testing, and surveying activities for the 
Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
0 (2) Cat 8256 pad-foot compactor 
0 (2) Cat 8 15F pad-foot compactor 
0 (2) Cat 140H Graders 
0 (2) Cat 9666 front-end loader 

( I  ) Cat D9R dozer 
(1) Cat DlOR dozer 
(1 ) Cat D8R dozer 
( I )  Cat D6R LGP dozer 

0 (1) Cat D5M dozer 
e (2) Water truck 
e (2) Cat 345B Backhoe 

(1) Fuel truck 
0 (1) Hitachi Ex225 Backhoe 

(1) Smooth Vibratory Drum Compactor 

1 



Envirocon continued placing 1 %** drain rock on the eastern portion of the buttress 
footprint and along the northern edge of the key way. The drain rock was placed to 
anchor the geotextile along the western %*s of the keyway to meet the project 
specifications. One row of the geotextile was extended to the north of the keyway with 
an approximate 2’ overlap. The areas of the drain rock that appeared to contain the most 
fines were excavated and removed from the buttress footprint. All of the fines have not 
been removed from the drain rock, therefore the Q N Q C  samples that have been taken for 
the drain rock should be representative of the material in place. 

Approximately, 1,000 cubic yards of buttress fill was placed along the western portion of 
the keyway and adjacent to the key way. Two nuclear compactiodmoisture tests were 
performed on the buttress fill by QC. Both tests met the specifications for compaction 
and moisture. The fill appeared to be firm and stable with adequate moisture. Side 
dumps and Volvos dump truck continued to haul in the buttress material from Centennial 
Pit. 

Belly/Side dumps continued to haul regrade material to the top portion of the excavation 
along the northern edge of the site while the D-9 & D-IO Dozers spread the material in a 
maximum of one foot l i b .  The two 825 Sheepsfoot compactor then compacted the 
material in a minimum of four passes. The cut portion of the regrading process is now 
complete and the contractor will continue to place and compact regrade material. Once a 
one foot cover has been placed in all cut areas, then the PPE will be downgraded to Level 
D. 

- Due to the excessive rains and wind approximately two shifts were lost this week. The 
night crew worked half a day on Thursday while the day crew worked half a day on 
Friday. The night crew did not work on Friday. 

The seep area in the southeastern portion of the site below the buttress toe was excavated 
and replaced with drain rock. Then the geogrid was placed over the drain rock with a 2 
foot overlap. 

The contractor removed and plugged approximately 450 LF of abandoned natural gas line 
as well. 

Nonconformances 

Potential non-conforming drain rock. 

Record Surveys 

Continuous surveying of the buttress area to determine drain rock thicknesses and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test locations. 
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QC and QA Testing a - 
QA Testing: 

0 

0 

0 

All of the QA material tests are still pending 

Two geotextile fabric samples were collected by QA from roll 2.41487 and 
NG0986659. 
A regrade fill sample was collected QA-RF- 1 
Drain Rock sample was collected QA-DR- I 
Two additional geotextile fabric samples were collected 

QC Testing: 
0 (2) Pit fine samples were collected for the regrade fill fiom the Pioneer Pit 

( 1 )  Rocky Flats Alluvium (RFA) sample was collected for regrade fill from the 
Centennial Pit 
( 1 )  Buttress Fill material was collected that was imported fiom the Centennial Pit 

Meetings 

The weekly regulator meeting was held on site on Wednesday June 8, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 6-8-05 to 6- 14-05. 

q / ! 0 5  
R y d W o o d r u f H I T ,  SQAM Date 
Tetra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 5 
JUNE 15,2005 THROUGH JUNE 21,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
June 15 through June 21,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc, The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
0 (2) Cat 8256 pad-foot compactor 
0 (2) Cat 8 15F pad-foot compactor 
0 (2) Cat 140H Graders 
0 (2) Cat 9666 fi-ont-end loader 
0 ( I  ) Cat D9R dozer 
0 (1) Cat DlOR dozer 
0 ( 1 )  Cat D8R dozer 

0 (2) Water truck 
0 (2) Cat 3458 Backhoe 

( 1 )  Fuel truck 
0 (1) Hitachi Ex225 Backhoe 

0 310GBackhoe 

(1) Cat D6R LGP dozer 

( 1 )  Smooth Vibratory Drum Compactor 

0 
1 



Envirocon completed placing the drain rock on the eastern portion of the site. The test 
results for the drain rock were received, submitted and approved by Earthtech. The 
design permeability, k was 0.13 c d s ,  while the samples collected from the in place 
material had laboratory permeability of 5.13 c d s  and 8.3 c d s .  Earthtech approved the 
in place material because the lab permeabilities were greater than an order of magnitude 
over the assumed permeability used for design 

Envirocon continued to place the buttress fill along the bottom footprint and along the 
slope in the western portion of the buttress. Geotextile was placed prior to the buttress 
fill with a minimum overlap of 2’. Eight rolls of Geotextile were identified to not be on 
the list of approved geotextiles. Three of the rolls were placed, in partial sections, along 
the slope of the buttress. QA has collected a sample of the geotextile and will review the 
certification data provided by the manufacturer. The puncture resistance and 
permeability of the previously sampled geotextile was determined to meet the project 
specifications, while the mass per unit area was slightly under the specified 8 ounces. 
Although the geotextile did not meet the specifications for unit weight it did pass the 
more critical properties of puncture resistance and permeability which will make the 
material adequate to meet the design intent. Approximately (45) nuclear density/ 
moisture tests and (4) sand cones were performed on the buttress fill. All the tests have 
passed with the exception of four which failed due to low moisture and/or low 
compaction. Only one of the four tests failed due to low density; however all of the 
locations were immediately reworked, retested and found to be in compliance with the 
project specifications. Earthtech has approved the use of the LaFarge Pit fines in the 
buttress as well. 

Belly/Side dumps continued to haul regrade material to the top portion of the excavation 
along the northern edge of the site and along the middle access road while a D-9 Dozer 
and 140H Blade spread the material in a maximum of one foot lifts. One 825 sheepsfoot 
compactor and two 8 15 sheepsfoot compactors compacted the material in a minimum of 
four passes. The regrade material has been placed to +/- subgrade 2. Envirocon has 
started the cover soil placement along the western portion of the limit of waste. 

Survey provided additional control points along the north end of the buttress for the 
contractor in order to build the buttress to the design height. The as-builts of the drain 
rock were also provided and appeared to meet the project specifications. The drain rock 
had a minimum thickness of 0.8 feet with an average thickness of 1.4 feet. As-builts on 
the drain rock are still outstanding in the most eastern portion of the site. 

The seep area in the eastern portion of the re ade material is expected to be caused by a 
leak in the fire water service and is anticipatqto dry up once the system is turned off 
within the next week. 

9- 

Noncon formances 

None 

2 
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Record Surveys 

Continuous surveying of the buttress area to determine drain rock thicknesses and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test locations. 

0 

QCand QA Testing 

QA Testing: 
One geotextile fabric sample was collected by QA from roll 1.76780 
A regrade fill sample was collected QA-RF-02 of the RFA 
A buttress fill sample was collected QA-BF-02 of the LaFarge Pit Fines 
(3) Nuclear density/moisture tests were performed on the buttress 

QA Test Results: 
The approved geotextile is in compliance with the project specifications 
Density tests indicate that the buttress fill is in compliance with the project 
specifications 

QC Testing: 
(1) Pit fine sample was collected for the regrade fill from the Pioneer Pit 
( 1 )  Rocky Flats Alluvium (RFA) sample was collected for regrade fil l  from the 
Centennial Pit 
(2) Buttress Fill material was collected that were imported from the Centennial Pit 
(1) Buttress Fill material was collected that were imported from Eafarge 
(45) Nuclear density/moisture tests were performed on the buttress 
Triaxial testing on the Pioneer Pit Fines was initiated 

QC Test results: 
Density tests indicate that the buttress fill is in compliance with the project 
specifications 
Lafarge Pit fines were approved fiom the strength testing results 
The in-place drain rock was approved from the permeability testing results 

Meetings 

The weekly regulator meeting was held on site on Wednesday June 15, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 
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CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 6- 1 5-05 to 6-2 1-05. 

U/%S 
Ryan Wbodruff, EITBQAM Date 
Tetra Tech 

6h5b4 
John H w h e ,  P.E., CQAE ‘Date 
Tetra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 6 
JUNE 22,2005 THROUGH JUNE 28,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN. COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
June 22 through June 28,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 
Equipment 

Envirocon had the following equipment on site: 
(2) Cat 8256 pad-foot compactor 
(2) Cat 8 15F pad-foot compactor 

(2) Cat 9666 front-end loader 

0 

0 

0 (2) Cat 140H Graders 
0 

(1) Cat D9R dozer 
(1) Cat DlOR dozer 
(1) Cat D8R dozer 

0 

(1) Cat D5R dozer 
(2) Water truck 
(2) Cat 345B Backhoe 

0 (1) Fuel truck 
0 

3 10 G Backhoe 
0 

(1) Cat D6R LGP dozer 

( I )  Smooth Vibratory Drum Compactor 

(1) John Deer Tractor with Disc 



Envirocon continued to place the buttress fill along the bottom and along the slope of the 
buttress. They completed the geotextile throughout the buttress and have placed a thin 
lift on top the geotextile to prevent weathering and UV degradation. 

The manufacturer’s quality control information for the additional rolls used to complete 
the geotextile within the buttress was submitted. The performance testing for puncture, 
water flow and permittivity were adequate, however the average unit weight of the fabric 
was under the specified 8 ounces/sy. The previous samples collected had similar results 
as reported last week. Therefore, the contractor is preparing an ECR or a RFI to 
determine if the in-place geotextile is acceptable since the performance tests indicate that 
the geotextile will meet the design intent. 

QC and QA continued to test the buttress fill throughout the week. At times the fill was 
too wet and did not meet the project specifications, such locations were reworked and 
retested and approved by Q N Q C  prior to any additional fill placement. Holes in the 
geotextile were created in four different areas by construction equipment. Those areas 
were excavated and patched with a minimum of 2 feet of overlap. 

The contractor continued to place cover soil with two to four scrapers per shift following 
a subgrade inspection of the regrade fill performed by QA. The cover consisted of Rocky 
Flats Alluvium (RFA) and a thin lift of the stockpiled organic topsoil between subgrade 2 
and the RFA. This material was determined, by EPA’s revegetation specialist, to be 
mixed within the entire 2 feet of RFA cover soils. Prior to fill placement the contractor 
sprayed water on the slope and made a m i n i x u ~  d o n e  mote pass with the sheepsfoot in 
order to develop a better bond between the cover soil and the subgrade. Survey and the 
design engineers have provided the contractor with additional control points along the 
regrade fill to capture grade breaks along the slope which provides sufficient drainage to 
the slope. 

The contractor partially excavated the western diversion channel this week. The entire 
channel was not excavated due to the access road. 

Noncon formances 

Potential geotext ile 

Record Surveys 

Continuous surveying of the buttress area to determine drain rock thicknesses and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test locations. 

QC and QA Testing 

QA Testing: 
0 A total of (6) nuclear density/moisture tests have been performed to date, all of 

which have passed 
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0 

0 

Additional iaboratory tests were performed for drainage gravel, buttress fill and 
RFA. 
Additional geotextile QA laboratory tests were performed. 

QC Testing: 
0 

0 

A total of ( I  14) nuclear density/moisture tests have been performed to date. 
A total of (6) sandcones have been performed to date. 
(2) Buttress Fill material samples were collected this week 

Meetings 

The weekly regulator meeting was held on site on Wednesday June 22, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 6-22-05 to 6-28-05. 

Tetra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 7 
JUNE 29,2005 THROUGH JULY 5,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure fi-om 
June 29 through July 5,2005. This weekly report summarizes the construction activities, 
CQA and Construction Quality Control (CQC) testing, and surveying activities for the 
Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 
Equipment 

Envirocon had the following equipment on site: 
(2) Cat 8256 pad-foot compactor 
( 1 )  Cat 8 15F pad-foot compactor 
(2) Cat 140H Graders 
(2) Cat 9666 front-end loader 
( 1 ) Cat D9R dozer 
( 1 )  Cat DlOR dozer 
(1) Cat D8R dozer 

(1) Cat D5R dozer 
(2) Water truck 
(2) Cat 345B Backhoe 
( 1 )  Fuel truck 

3 10 G Backhoe 

( 1 )  Cat D6R LGP dozer 

(1) Smooth Vibratory Drum Compactor 

( 1 )  John Deer Tractor with Disc 

1 



Envirocon continued to place the buttress fill along the bottom of the buttress. The 
contractor continued to import the material wet of optimum. A disc was used to process 
the material once placed, and then compacted with the sheepsfoot compactor. All of the 
fill was tested and has passed, backfill which did not pass initially was reworked and 
retested. 

The western top of the buttress was determined to be approximately 8 feet higher than 
design due to an error in the original topographic map. The contractor has received 
approval from Earthtech to strip the geotextile and drainrock down the slope 
approximately 15 feet while maintaining the geotextile cover over the drain rock. The 
removed geotextile was removed while the drainrock was spread throughout the regrade 
fill. The contractor will then replace the excavated material with buttress f i l l  to allow a 
minimum of 2 feet of buttress fill material over the drain rock. This proposed solution 
will be similar to drawing 5 1788-01 1 of the Project Drawings. 

The contractor completed the 3: 1 cut of the buttress toe slope. Scrapers continued to haul 
RFA cover soils and fabric and debris were picked out of the cover material. 

QC and QA continued to test the buttress fill throughout the week. At times the fill was 
too wet and did not meet the project specifications, such locations were reworked and 
retested and approved by Q N Q C  prior to any additional fill placement. QC continued to 
sample buttress fill and cover soils. 

The seep east of the OLF closure is still present as is a srr.a!! pzlnbd wet area on the 
cover soii on the eastern portion of the regrade area. No additional work has been 
performed on the western diversion channel. 

Nonconformances 

Potential geotextile which will be addressed by ECR-009. 

Record Surveys 

Continuous surveying of the buttress area to determine drain rock thicknesses and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test locations. 

QCand QA Testing 

QA Testing: 
0 A total of (1 0) nuclear density/moisture tests have been performed to date, all of 

which have passed 

QC Testing: 
A total of approximately (200) nuclear density/moisture tests have been 
performed to date. 
A total of (1 0) sandcones have been performed to date. 
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0 

0 

(1) Buttress Fill material samples were collected this week 
(2) Cover Fill samples were collected 

Meetings 

The weekly regulator meeting was held on site on Wednesday June 29, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 6-29-05 to 7-05-05, with the exception of 
Monday July 4'h. 

7/d&- 
Johd If Rahe, P.E., CQAE (Date 
TetryTech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 8 
JULY 6,2005 THROUGH JULY 12,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
July 6 through July 12,2005. This weekly report summarizes the construction activities, 
CQA and Construction Quality Control (CQC) testing, and surveying activities for the 
Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 
Equipment 

Envirocon had the following equipment on site: 
(1) Cat 8256 pad-foot compactor 
(1) Cat 8 15F pad-foot compactor 

(2) Cat 9666 fi-ont-end loader 

0 

0 

0 (2) Cat 140H Graders 
0 

(1) Cat D9R dozer 
0 (1) Cat D8R dozer 
0 (1) Cat D5R dozer 
0 (2) Water truck 
0 (2) Cat 345B Backhoe 
0 (1) Fuel truck 
0 (1) 310 G Backhoe 
0 (1) 450 Excavator 
0 (1) John Deer Tractor with Disc 

1 



Envirocon continued to place the buttress fill and it is now complete. A topographic 
survey will be performed throughout the extent of the buttress and all testing for QC and 
QA has been performed within the specified fiequency. All density tests on the buttress 
fill have met the project specifications including all sand cones and nuclear density tests 
along with retests. The high spot along the top of the buttress was repaired; however the 
as-built survey indicated that the excavation did not capture the entire high spot, so the 
contractor had to extend the excavation approximately 30 feet to the east in order to 
lower the grade of the top of the buttress. 

Scrapers continued hauling RFA to the slope of the regrade fill area while a D-9 Dozer 
was used to make additional cuts near the buttress tie in near the east. While excavating 
to subgrade 1 (S- l), waste was encountered. Therefore, the contractor elected to only 
excavate down to subgrade 2 (S-2) in that location to limit the exposure to the waste. The 
waste which was encountered was placed to the west where additional fills are needed to 
be at S-2 elevation. The location of the area that did not reach subgrade 1 was 
approximately 200’ X 280’. The area will be identified on the as-built drawings. 

The seep on the east end of the project site is still flowing at a constant rate. The 
saturated areas on the slope have increased in size. The fire line has been turned off and 
no reduction in the amount of groundwater has been observed. The contractor dug three 
test pits to determine the depth of the groundwater north of where the seep daylights 
along the slope. The groundwater was encountered at a depth of approximately 8 feet. 
Neither QA nor QC observed the depth of the groundwater since it was backfilled 
immediately due to safety concerns. Survey information W E  co!!ected in the lGCiitiiSii of 
the test pits and in the location of the observed saturated areas along the slope. 

The cover has a final specified grade tolerance of 0 to + .2 feet. The contractor has 
proposed confirming the thickness of the cover prior to discing and seeding the cover and 
then to perform an as-built survey and topographic survey after the discing, seeding and 
erosion control work is complete. 

Noncon formances 

0 

0 

Excavation to Subgrade 1 was not achieved north of the middle road which will 
be addressed by RFI-0 10. 
The topsoil excavated from the buttress area was not placed in the top 2-inches of 
the surface as per SPEC-02900-0990-3.01-A.2 which will be addressed by 
ECR-008 and a technical memorandum written by Mr. Buckner with the EPA. 

Record Surveys 

Continuous surveying of the buttress area to determine drain rock thicknesses and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test locations. 
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QC and QA Testing 

QA Testing: 
0 A total of (14) nuclear density/moisture tests have been performed to date, all of 

0 
which have passed 

QC Testing: 
0 

0 

A total of approximately (280) nuclear density/moisture tests have been 
performed to date. 
A total of (14) sand cones have been performed to date. 
(1) Buttress Fill material sample was collected this week 
(2) Cover Fill samples were collected 

Meetings 

The weekly regulator meeting was held on site on Wednesda] July 6, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 7-6-05 to 7- 12-05. 

7-/ 2-67 
R$n W o o d r u f f m ,  SQAM Date R$n W o o d r u f f m ,  SQAM 

7-/ 2-67 
'Date 

I 

Tetra Tech 

7/tz-k.< 
'Date' 

.-kZflc ci%Re 
J6h~fH. Rahe, P.E., CQAE 
Txra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 9 
JULY 13,2005 THROUGH JULY 19,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
July 13 through July 19,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 8256 pad-foot compactor 
(1) Cat 8 15 pad-foot compactor 

0 (2) Cat 140H Graders 
(1) Cat 9666 front-end loader 

0 (1  ) Kamatsu 420 
( 1 ) Cat D9R dozer 
(1 )  Cat D8R dozer 
(1 ) Cat D6R dozer 

0 (1) Cat D5R dozer 
(2) Water truck 
( I  ) Fuel truck 
(1) 310 G Backhoe 

0 

( 1 ) 450 Excavator 
(1) John Deer Tractor with Disc 

1 



Envirocon completed the fine grading of the buttress, while survey completed a thorough 
topographic as-built survey of the buttress. Upon completion of the survey the contractor 
began placing the regrade fill on top of the buttress and working on the tie ins along the 
north end of the buttress. 

The East Subsurface Drain (ESD) was constructed along the northeastern slope of the 
project on Wednesday. The ESD is composed of a two foot thick layer of 1 %” drain 
rock placed at the bottom of a trench such that approximately one foot of the drain rock is 
submerged in the groundwater. Flow was not observed at the outlet of the ESD until’ 
Monday; however the original French Drain which discharged into the SID was still 
flowing at the same time the ESD was flowing. The soil was still saturated along the 
slope as well. 

The contractor continued to place and grade the cover soils along the north slope. 
Scrapers and/or haul trucks from Centennial were used to place the material. The 
scrapers were cutting the material from the eastern grade to drain area and placing it  
along the north slope. While cutting the grade-to-drain area a large volume of concrete 
rubble, outside of the waste area, was encountered. The concrete was too large to be 
placed within the remaining regrade waste area, so the contractor elected to remove the 
concrete from site as municipal waste after RAD clearance. Also the abandoned natural 
gas line was removed throughout the grade-to-drain area, and it too was size reduced and 
will be removed from the site as municipal waste. 

Scrapers were also used to cut the West Channel. The material cut from the West 
Channel was placed within the regrade limits. Some of the material placed consisted of 
mostly high plasticity clay with some weathered claystone which did not meet the project 
specifications. The specifications requires that RFA be used from an approved borrow 
source which does not contain waste materials, ice, organic soils, vegetation, wood, peat, 
or other unsuitable material as determined by QCSM. The QCSM and SQAM were in 
agreement that the material placed did not meet the project specifications and therefore 
the SQAM asked the contractor to remove the undesirable fill. The contractor then 
elected to remove all undesirable material. The excavated material was then hauled off 
of the OLF project site. 

The west end of  the SID was backfilled in order to construct the Legacy Access Road 
along the eastern edge of the site. The original French Drain discharge point was 
extended approximately 50 feet to the east in order to convey the groundwater into the 
SID. 

A small piece of the geotextile on the east end of the buttress was found to be damaged. 
The contractors removed the pit fines and drain rock down the slope a couple of feet and 
placed a piece of  geotextile with a 2 foot overlap to complete the repair. The pit fines 
were then placed on top of the geotextile in order to achieve a 2 foot cover of pit fines 
over the drain rock. 
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CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 7- 13-05 to 7- 19-05. 

7-19-05  
R$n W o o d r u f f m S Q A M  Date . 
Tetra Tech 

A g w  
H. Rahe, P.E., CQAE bate' 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 

4 



WEEKLY FIELD MONITORING SUMMARY NUMBER 10 
JULY 20,2005 THROUGH JULY 26,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
July 20 through July 26,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor's surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
0 (1) Cat 8256 pad-foot compactor 
0 (1) Cat 140H Graders 

( 1 ) Kamatsu 420 
( I )  Cat DlOR dozer 

0 (1) Cat D9R dozer 
0 (1) Cat D8R dozer 
0 ( I )  Cat D6R dozer 
0 (1) Cat D5R dozer 
0 (2) Water truck 

(1) Fuel truck 
(1) 310 G Backhoe 

0 (1) 450 Excavator 
(1) John Deer Tractor with Disc 

1 



Envirocon completed the final portion.of the regrade fill over the buttress. The 825 was 
used to compact the material with a minimum of 4 passes, after the dozers completely 
spread the material. 

The contractor continued to work on the cover soil east of the grade break and over the 
buttress. The area east of the grade break is complete with exception to some minimal 
cut/fill areas and along the top of the north slope where the cap transitions to S-2 along 
the northern waste boundary. Large rocks were removed from the slope and placed 
beneath the fill used to extend the eastern access road (Legacy Road). The cover soil was 
hauled from Centennial by haul trucks and Scrapers from the 371 borrow pit. QA and 
QC visually inspected the 371 borrow pit and granted approval to use the material as 
Rocky Flats Alluvium. The material from 37 1 has fewer large rocks and will be more 
suitable for the berms and/or the cover. 

The contractor continued grading Diversion Berms #1 and #2. The material was placed 
with scrapers and moved to the desired location with the loader. The contractor worked 
on the West and East Channel and although some material excavated from the end of the 
East Channel was deemed suitable cover soils, the majority of the excavated material was 
hauled off site because of a high clay content within the material. The design grade at the 
end of the West Channel was lower than the existing grade therefore the Channel was 
graded to drain by raising the grade at the end of the channel. 

The three seep areas, the two on the east side and the one on the west side south of the 
waste boundary, previously identified are still present. 

Nonconformances 

.None 

Record Surveys 

Continuous surveying of the regrade fill and covet- soils to verify the final grade and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test location. 

QC and QA Testing 

QA Testing: 
Visual Observations 
Testing of final pit fines for buttress in progress 

QC Testing: 
Visual Observations 

0 (2) Cover soil samples were collected for index testing. 
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Meetings 

The weekly regulator meeting was held on site on Wednesday July 20, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel OnSite 

CQAE personnel (SQAM), and CQC were on site Monday through Friday during 
working hours for this reporting period 7-20-05 to 7-26-05. 

-%2&-05- 
Ryan’Woodruff, KIK SQAM Date 
Tetra Tech 

719 7 f 04 
J&h H. Rahe, P.E., CQAE ‘Date 
Tktra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 11 
JULY 27,2005 THROUGH AUGUST 2,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
July 26 through August 2,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(1) Cat 8256 pad-foot compactor 
(2) Cat 140H Graders 
(1) Kamatsu 420 Loader 
(1) Cat 966G Loader 
(1) Cat 950G Loader 
(1) Cat DlOR dozer 
(1) Cat D9R dozer 
(2) Cat D8R dozer 
(2) Cat D6R dozer 

e (1) Cat D5R dozer 
(2) Water truck 
(1) Fuel truck 
(1) 310 G Backhoe 
(1) 450 Excavator 
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0 

0 (1) Ditch Witch Trencher 
0 (4) Scrapers 

(1) John Deer Tractor with Disc 

Envirocon completed the majority of the haul for the cover soil. The final grading is 
ongoing. QC collected the remaining two cover soil samples for index testing. The 
cover soil material was hauled from Centennial and the 371 Borrow Pit. 

The contractor continued grading Diversion Berms #2 and has placed material for Berm 
#3 thru #7. The erosion matting was placed on Diversion Berm # 1 and nearly completed 
on Diversion Berm #2. The contractor is using Staple Pattern D, the White Dot System, 
on the uphill side of the berm since it is a low flow channel. Staple Pattern B, the Red 
Dot System, is being used on the downhill side of the berm in accordance with the project 
specifications and the manufacturer's recommendations. The staples being used have 
been a mixture of 6" staples and 6" spike and washers. The spike and washers tend to be 
more effective in penetrating the cover soils and therefore providing a more secure 
erosion mat. 

Rough grading on the East and West Channels has been completed. There are still some 
minor cut/fills required in some locations of the channels. The design elevations of the 
East Channel do not coincide with the existing grade. The design depicts a two foot deep 
channel at the end of the channel. However, when constructed to the design elevation the 
east bank of the channel is less than two feet. Earthtech has been informed of the issue 
and has not made a design decision yet, but the end ofthe chzmel wi'll iikeiy require 
xklitionai fiii on the east side. 

Survey information was collected for the western seep area. Diversion Berm #3 has been 
placed over the top of the seep. The contractor still plans on placing a subsurface drain in 
this location as designed in RFI #14. The two eastern are still present. No groundwater 
has been observed in the Eastern Channel to date. 

Noncon formances 

Potential nonconformance with the QNQC plan due to QC absence from the site July 21, 
2005 through July 26,2005. 

Record Surveys 

Continuous surveying of the regrade fill and cover soils to verify the final grade and 
continuous surveying of the rest of the landfill area to confirm grade. Also, surveying 
was performed to identify the test location. _____ __ . 

QC and QA Testing 

QA Testing: 
0 Visual Observations 
0 Testing of final pit fines for buttress complete 
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QC Testing: 
0 Visual Observations through Thursday morning July 28. 
0 (2) Cover soil samples were collected for index testing. 

Meetings 

The weekly regulator meeting was held on site on Wednesday July 27, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), were on site Monday through Saturday during working hours 
for this reporting period 7-27-05 to 8-02-05, whle CQC was onsite only Wednesday and 
Thursday morning of this reporting period. 

8-2-05 
Rf& WoodflEIT, SQAM Date 
Tetra Tech 

S/t /@5- 
J&dH. Rahe, P.E., CQAE bate' 
T&a Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 12 
August 3,2005 THROUGH AUGUST 9,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
August 3 through August 9,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. a 
Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 140H Graders 
(1) Kamatsu 420 Loader 
(1) Cat 9666 Loader 
(1) Cat D9R dozer 
(2) Cat D8R dozer 
(2) Cat D6R dozer 
(1) Cat D5R dozer 
(2) Water truck 
(1) Fuel truck 
(1) 310 G Backhoe 
(1) 450 Excavator 

(1) Ditch Witch Trencher 
(4) Scrapers 

(1) John Deer Tractor with Disc 
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Envirocon continued to fine grade the cover soil and the final grade in the grade to drain 
areas on the east and west side of the site. The surveyors have verified the final elevation 
of the cover in all grid control point locations within 0 to M.2 feet, followed by fine 
grading between the stakes was required. 

The contractor continued grading the diversion berms. The majority of the material has 
been placed. The contractor continued to shape diversion berms 4 thru 7, while the 
surveyors provided control points along the alignment. 

Additional erosion control was placed along the West Channel. The P 550 was used on 
the West Channel with the spike and washer using Staple Pattern E, which is the yellow 
dot staple pattern. Topsoil was placed along the channel bottom and was seeded prior to 
the erosion control placement. The erosion matting on Diversion Berm #l was 
completed and the Georidges were installed at a minimum spacing of 130 feet as 
specified in the project drawings. The erosion matting on Diversion Berm #2 was found 
to be a combination of C 125 and C 125 BN. The original specifications specify the use 
of C 125, while the new seeding specifications specify the use of C 125 BN. Earth Tech 
verbally approved the use of either mat, however an RFI is required to document that 
both mats are acceptable. The contractor plans on using only the C 125 BN on the 
remaining diversion berms. 

Due to heavy rains minimal work was performed Thursday and Friday. On Friday the 
contractor only worked on ripping out the West access road which is not a pafl of 
OLF project which memt so involvement by QA. QA also left early on Thursday since 
no work was being performed on the OLF. No QC was on the jobs site for the entire 
week. 

Two seeps were identified within the channels after the heavy rains. Seep #5 was located 
in the West Channel and Seep #6 was located in the East Channel. Both seeps appear to 
be causing tension cracks on the side slopes of the channels. Seep #6 has caused a slope 
failure up to 4 to 5 inches wide, with up to 6 inches of vertical displacement along the 
failure, approximately 50 feet long and approximately 3 feet deep with approximately 8 
of groundwater accumulated at the bottom of the crack. Significant settlement has been 
identified due to Seep #6. The contractor intends to monitor the side slope before making 
a decision on the course of action needed to mitigate the impacts of the seep. However, 
mitigation of this problem will be required. There is a small seep further upstream in the 
East Channel that has not created significant movement. Survey data was collected for 
both seeps identifying the extent and location of the seep. 

Nonconformances 

Potential nonconformance with the QNQC plan due to QC absence from the site July 21, 
2005 through August 9,2005. 

Record Surveys 
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Continuous surveying of the regrade fill and cover soils to verify the final grade and 
continuous surveying of the rest of the landfill area to confirm grade. 

QC and QA Testing 

QA Testing: 
Visual Observations 

QC Testing: 

None 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 

Meetings 

The weekly regulator meeting was held on site on Wednesday August 3, 2005. K-H, 
CQAE, EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), were on site Monday through Thursday during working hours 
for this reporting period 8-03-05 to 8-09-05. CQC was not onsite during this reporting 
period. 

8-9-05- 
RyakWoodmf~IT,  SQAM Date 
Tetra Tech 

A f f . -  sf7 /d 5- 
I(.* H. Rahe, P.E., CQAE bate I 

Tzra  Tech 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 13 
August 10,2005 THROUGH AUGUST 16,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ORIGINAL LANDFILL 
GOLDEN. COLORADO 

0 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
August 10 through August 16,2005. This weekly report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder 
Associates of Denver is performing the CQC services. Advanced Terra Testing Inc. of 
Lakewood, Colorado is Performing CQA laboratory testing services for soils. Flatirons 
Surveying Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Construction Synopsis 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 140H Graders 
(1) Kamatsu 420 Loader 
(1) Cat 9666 Loader 
(1) Cat D9R dozer 
(1) Cat D8R dozer 
(2) Cat D6R dozer 
(1) Cat D5R dozer 
(2) Water truck 
(1) Fuel truck 
(1) 310 G Backhoe 

e (1) 450 Excavator 

0 

(1) Ditch Witch Trencher 

(1) John Deer Tractor with Disc 
(1) John Deer Tractor with Hay Buster 
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(1) Flexterra Truck 
(2)Scrapers 

The contractor continued grading the diversion berms. All of the material has been 
placed and graded. The contractor placed the erosion control over berm 4 using the C 125 
BN. 

The majority of the C 350 was placed along the bottom of the 3: 1 buttress slope. The 
matting was anchored half way up the slope in a 6" trench. Staple Pattern D (White Dot 
System) was used on the buttress 3: 1. According to the project specifications Staple 
Pattern A is required on the buttress 3: 1, however only Staple Pattern D and E were 
marked on the C 350 so the contractor used Staple Pattern D which is more conservative 
than Staple Pattern A. 

The area between Diversion Berm #I and #2 was ripped and disked prior to proceeding 
with seeding and straw crimping. The majority of the area was sprayed with Flexterra as 
well. The remaining areas between the diversion berms were ripped and disked. The 
area between Diversion Berm # 4 and #5 was seeded and straw was distributed and 
partially crimped. 

The 24" boulders were placed at Diversion Berm #1 outfall. The boulders were placed 2 
feet a part on average and embedded approximately 6" into the channel bottom. 

The seeps identified to be causing stability issues in the West and Fact_ Chase! weic 
considered ts bc iinstabie due to the weathered bedrock contact along the slopes. 
Therefore, Earthtech determined that the weathered claystone would be removed in the 
two questionable areas and replaced with RFA. The side slope near a larger seep 
upstream of the tension crack observed last week in the West Channel was also 
excavated. Class VL rip rap, (Dso = 6") was placed at the bottom of the excavation and 
wrapped in 8 oz. geotextile prior to backfilling with RFA. The rip rap drain was 
approximately 20 feet long. 

Noncon formances 

None 

Record Surveys 

Continuous surveying of the cover soils and berms to verify the final grade was 
performed. Continuous work on the record drawings has also been performed along with 
submittals. 

QC and QA Testing 

QA Testing: 
0 Visual Observations 

0 
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QC Testing: 

QC was performed this week by Jack Woo with CH2M-Hil1, Jim Elliott with 
International Engineering and Jim Koffer with Golder and Assoctiates. The 
future plan is to have Jim Elliott cover the morning portion of the shift and Jim 
Koffer to cover the afternoon portion of the shift. 

Meetings 

The weekly regulator meeting was held on site on Wednesday August 10, 2005. K-H, 
CQA (SQAM), EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), were on site Monday through Friday during working hours 
for this reporting period 8-10-05 to 8-16-05. CQC was not onsite during this reporting 
period. 

doM fd9-05 
Ryan Woo&uff, Em, S @ h 4  Date 
Tetra Tech 

s 17 /o 5- 
J o w R a h e ,  P.E., CQAE bate ' 
Tetra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 

I 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 14 
August 17,2005 THROUGH AUGUST 23,2005. 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
August 17 through August 23,2005. This week\y report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (IC-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying, International Engineering, and Golder 
Associates, Inc. Golder Associates and International Engineering are performing the 
CQC services. Advanced Terra Testing Inc. of Lakewood, Colorado is Performing CQA 
laboratory testing services for soils. Flatirons Surveying Inc. of Boulder, Colorado is the 
subcontractor’s surveyor. 

Construc 
Equipment 

Envirocon had the following equipment on site: 
0 (2) Cat 140H Graders 

( I )  Kamatsu 420 Loader 
(1) Cat 9666 Loader 
( I )  Cat D9R dozer 
(1) Cat D8R dozer 
(2) Cat D6R dozer 
(1) Cat D5R dozer 
(2) Water truck 
(1)Fueltruck 

0 ( I )  3 10 G Backhoe 
0 (1) 450 Excavator 
0 ( I )  John Deer Tractor with Disc 
0 (1) John Deer Tractor with Hay Buster 
0 ( I )  Ditch Witch Trencher 



0 (2) Flexterra Truck 
The contractor completed placing the 24" boulders along the diversion berm outfalls into 
the channels and at the bottom of the channels. The boulders were placed with an 
average spacing of 2 feet. While placing the boulders the excavator ran over the majority 
of the berms near the outfalls. The diversion berms will be repaired in the locations 
where the tracks of the excavator made the berm less than 2 feet between the drainage 
invert and the top of the berm. 

The erosion control matting along the buttress 3: 1 side slope and along the West Channel 
were completed this week. C 125 coconut matting was placed along the upper buttress 
3: 1 as per ECR# 2. Clarification on the type of temporary erosion matting on the 3: 1 
slope was made with RFI # 17, which stated that C 125 could be used on the slope rather 
than C 125 BN. The contractor worked to complete the west side of the northern slope 
but was not able to complete the erosion control on Diversion Berm #3. Diversion Berm 
#I and #2 are substantially complete as well as the straw crimping and Flexterra between 
Berms I thru 3,4 and 5, and 6 and 7. Ail areas were ripped, disked and seeded prior to 
straw crimping. The berms were seeded prior to placing the erosion matting. The 
contractor began placing the C 125 BN on Diversion Berm #7. 

The contractor was informed by QA that the north side of the diversion berms were 
considered a low flow channel and that the manufacturer's recommendation for channel 
installation of the C 125 BN needed to be followed. The only additional requirement is 
that at the end overlaps two rows of staples spaced 4" apart are required. Also Earthtech 
informed QA that P 550 is required on the flow side of any diverslcrr !xxiriis which siope 
exceeds 5%. A: the outiaii of Diversion Berm # 4, near the East Channel the slope of the 
berm flowline is approximately 12%. The contractor was informed and will place P 550 
along the portion of the berm which exceeds 5% slope. 

Noncon formances 

Potential grade non-conformance along the diversion berms 

Record Surveys 

Continuous surveying of the cover soils and berms to verify the final grade was 
performed. Continuous work on the record drawings has also been performed along with 
submittals. 

QC and QA Testing 

QA Testing: 
0 Visual Observations 

QC Testing: 

0 Visual Observation 
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Meetings 

The weekly regulator meeting was held on site on Wednesday August 17, 2005. K-H, 
CQA (SQAM), EPA and CDPHE were on site for the weekly meeting, as well as a tour 
afterward. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), were on site Monday through Friday during working hours 
for this reporting period 8- 17-05 to 8-23-05. 

8/2 I 3/05 
Ryan Vl/oodruff, EK SQAM Date 
Tetra Tech 

B / z r  ' Datk 
8. C A L  

John @she, P.E., CQAE 
Tetra Tech 

Distribution: CQAE (John Rahe) 
RM (Mike Keating) 
EPA 
CDPHE 

I 
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WEEKLY FIELD MONITORING SUMMARY NUMBER 15 
August 24,2005 THROUGH AUGUST 30,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

ORIGINAL LANDFILL 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this weekly summary of Construction Quality Assurance (CQA) 
monitoring and testing performed for construction of the Original Landfill closure from 
August 24 through August 30,2005. This week\y report summarizes the construction 
activities, CQA and Construction Quality Control (CQC) testing, and surveying activities 
for the Original Landfill (OLF) Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team (headed by K- 
H) consists of Envirocon Inc, Flatirons Surveying, International Engineering, and Golder 
Associates, Inc. Golder Associates and International Engineering are performing the 
CQC services. Advanced Terra Testing Inc. of Lakewood, Colorado is Performing CQA 
laboratory testing services for soils. Flatirons Surveying Inc. of Boulder, Coiorado is the 
subcontractor's surveyor. 

Construction 

Equipment 

Envirocon had the following equipment on site: 
(2) Cat 140H Graders 

0 (1) Kamatsu 420 Loader 
(2) Water truck 
(1) Fuel truck 
(1) 450 Excavator 

0 (1) Ditch Witch Trencher 
0 (2) Flexterra Truck 
0 (1) Flexterra Trailer 

(1) John Deer Tractor with Disc 
(1) John Deer Tractor with Disc 
(1) John Deer Tractor with Hay Buster 
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The contractor completed placing the P 550 matting in the East Channel. The anchor 
trench for the matting has not been backfilled. 

The diversion berms were repaired in the locations where the excavator had tracked over 
the berms. C 125 BN was continued to be placed on the berms east of the grade break. A 
fire occurred on Friday and destroyed all of the matting on berm #5 and burned some 
areas up and down slope of the berm. The sloped areas were all regraded and reseeded. 
Straw crimping and Flexterra was then applied to the damaged areas. A small portion of 
the erosion matting was replaced with C 125 during this reporting period. C 125 was 
used because it was the only material available and it was determined equivalent to C 125 
BN by Earth Tech in RFI 19. A meeting and investigation was held to determine the 
cause of the fire and to determine proper corrective actions. The cause of the fire is 
undetermined but there has been a no smoking policy adopted site wide. 

The remaining portions of erosion matting outstanding includes the remainder of berm # 
5, berms # 4 thru #6 where the access road cut through the berms, and berm #4 across the 
grade break. Flexterra was sprayed on the east side of the landfill north of berm #I and 
between berms #4 thru #7. All areas were seeded and straw crimped prior to the 
Flexterra application. 

The final walkdown for the west side of the project was performed Monday. Some 
additional work was found to be required to complete the punch list items. Also 
additional information was requested to be collected for Seep #7, south of the east end of 
berm #3. Earth Tech will determine the effect of the seep on the des i9  ame the 
infernation hzs been coiiected. 

A meeting was held with Earth Tech, Flatiron Survey, Envirocon and Kaiser Hill to 
discuss the record drawings for the cover and the berms. Flatirons Survey will continue 
to work on the record surveys and submit them to Kaiser Hill prior to submittal to QA. 
Any input from QA for the record drawings is to now go through Kaiser Hill. 

Noncon formances 

Potential grade nonconformance along the diversion berms and cover thicknesses 

Record Surveys 

Continuous surveying of the berms to verify the final grade was performed- Continuous 
work on the record drawings has also been performed along with submittals. 

QC and QA Testing 

QA Testing: 
Visual Observations 
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QC Testing: 

0 Visual Observation 

Meetings 

The weekly regulator meeting and Pre-Final Walkdown for the west side of the OLF 
were held on Wednesday August 24,2005. The Final Walkdown for the west side of the 
OLF was held on Monday August 29, 2005. K-H, CQA (SQAM), EPA and CDPHE 
were on site for the weekly meeting, the Pre-Final Walkdown and the Final Walkdown 
and CQAE was onsite for the Final Walkdown for the west side of the OLF. 

CQA and CQC Personnel On-Site 

CQAE personnel (SQAM), were on site Monday through Friday during working hours 
for this reporting period 8-,W-05 to 8-p-05. 

& K 7 "  d 

%/30/05 
Ryan vv/oodruff, ECfQAM bate 
Tetra Tech 

Q /  

John Ifgahe, P.E., CQAE 
Tetra 'I\kch 

Distribution: CQAE (John Rahe) 
R M  (Mike Keating) 
EPA 
CDPHE 
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APPENDIX G-3: MONTHLY QA REPORTS 

MONTHLY QA REPORTS Do NOT 
INCLUDE REFERENCE ATTACHMENTS. HOWEVER, 

ELSEWHERE m APPENDICES F AND G 
ATTACHMENTS ARE INCLUDED 



MONTHLY DATA SUMMARY NUMBER 1 
May 13, THROUGH May 31,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN. COLORADO 

Introduction 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the original 
landfill closure fi-om May 13 through May 31,2005. This monthly report summarizes the 
testing data and surveying activities for the Original Landfill (OLF) cover construction 
and all related activities for the construction of the OLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team consists of 
Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder Associates of 
Denver is performing the CQC services. Advanced Terra Testing Inc. of Lakewood, 
Colorado is Performing CQA laboratory testing services for soils. Flatirons Surveying 
Inc. of Boulder, Colorado is the subcontractor’s surveyor. 

Test Data Summary 

The test pad using Pioneer pit fine was constructed and tested this month. The pad was 
constructed in two one foot lifts compacted with 2 and 3 passes using a 8256 then 
another section of the pad with 2 passes using a 8 1 5G compactor. The area was tested for 
moisture and density with a nuclear density gauge the lowest density was 96% and the 
highest was 98% of maximum dry density. All tests were within 2% of optimum moisture 
content. Data is attached. 

Conformance samples for pit fines have been taken from Centennial, Pioneer and 
LaFarge. The results are currently being reviewed for conformance and further testing. 

A sample of the 1.5” rock was taken for gradation on 5/27/05, the results are pending. 

Nonconformance Materials or Work 

None 

Follow Up Retests and Inspections 

None 
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Record Surveys 

Record surveys have performed on the base of the buttress fill. 

/fosh Valentine, SQAM date ' Tetra Tech 

dA&G <I. &4- 
J o ~ # .  Rahe,. P.E., CQAE bate' 
T e g  Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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MONTHLY DATA SUMMARY NUMBER 2 
June 1,2005 THROUGH July 5,2005 

CONSTRUCTION QUALITY ASSURANCE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

GOLDEN. COLORADO 

Introduction 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the original 
landfill closure from June 1,2005 through July 5,2005. This monthly report summarizes 
the testing data and surveying activities for the Original Landfill (OLF) cover 
construction and all related activities for the construction of the OLF Accelerated Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team consists of 
Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder Associates of 
Denver is performing the CQC services. Advanced Terra Testing Inc. of Lakewood, 
Colorado is Performing CQA laboratory testing services for soils. Flatirons Surveying 
Inc. of Boulder, Colorado is the subcontractor's surveyor. 

Test Data Summary 

QC performed material sampling for index and/or performance testing on the cover soil, 
regrade fill, drainrock and buttress fill material, while QA collected samples for index 
and/or performance testing for the regrade fill, buttress fill, drain rock, and the geotextile. 

Centennial and Lafarge Pit fines have been approved for use as buttress fill, while the 
results of the Pioneer Pit fines are still pending for use as buttress material. Although the 
two sources of pit fines had failing gradation results the triaxial test results indicated that 
the soil had adequate strength parameters that would meet the design intent of the 
buttress. 

Based upon test results for permeability the drainrock placed throughout the month has 
been approved. 

The index testing for the placed geotextile indicated an average masshnit weight of 
7.9 odsy which was less than the specified 8 odsy, while the average performance 
testing for puncture strength and permeability exceeded the project specifications. Verbal 
acceptance of the in place geotextile has been given based upon the performance testing 
for puncture and permeability. 

1 



0 QNQC has performed many nuclear moistureldensity tests on the buttress fill. All areas 
have passed, and those which have not were immediately reworked and retested until 
passing results were achieved. 

Quality 
Control 
Item 
Regrade & 
cover 
Matm-al 

Survey continued to as-built the project as the project progresses. As-builts have been 
completed on the drainrock, subgrade 1 &.2, density test locations, patch repairs to the 
geotextile and a portion of the western diversion channel. 

QNQC Item 

Sampling 
Atterberg Limits- 
(ASTM D 43 18); 
Gradation- 
ASTM D 422 
ASTM D 55 19 

QC 
Action 

Total QC 
Tests Taken 

QA 
Action 

Total QA 
Tests Taken 

Total 
Material 
Placed 

NIA 5 

116,500 
CY 

I per20 
QC 

2 62,940 cy 8 Regrade 
Including: 
4 RFA 
4 Pit Fines 
2 cover 

195 
(+ Retests) 

( R W  
Buttress 
Fill 
Material 

1 15,000 
sqft/lifi 

1 per20 
QC 

Field Density 
ASTM D 2922 

Field Density 
Verification 
ASTM D i556 
ASTM D 2167 

10 All of 
which 
passed 
I 

980,000 
sqWlifi 

34,320 cy NIA 10 1 per20 
Field 
Density 
Test 
I/6,500 
CY 

Sampling; 
Atterberg Limits- 
(ASTM D 43 18); 
Gradation- 
ASTM D 422 
ASTM D 55 19 
Standard Proctor- 
ASTM D 698 

1 per 20 
QC 

34,320 cy 

9,000 cy Drain Rock Sampling 
Gradation- 
ASTM D 136 

1 per20 
QC ' 

1 16,500 
CY 

111 00,oo 
0 sqft 

153,000 
sqfi 

1 per20 
QC ASTM D 5261 

Nonconformance Materials or Work 

None 

2 



Follow Up Retests and Inspections 

Daily retests of reworked buttress fill 

Record Surveys 

Record surveys have performed on the base of the buttress fill. 

/’ 

d u + g .  7- 6 - 0 5  
R y d  Woodruff, @AM Date 
Tetra Tech 

z/t 65- 
* Date 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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0 
MONTHLY DATA SUMMARY NUMBER 3 

June 6,2005 THROUGH August 2,2005 
CONSTRUCTION QUALITY ASSURANCE 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
GOLDEN, COLORADO 

Introduction 

TetraTech has prepared this monthly summary of Construction Quality Control (CQC) 
and Quality Assurance (CQA) data testing performed for construction of the original 
landfill closure fi-om July 6,2005 through August 2,2005. This monthly report 
summarizes the testing data and surveying activities for the Original Landfill (OLF) 
cover construction and all related activities for the construction of the OLF Accelerated 
Action. 

Tetra Tech is the on-site CQA Engineer (CQAE) providing CQA services as a 
subcontractor to the Rocky Flats Contractor Kaiser-Hill Company, LLC (K-H). Earth 
Tech is the design engineer for the OLF contracted by Kaiser-Hill Company. The 
construction subcontractor is Envirocon Inc. The Program Management Contractor 
(PMC) team is providing the CQC services for the OLF. The PMC team consists of 
Envirocon Inc, Flatirons Surveying and Golder Associates, Inc. Golder Associates of 
Denver is performing the CQC services. Advanced Terra Testing Inc. of Lakewood, 
Colorado is Performing CQA laboratory testing services for soils. Flatirons Surveying 
hc.  of Boulder, Colorado is the subcontractor’s surveyor. 

Test Data Summary 

QC performed index testing on the cover soil and buttress fill material and triaxial tests 
were performed on the Pioneer Pits Fines, while QA collected one sample for index 
testing for the buttress fill. 

Pioneer Pit Fines were approved for use as buttress fill. Although the pit fines had failing 
gradation results the triaxial test results indicated that the soil had adequate strength 
parameters that would meet the design intent of the buttress. 

QNQC completed the nuclear moisture/density tests on the buttress fill. All areas have 
passed, and those which have not were immediately reworked and retested until passing 
results were achieved. QC performed a total of 280 nuclear density tests along with 14 
sandcones, while QA performed a total of 14 nuclear density tests along with 1 sandcone. 

Survey continued the record drawings for the project. Record drawings have been 
completed on the drainrock, subgrade 1 & 2, density test locations, patch repairs to the 
geotextile and the majority of the final grade. 

1 



1 

5 

9,000 cy 

153,000 sqft 

QAJQC Item QC Action QA 
Action 

Total QA Total Material 
Tests Taken Placed 

QuaIity 
Control Item 

Regrade & 
cover 
Material 

Buttress Fill 
Material 

Total QC 
Tests 
Taken 
8 Regrade 
Including: 
4 RFA 
4 Pit Fines 
8 Cover 
(RFA) 

8 Regrade 
Including: 
4 RFA 
4 Pit Fines 
2 Cover 
(RFN 

Atterberg Limits- 
(ASTM D 4318); 

1 Per 
20 QC 

2 Regrade 22,000 cy 
Including: RFA Regrade 
1 RFA 22,000 cy 
1 Pit Fines Pioneer Regrade 

46,000 cy 
RFA Cover Soil 

116,500 cy 

116,500 cy 1 per 
20 QC 

2 Regrade 
Including: 
1 RFA 
1 Pit Fines 

22,000 cy 

22,000 cy 
RFA Regrade 

Pioneer Regrade 
46,000 cy 
RFA Cover Soil 

Sieve Analysis 
(with USCS 
Classification) 
ASTM D 422 
ASTM D 5519 

Field Density 
ASTM D 2922 

115,000 
sqft/lift 

1 per 
20 QC 

280 
(+ Retests) 

14 All of 
which passed 

1,400,000 sqMifI 

1,400,000 sqflhift 1 1 per 20 
Field 
Density 

14 Field Density 
Verification 
ASTM D 1556 
ASTM D 2167 
Atterberg Limits 
ASTM D 4318 

NIA 

1 per 
20 QC 

1 per 
20 QC 

Test 
116,500 cy 9 

51,862 cy I 1/6,500 cy Sieve Analysis 
(with USCS 
Classification) 
ASTM D 422 
ASTM D S.519 
Standard Proctor- 
ASTM D 698 

9 

116,500 cy 1 per 
20 QC 

9 3 5 1,862 cy 

Sieve Analysis 
(with USCS 
Classification) 
ASTM D I36 
ASTM D 5.519 

116,500 cy 1 per 
20 QC 

4 

Unit Weight 
ASTM D 5261 

11100,000 
sqft 

1 per 
20 w 

NIA 

2 



Nonconformance Materials or Work 

None 

Follow Up Retests and Inspections 

Daily retests of reworked buttress fill 

Record Surveys 

Record surveys have performed on the base of the buttress fil l .  

E- 2-05 
R y g  WoodruHSQAM Date 
Tetra Tech 

& f i C  
(06 H. Rahe, P.E., CQAE batd 
Tetra Tech 

Distribution: CQAE (John Rahe) 
CTR (Bob Davis) 
EPA 
CDPHE 
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APPENDIX G-4: QA FIELD AND LABORATORY TESTING 
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833 Parfet Street Lakewood. Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 



833 Parfet Street Lakewood, Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 

Specimen ID 

Mr. Bruce Marshall 
Tetra Tech - RMC 
1900-5. Sunset Street, Suite I-F 
hngmont, CO 80501 

M a s a n i t  Area Mass/Unit Area 
(gms/m2) ( O P f )  

June 28,2005 

NG0986659 (Non-Woven G.T.) 
2.41487 (Non-Woven G.T.) 

NG0986659 (Non-Woven G.T.) Re-Test 

1.76780 (Non-Woven G.T.) 
2.41487 (Non-Woven G.T.) Re-Test 

RE: WETS-OLF Construction QA 
Project # 1 9-4886.002 .OO 

286.7 8.5 
270.9 8.0 
258.9 7.6 
249.2 7.3 
277.7 8.2 

Thank you for choosing Advanced Terra Testing, Inc. for your geosynthetic testing needs. 

Specimen ID 

NG0986659 won-Woven G.T.) 
2.41487 (Non-Woven G.T.) 

2.4 1487 won-Woven G.T.) Re-Test 
1.76780 (Non-Woven G.T.) 

NG0986659 (Non-Woven G.T.) Re-Test 

Per your request, we have completed the analyses pertinent to the recent testing campaign 
relative to the above referenced project. The following is a table providing a summary of the 
various conformance testing. 

Puncture 
(Ibs) 
125.7 
121.9 
110.1 
123.9 
124.9 

Specimen ID Permittivity Permeability Flow Rate 
(sec:’) (cmlsec.) (gpdft?) 

NG0986659 (Non-Woven G.T.) 2.13 0.38 159 
2.41487 @Jon-Woven G.T.) 2.0 1 0.39 150  

~ 

NG0986659 (Non-Woven G.T.) Re-Test I 2.35 1 0.36 I 175 
2.41487 (Non-Woven G.T.) Re-Test I 2.02 0.34 151 



Specimen ID 
NG0986659 (Non-Woven G.T.) 

2.41487 Won-Woven G.T.) 
I 

~~ ~ 

NG0986659 (Non-Woven G.T.) Re-Test I 70- 100 0.165 
2.41487 (Non-Woven G.T.) Re-Test I 100-140 0.148 

(US. standard sieve size) (mm) 

100- 140 n 107 
100- 140 0.150 

DHL shipping had lost original samples shipped to Precision Labs for the Permeability and 
Apparent Opening Size. Therfore, it was neccessary to resubmit the samples. You will not be 
charged for any standards that were re-tested. 

Should you have any questions or require additional information please, feel fi-ee to give us call. 

Sincerley, 

Sharon Roberts 
Geosynthetic Division Manager 

. .  



MASS/UNIT AREA (GEOTEXTILE) 
ASTM D-5261 

CLIENT: Tetra Tech-RMC 
LOCATION: Rocky Flats ULF 

ROLL NO. NG0986659 
LOT NO. 
SAMPLE NO. 1 
ROLL IDENTIFICATION 
DATE TESTED 06-09-05 SKL 
SAMPLE DESCRIPTION Non-Woven G.T. 

MASSIUNIT AREA DETERMINATIONS 
Sample Length (in) 7.990 
Sample Width (in) 4.030 
Sample Area (cm’) 207.74 
Masdunit Area (gmdm’) ‘327.8 
Mass of Sample (gms) 6.81 

Average Masdunit Area (5 Samples) (gmslm’) 
Average MasslUnit Area (5 Samples) (ozlyd2) 

NG0986659 

2 

06-09-05 SKL 
Non-Woven G.T. 

8.010 
3.990 

206.19 
260.4 
5.37 

JOB NO.: 2617-1 1 
PROJECT 
NG0986659 NG0986659 NG0986659 

3 4 5 

06-09-05 SKL 06-09-05 SKL 06-09-05 SKL 
Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

7.980 8.060 8.020 
4.020 4.060 4.040 

206.96 211.12 209.04 
252.7 333.5 259.3 

5.23 7.04 5.42 

286.7 
8.5 

2.41487 

1 2 3 4 5 

2.41487 2.41487 2.41487 2.4 1487 ROLL NO. 
LOT NO. 
SAMPLENO. 
ROLL IDENTIFICATION 

SAMPLE DESCRIPTION Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 
DATE TESTED 06-09-05 SKL 06-09-05 SKL 06-09-05 SKL 06-09-05 SKL 06-09-05 SKL 

MASSlUNlT AREA DETERMlNATlONS 
Sample Length (in) 8.010 8.010 7.990 8.010 7.980 
Sample Width (in) 3.960 4.010 3.980 3.970 3.960 
Sample Area (m2) 204.64 207.23 205.16 205.16 203.88 
MasslUnit Area (gmdml) 265.8 246.1 263.2 289.5 289.9 
Mass of Samp1.e (gms) 5.44 5.10 5.40 5.94 5.9 1 

.? . 

Average MassNnit Area (5 Samples) (gmslm’) 
Average MassRlnit Area (5 Samples) (orlyd’) 

270.9 
8.0 

Data entered by: SR Date: 06/09/2005 
Data checked by: S a  Date: b3/4/d< 
FileName: 7TMANG24 ADVANCED TERRA TESTING, INC. 



MASSIUNIT AREA (GEOTEXTILE) 
ASTM D 5261 

CLIENT: Tetra Tech-RMC JOB NO.: 2617-1 1 
LOCATION: Rocky Flats ULF PROJECT: 

ROLL NO. NG0986659 NG0986659 NG0986659 NG0986659 NG0986659 
DATE SAMPLED 06-14-05 RW 06-14-05 RW 06-14-05 RW 06-14-05 RW 06-14-05 RW 
SAMPLE NO. 1 2 3 4 5 
ROLL IDENTIFICATION Re-Test Re-Test Re-Test Re-Test Re-Test 
DATETESTED 06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 
SAMPLE DESCRIPTION Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

MASSlUNIT AREA DETERMINATIONS 
Sample Length (in) 7.980 8.000 7.970 7.980 8.000 
Sample Width (in) 4.000 3.980 4.000 3.970 4.000 
Sample Area (cm') 205.94 205.42 205.68 204.39 206.45 
Masdunit Area (gms/m2) 278.2 257.5 256.7 246.6 255.3 
Mass of Sample (gms) 5.73 5.29 5.28 5.04 5.27 

Average MasslUnit Area (5 Samples) (gmslm') 
Average MasslUnit Area (5 Samples) (ozlyd.') 

258.9 
7.6 

ROLL NO. 2.41487 2.41487 2.4!487 2.41487 2.41487 
DATE SAMPLED 06-14-05 RW 06-14-05 RW 06-14-05 RW 06-14-05 RW 06-14-05 RW 
SAMPLE NO. 1 2 3 4 5 
ROLL IDENTIFICATION Re-Test Re-Test Re-Test Re-Test 
DATETESTED 06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 06-16-05 JTR 
SAMPLE DESCRIPTION Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. Non-Woven G.T. 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 7.990 8.000 8.000 7.970 8.000 
Sample Width (in) 3.990 3.980 3.970 4.000 4.000 
Sample Area (cm2) 205.68 205.42 204.90 205.68 206.45 
Mass/Unit Area (gms/m2) 247.0 228.3 244.0 253.3 273.2 
Mass of Sample (gms) 5.08 4.69 5.00 5.21 5.64 

Average MasslUnit Area (5 Samples) (gmslm') 
Average MasslUnit Area (5 Samples) (odw) 

Data entered by: 
Data checked by.) 7 ( 
FileName: 

249.2 
7.3 

0611 612005 

lTMANG2R ADVANCED TERRA TESTING, INC. 



ASSlUNlT AREA (GEOTEXTILE) 
ASTM D 5261 

CLIENT: Tetra Tech-RMC 

ROLL NO. 
LOT NO. 
SAMPLE NO. 
ROLL IDENTIFICATION 
DATE TESTED 

1 SAMPLE DESCRIPTION 

MASSlUNlT AREA DETERMINATIONS 
Sample Length (in) 
Sample Width (in) 
Sample Area (m2) 
Masdunit Area (gms/m2) 
Mass of Sample (gms) 

1.76780 

1 

06-24-05 JTR 

7.990 
4.000 

206.19 
251.7 
5.19 

Average MasslUnit Area (5 Samples) (gmslm2) 
Average MasslUnit Area (5 Samples) (ozlyd’) 

Date: 
E te :  6/&/SS 
lTMAl767 

1.76780 

2 

06-24-05 JTR 

7.990 
4.000 

206.19 
270.6 
5.58 

JOB NO.: 2617-1 1 

1.76780 1.76780 1.76780 

3 4 5 

06-24-05 JTR 06-24-05 JTR 06-24-05 JTR 

7.960 7.950 
3.980 3.990 

204.39 204.65 
292.1 270.7 
5.97 5.54 

277.7 
8.2 

06/24/2005 

ADVANCED TERRA TESTING, INC. 

7.960 
4.000 

205.42 
303.3 
6.23 

Data entered by: 
ata checked by:- 
eName: 
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CLIENT ADVANCED TERRA TESTING INC. 
PROJECT: RFETS OM Construction QA 261 7-11 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. 6050522) 

DATE RECEIVED: June 16,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

R#NG0986659 
R#24 1487 

TESTS REQUIRED: 

TEST METHOD 

ASTM 04491 
ASTM D4751 

MATERIAL DESCRIPTION: Nonwoven Geotextile 

SAMPLEW SENT BY: Advanced Terra Testing Inc. 

DATE REPORTED: June 17,2005 

PRECISION CONTROL NUMBER 

0931 9 
09320 

DESCRIPTION 

Permeability/Permittivity 
Apparent Opening Size 

TEST CONDITIONS: The samples were c nditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6OF) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table(s) 1 8 2. The units in which the data are reported are 
included on these tables. 

i r'h L- 

f 
LABORATORIES 

i 
*-.arb - Maria Espitia 

Quality Assurance 
Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeW 714420-9631, Fax#714-520-9637 
DC#2000 Record#281 



M Precision Geosynthetic Laboratories 

June 17,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: RFETS Olf Construction QA 2617-11 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Nonwoven Geotextile sample(s) 
received June 16,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibillty for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, C!ien! agrees tc iimit ine iiability of 
Precision Gessynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test(s) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed affer 2 weeks and conformance samples are disposed 
after I month. Should you need us to keep them longer, please advise us in writing. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-5224599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

I Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G050522) 

Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeY 714-520-9631, Fax#714-520-9637 
DC#2OOO Recon#281 



Date Received: 8/16/2006 
Date ReDorted: 6/17/2006 

1 2 3 4 6 6 7 8 9 10 ,'.'fiV . .  . .  fp ' .:::: 
. . . . . . . . .  . . . . . . . . .  . . . . . . . . .  
. . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  
. . . . . . . . .  METHOD DESCRIPTION 
. . . . . . . . .  . . . . . . . . .  ASTM ~ 4 4 9 1  Permittivity (sec.") . . . . . . . . . .  . , . , . , . . 

MATERIAL PROPERTIES 
CLIENT: ADVANCED TERRA TESTING 

PROJECT: RFETS Olf Construction QA 2617-11 

:a;:oeij 

QC'dBy: f l6 
PGL Job No.: GO60622 

PGL Control No.: 9319 Client Sample ID: R#NG0986669 
Material Description: Non-woven Geotextile 

Constant Head Spec1 

Pe 

ASTMD4751 Ap 

ASTM D4751 App 

MD - MACHINE DlRECTlON 
TD - TRANSVERSE DIRECTION 
DOXI991 Record#272 

~~ 

? Precision Geosynthetic Laboratories 

- 
.Mk. - 
. . . . .  . . . .  
;2:2a; 

:0/36: 

;$s; 

. . . .  . . . . .  

. . . . .  . . . .  

. . .  . . . . .  :N&: 

. . . .  
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TABLE 2. 
MATERIAL PROPERTIES 

CLIENT: Advanced Terra Testing 
PROJECT: RFETS Olf Construction QA 2617-11 

Date Received: 6/16/2005 
Date Reported: 6117/2005 

..- 
QC'd By: )tlF 

PGL Job No.: GO50622 
Client Sample ID: R#241487 PGL Control No.: 9320 

Material Description: Non-woven Geotextlle 
SPECIMENS 

ASTM 04751 App 

ASTMD4751 Ap 
Specimens were tested es directed in Test Method 04751, Type of sieve shaker used is W.S. Tyler Rotap. 

MD - MA DlRECTlON 
Dc#l99 TD - TR#?S/R.€CTlON 

Precision a t  hetlc Laboratories 

~~- ~ 
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Precision Geosynthetic Laboratories 

June 23,2005 

Sharon Roberts 
ADVANCED TERRA TESTING INC. 
833 Parfet Street 
Lakewood, CO 80215 

Dear Ms. Roberts: RE: Rockv Flats ULF - Proi #2617-11 

Thank you for consulting Precision Geosynthetic Laboratories for your material testing needs. 

Enclosed is the final laboratory report for the testing of two (2) Nonwoven Geotextile sample(s) 
received June 21,2005. 

It should be noted that the test specimen and test sample used for this report was believed to be 
representative of the material produced under the designation herein stated. However, these 
results are indicative of only the specimens that were actually tested. The testing herein is based 
upon accepted industry practice as well as the test method listed. Precision Geosynthetic 
Laboratories neither accepts responsibility for nor makes claims to the final use and purpose of 
the material. 

By accepting the data and results represented on this report, Client agrees to limit the liability of 
Precision Geosynthetic Laboratories from Client and all other parties for claims arising out of the 
use of this data to the cost for the respective test@) represented in this report, and Client agrees 
to indemnify and hold harmless Precision Geosynthetic Laboratories from and against all liability 
in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence, not to be 
reproduced except in full and disclosed to other parties with the authorization of the client. 

It is a company policy to keep the physical records of each job for 2 years since the receipt of the 
samples and keep the electronic file for 7 years. Failed seam samples are kept for 7 years; 
good seam samples are disposed after 2 weeks and conformance samples are disposed 
after 1 month. Should you need us to keep them longer, please advise us in writing. ,. 

If you have any questions or if we may be of further service, please do not hesitate to call at 
800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Maria Espitia 
Quality Assurance 

Enclosure: (Job No. G050544) 

0 '  

Cora Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeW 714620-9631, Fax#714520-9637 
D W O O O  Reconi#281 

J 
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P Precision Geosynthetic Laboratories 

CLIENT: ADVANCED TERRA TESTING INC. 
PROJECT: Rocky Flats ULF - Pruj # 261 7-1 1 

VERIFICATION OF MATERIAL PROPERTIES 
(PGL Job No. G050544) 

MATERIAL DESCRIPTION: Nonwoven Geotextile 

SAMPLE(S1 SENT BY: Advanced Terra Testing Inc. 

DATE RECEIVED: June 21,2005 DATE REPORTED: June 23,2005 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

R#24 1487 
R#NG0986659 

TESTS REQUIRED: 

TEST METHOD 

ASTM 04491 
ASTM D475! 

PRECISION CONTROL NUMBER 

09394 
09395 

DESCRIPTION 

Permeabili~/PermI~Mt.l. 
Apparent Opening Size 0 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory 
at 22 2 2OC (71.6 2 3.6"F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table@) 1 8 2. The units in which the data are reported are 
included on these tables. 

PRECISION GEOSYNTHETIC LABORATORIES 

i; 
i- I 

w: - _. - 

Maria Espitia 
Quality Assurance 

l f  - v 
Cora B. Queja 
Vice President 

1160 North Gilbert Street, Anaheim, CA. 92801, TeY 716520-9631, Fax#7165208637 
DC#2000 Rec~nM281 



Date Received: 6/21/05 
Date Reported: 8/23/05 

Client Sample ID: R#241487 
Material Description: Non-woven Geotextile 

TABLE 8 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TEkRA TESTING 
PROJECT: ROCKY FLATS ULF Proj #2617-11 

QC'd By: WE 
PGL Job No.: GO50544 

SPECIMENS 
1 2 3 4 5 6 7 8 9 10 

METHOD DESCRIPTION 

Constant Head Specimens were tested as directed in Test Method 04491 using the Constent Heed method. . .  . .  

I 

ASTM 04751 Apparent Opening Size (mm) 
Spec1 

MD - MACHINE DIRECTION 
TO - TRANSVERSE DIRECTION 
DC#1991 Remrd#272 

PGL Control No.: 9394 

Precision Geosynthetic Laboratories 



TABLE 2. 
MATERIAL PROPERTIES 

CLIENT: ADVANCED TeRRA TESTING 
PROJECT: ROCKY FLATS ULF Proj #2617-11 

QC’d By: 
PGL Job No.: GO50544 

PGL Control No.: 9395 

Date Received: 6121105 
Date Reported: 6/23/05 

Client Sample ID: R#NG0986659 
I Material Description: Non-woven Geotextile 

SPECIMENS 

ASTM D4491 Permittivity (sec.”) 
Constant Head Sped 

MD - MAC E DIRECTION 
DC#l99 TD - T~~RSIRECTION 

Precision Geos y@ Laboratories 



SAMPLE QA-DR-0 1 

833 Parfet Street Lakewood. Colorado 80215 - (303) 232-8308 Fax: (303) 232-1579 



GRAIN SIZE ANALYSIS 
3 Inch to #200 Sieve 

ASTM D 422 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D-422 

CLIENT Tetra Tech-RMC 

BORING NO. 

SAMPLE NO. Gravel 
DEPTH Qh-bQ-o\ 
SOIL DESCR. Project #19-4886.002.00 
LOCATION Old Landfill 

Sieve 
Number 
(Size) 

3" 
1 112" 
314" 
318" 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

Pan Indiv. 
Weight Wt. + Pan 

(9) (9) 

0.00 0.00 
3.62 157.31 
34.75 3098.90 
3.71 111.46 
2.38 5.16 
2.28 5.92 
2.37 1 1.64 
2.35 16.81 
2.36 12.56 
2.32 12.00 
3.69 14.95 

Indiv. 
Wt. 

Retain. 

0.00 
153.69 
3064.15 
107.75 
2.78 
3.64 
9.27 
14.46 
10.20 
9.68 
11.26 

Cum. 
Wt. 

Retain. 

0.00 
153.69 
3217.84 
3325.59 
3328.37 
3332.01 
3341.28 
3355.74 
3365.94 
3375.62 
3386.88 

JOB NO. 2617-13 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 06-1 7-05 RS 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 8 Pan 
Before Washing (9) 3487.4 
Wt. Dry Soil 8 Pan 
Before Washing (9) 3476.0 
Weight of Pan (9) 34.8 
Wt. of Dry Soil 
Before Washing 344 1.3 
Wt. Dry Soil 8 Pan 
After Washing (9) 3421.6 
Wt. of Dry Soil 
After Washing (9) 3386.9 
-#200 Wash. Out % 1.6 

Cum. 
YO 

Retain. 

0.0 
4.5 
93.5 
96.6 
96.7 
96.8 
97.1 
97.5 
97.8 
98.1 
98.4 

YO 

Finer 
By Wt. 

100.0 
95.5 
6.5 
3.4 
3.3 
3.2 
2.9 
2.5 
2.2 
1.9 
1.6 

Data entered by: SR Date: , 06/20/2005 
Data checked by: Date: 6 o 05 333 FileName: VSOGRAV ADVANCED TERRA TESTING, INC. 
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PERMEABILITY - CONSTANT HEAD 
ASTM D 2434 



PERMEABILITY - CONSTANT HEAD 
ASTM D 2434 

CLIENT Tetra Tech-RMC 

BORING NO. Gravel ab 
JOB NO. 261 7-1 3 

SAMPLED 
DEPTH TEST STARTED 
SAMPLE NO. TEST FINISHED 
SOIL DESCR. Project #19-4886.002.00 SETUP DESCR. 
LOCATION Old Landfill SURCHARGE (psf) 
NOTES 

MOISTURE/DENSITY 

Wt. Wet Soil & Pan (9) 
Wt. Wet Soil (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

DATA 
BEFORE 

TEST 
22544.0 
21 31 8.6 
2 2474.0 

70.0 
1225.4 

2 1248.6 
0.3 

AFTER 
TEST 

30369.0 
29143.6 
22474.0 
7895.0 
1225.4 

2 1 248.6 
37.2 

Wt. of Entire Sample (9) 21318.00 29143.00 
Wt. of Entire Sample (Ib) 47.00 64.25 

Wet Density PCF 
Dry Density PCF 

82.0 1 13.3 
81.7 82.6 

Sample Diameter 30.175 cm 
Initial Height 22.708 crn 
Final Height 22.454 cm 
Sample Area 715.139 sq. cm 

1 1.880 in 
8.940 in 
8.840 in 

110.847 sq. in 

06-20-05 DPM 
06-20-05 DPM 
12" Cell 
100 

Porosity (X) 49.166 

Temperature (C) 
Temperature Correction 

19.6 
1.006 

TRIAL 1 
HEAD ELAPSED TIME VOLUME PERCOLATION RATE DETERMINATIONS 
cm. min. sec. cc k @ Test Temp. k@20degC 

cm/sec cmlsec 

1.15 69 181 19 2.6E+00 2.6E+00 
1.15 69 14322 2.1E+00 2.1 E+OO 

69 13714 2.OE+00 2.OE+00 1.15 
69 13484 1.9E+00 1.9E+00 1.15 

1.15 69 13820 2.OE+00 2.OE+00 

3.18 

Average of values 2.1 E+OO 

Data Entered By: SR Date: 06/22/2005 
Date Checked By: Date: /?a!& 
Filename: TTCHGRAV ADVANCED TERRA TESTING, INC. 



PERMEABILITY - CONSTANT HEAD 
ASTM D 2434 

CLIENT Tetra Tech-RMC JOB NO. 2617-13 

BORING NO. Gravel QA-bt-0 SAMPLED 
DEPTH TEST STARTED 06-20-05 DPM 
SAMPLE NO. TEST FINISHED 06-20-05 DPM 
SOIL DESCR. Project #19-4886.002.00 SETUP DESCR. 12” Cell 
LOCATION Old Landfill SURCHARGE (psf) 100 
NOTES 

Sample Diameter 30.175 cm 
Initial Height 22.454 cm 
Final Height 22.454 cm 
Sample Area 715.139 sq. cm 

11.880 in 
8.840 in 
8.840 in 

110.847 sq. in 

Wet Density PCF 
DryDensity PCF 

BEFORE AFTER 
TEST TEST 

82.9 113.3 
82.6 82.6 

Porosity (YO) 49.166 

Temperature (C) 
Temperature Correction 

19.6 
1.006 

TRIAL 2 
HEAD EiAPSED TIME VOLUME PERCOLATION RATE DETERMINATIONS 
cm. min. sec. cc k @ Test Temp. k @ 20 deg C 

cmlsec cm/sec 

4.24 0.75 45 15580 2.6E+00 2.6E+00 
0.75 45 15812 2.6E+00 2.6E+00 
0.75 45 15874 2.6E+00 2.6E+00 

Average of values 2.6E+00 

Data Entered By: SR Date: 06/22/2005 
Date Checked By: Date: ‘ /%do5  
Filename: TTCHGRAV 

a 
ADVANCED TERRA TESTING, INC. 



PERMEABILITY - CONSTANT HEAD 
ASTM D 2434 

CLIENT Tetra Tech-RMC JOB NO. 261 7-1 3 

BORING NO. Gravel QA- o(r-O\ SAMPLED 
DEPTH TEST STARTED 06-20-05 DPM 
SAMPLE NO. TEST FINISHED 06-20-05 DPM 
SOIL DESCR. Project #194886.002.00 SETUP DESCR. 12" Cell 
LOCAT ION Old Landfill SURCHARGE (psf) 100 
NOTES 

Sample Diameter 
Initial Height 
Final Height 
Sample Area 

Wet Density PCF 
Dry Density PCF 

Porosity (%) 

Temperature (C) 
Temperature Correction 

30.175 cm 
22.454 cm 
22.454 cm 

715.139 sq. cm 

BEFORE AFTER 
TEST TEST 

82.9 11 3.3 
82.6 82.6 

49.1 66 

19.6 
1.006 

11.880 in 
8.840 in 
8.840 in 

110.847 sq. in 

TPiiAL 3 
HEAD ELAPSED TIME VOLUME PERCOLATION RATE DETERMINATIONS 
cm . min. sec. cc k @ Test Temp. k@20degC 

cm/sec cm/sec 

2.29 1.75 105 14281 1.9E+00 1.9E+00 
1.75 105 14216 1.9E+00 1.9E+00 
1.75 105 141 08 1.8E+00 1.9E+00 

Average of values 1.9E+00 

Data Entered By: SR Date: 06/22/2005 
Date Checked By: Date: 6/u!&J 
Filename: TTCHGRAV ADVANCED TERRA TESTING, INC. 



SAMPLE QA-RF-0 1 

833 Parfet Street Lakewood, Colorado 80215 (303) 232-8308 Fax: (303) 232-1 579 

A 



ATTERBERG LIMITS 
ASTM D 4318 



~ AlTERBERG LIMITS TEST i ASTM D 4318 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

Plastic Limit 
Determination 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Tetra Tech-RMC 

Pit Fines t 2 A - W  
Project #194886.002.00 
Old Landfill 

1 2 

6.17 6.39 
5.53 ' 5.71 
0.64 0.68 
0.82 0.81 
4.71 4.90 

13.59 13.88 

Liquid Limit Device Number 0966 
Determination 

1 2 

Number of Blows 18 22 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Liquid Limit 
Plastic Limit 
Plasticity Index 

Atterberg Classification 

30.5 
13.7 
16.8 

CL 

12.35 12.81 
9.59 9.98 
2.76 2.83 
0.81 0.81 
8.78 9.1 7 

31.44 30.86 

3 

JOB NO. 2617-13 

6.44 
5.76 
0.68 
0.81 
4.95 

13.74 

DATE SAMPLED 
DATE TESTED 

3 4 

28 33 

12.66 12.86 
9.91 10.09 
2.75 2.77 
0.81 0.81 
9-10 9.28 

30.22 29.85 

06-1 7-05 SKL 

Data entry by. SR Date: 06/20/200 5 
Checked by: . a Date: o ! o s  
FileName: TTGOPITF ADVANCED TERRA TESTING, INC. 

0 
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HYDROMETER ANALYSIS 
WITH MECHANICAL GRAIN SIZE ANALYSIS 

ASTM D 422 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Project #19-4886.002.00 
LOCATION Old Landfill 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
wt. of ~ r y  Soil- (9) 
Moisture Content % 

72.43 
70.48 
1.95 
3.68 
66.80 
2.9 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

57.37 
55.74 

Sieve 
Number 
(Size) 

3" 
1 112" 
314" 
318" 
#4 
#10 

#20 
#40 
#60 
#loo 
#200 

Pan Indiv. 
Weight Wt. + Pan 

(9) (9 ) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 52.72 
0.00 135.06 

Indiv. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
52.72 
135.06 

Cum. 
Wt. 

Retain. 

0.00 
0.00 
0.00 
0.00 
52.72 
187.78 

JOB NO. 2617-13 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 06-21-05 RS 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Wet (9) 
Weight of - #10 

Dry (9) 
Wt. Total Sample 

Dry (9) 

Wet (9) 

Calc. Wt. "W" (9) 
Calc. Mass + #10 

Cum. 
% 

Retain. 

0.0 
0.0 
0.0 
0.0 
5.9 
21 .o 

% 
Finer 

By Wt. 

100.0 
100.0 
100.0 
100.0 
94.1 
79.0 

2.31 10.80 8.49 8.49 33.0 67.0 
2.30 11.58 9.28 17.77 46.2 53.8 
2.37 10.39 8.02 25.79 57.6 42.4 
2.30 8.55 6.25 32.04 66.4 33.6 
2.37 8.18 5.81 37.85 74.6 25.4 

914.86 

258.56 

187.78 

656.30 

706.46 

894.24 

70.56 
14.82 

Data entered by: SR E;;; ?,& qf38/2005 
Data checked by: & 
FileName: TTHOPlFl ADVANCED TERRA TESTING, INC. 

0 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. Project #19-4886.002.00 
LOCATION Old Landfill 

JOB NO. 2617-13 

SAMPLED 
DATE TESTED 06-21 -05 RS 
WASH SIEVE YeS 
DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 24.2 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01298 
Value of "alpha" 1 .oo Wt. Dry Sample "W" 70.556 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Codn 
Meniscus Codn 

4.0 
-1 .o 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" 1 OORaNV 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

I 

21 .oo 
19.50 
18.00 
16.50 
16.00 
15.00 
14.50 
14.00 
13.00 
12.25 

-- 
16.00 
14.50 
13.00 
1 1.50 
1 1.00 
10.00 
9.50 
9.00 
8.00 
7.25 

Grain Diameter = K*(SQRT(m)) 

- 
22.7 
20.6 
18.4 
16.3 
15.6 
14.2 
13.5 
12.8 
11.3 
10.3 

YO Effective 
Total Depth 

Sample L 

I -- 
22.7 12.85 
20.6 13.09 
18.4 13.34 
16.3 13.58 
15.6 13.67 
14.2 13.83 
13.5 13.91 
12.8 13.99 
11.3 14.16 
10.3 14.28 

Grain 
Diameter 

(mm) 

I 

0.0658 
0.0470 
0.0335 
0.0214 
0.0124 

0.0063 
0.0044 
0.0031 
0.0013 

0.0088 

Data entered by: SR Date: 06/28/2005 
Data checked by: Date: b/,Jd.d 
FileName: lTHOPlF1 ADVANCED TERRA TESTING, INC. 
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SAMPLE QA-RF-02 

833 Parfet Street Lakewood. Colorado 80215 (303) 232-8308 Fax: (303) 232-1579 



HYDROMETER ANALYSIS 
WITH MECHANICAL GRAIN SIZE ANALYSIS 

ASTM D 422 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM 5519 8 ASTM D 422 

CLIENT Tetra Tech - RMC 

BORlNG NO. QA-RF-2 
DEPTH 
SAMPLE NO. Rocky Flats Alluvium 
SOIL DESCR. Composite Grain Size 
LOCATION Old Landfill 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (a) 
wt. of DW soil- (9,1' 
Moisture Content % 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrorn. Sample Dry (9) 

Sieve 
Number 
(Size) 

6" 
3" 

1 112" 
314" 
318" 
#4 
#10 

#20 
#40 
#60 

#loo 
moo 

Pan 
Weight 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.34 
2.36 
2.36 
2.32 
2.37 

100.81 
97.22 
3.59 
3.68 

93.54 
3.8 

50.68 
48.81 

Indiv. Indiv. 

(9) Retain. 
Wt. + Pan Wt. 

79378.25 79378.25 
125984.62 125984.62 
120649.04 120649.04 
1 71 771.1 8 1 7 1771.18 
129579.26 129579.26 
90435.87 90435.87 
6951 5.15 6951 5.15 

12.60 10.26 
12.29 9.93 
7.32 4.96 
5.87 3.55 
5.78 3.41 

JOB NO. 2617-12 

SAMPLED 6/17/05 RSICWlKR 
DATE TESTED 611 7/05 RSICWIKR 
WASH SIEVE Yes on -3" Material 
DRY SIEVE Yes on +3" Material 

WASH SIEVE ANALYSIS 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Weight of - #10 

Wt. Total Sample 

Wet (g) 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. W" (9) 
Calc. Mass + #10 

Cum. Cum. % 
Wt. YO Finer 

Retain. Retain. By Wt. 

79 378.25 6.9 93.1 
205362.87 17.8 82.2 
32601 1-91 28.2 71.8 
497783.09 43.1 56.9 
627362.35 54.3 45.7 
717798.23 62.2 37.8 
787313.38 68.2 31.8 

10.26 74.9 25.1 
20.19 81.3 18.7 
25.15 84.6 15.4 
28.70 86.9 13.1 
32.1 1 89.1 10.9 

1 168768.08 

78731 3.68 

787313.38 

381454.40 

367355.84 

1154669.22 

153.42 
104.61 

Data entered by: RS Date: 06/23/2005 
Data checked by: &.) 
FileName: TTHOQARF ADVANCED TERRA TESTING, INC. 

Date: 0 6 / Z 3 h C  



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM 551 9 8 ASTM D 422 

CLIENT Tetra Tech - RMC JOB NO. 2617-12 

BORING NO. QA-RF-2 
DEPTH 
SAMPLE NO. Rocky Flats Alluvium 
SOIL DESCR. Composite Grain Size 
LOCATION Old Landfill 

SAMPLED 6/17/05 RSlCWlKR 
DATE TESTED 6/17/05 RSICWIKR 
WASH SIEVE Yes on -3" Material 
DRY SIEVE Yes on +3" Material 

Hydrometer # ASTM 152 H Temp., Deg. C 
Sp. Gr. of Soil 2.65 Temp. Coef. K 
Value of "alpha" 1 .oo Wt. Dry Sample "W" 
Deflocculant Sodium Hexametaphosphate % of Total Sample 
Defloc. Codn 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORaNV Sample L (mm) 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
21 .oo 
20.00 
19.00 
18.00 
17.00 
16.25 
16.00 
15.50 
15.00 
14.25 

- 
16.00 
15.00 
14.00 
13.00 
12.00 
11.25 
11 .oo 
10.50 
10.00 
9.25 

Grain Diameter = K'(SQRT(UT)) 

Data entered by  RS 
Data checked by: 0 
FileName: TTHOQARF 

- 
10.4 
9.8 
9.1 
8.5 
7.8 
7.3 
7.2 
6.8 
6.5 
6.0 

- 
10.4 
9.8 
9.1 
8.5 
7.8 
7.3 
7.2 
6.8 
6.5 
6.0 

- 
12.85 
13.01 
13.17 
13.34 
13.50 
13.63 
13.67 
13.75 
13.83 
13.95 

- 
0.0661 
0.0470 
0.0335 
0.0213 
0.0124 
0.0088 
0.0062 
0.0044 
0.0031 
0.001 3 

Date: 06/23/2005 
Date: 0 6 f Z 3 / i  

ADVANCED TERRA TESTING, INC. 

23.8 
0.01 304 
153.418 
100.0 
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CLIENT Tetra Tech - RMC 

MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

BORING NO. QA-RF-2 
DEPTH 
SAMPLE NO. Rocky Flats Alluvium 
SOIL DESCR. -3" Fraction Only 
LOCATION Old Landfill 

JOB NO. 2617-12 

SAMPLED 6/17/05 RSICWIKR 
DATE TESTED 6/21/05 RS 
WASH SIEVE Yes 
DRY SIEVE No 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil 8 Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

Wt. Total Sample 

Weight of + #10 
Before Washing (9) 
Weight of + #lo 

100.81 After Washing (9) 
97.22 Weight of - #10 

3.68 Weight of - #10 

Wet (9) 

3.59 Wet (9) 

93.54 ... Dry (9) 
5.8 wt. Total Sample 

Dry (9) 

Wt. Hydrom. Sample Wet (9) 50.68 Calc. Wt. "W" (9) 
Wt. Hydrom. Sample Dry (9) 48.81 Calc. Mass + #10 

Sieve Pan Indiv. Indiv. Cum. Cum. Yo 
Number Weight Wt. + Pan Wt. w 1. % Finer 
(Size) (9) (g ) Retain. Retain. Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 112" 0.00 616.20 616.20 616.20 12.7 87.3 
314" 0.00 877.30 877.30 1493.50 30.8 69.2 
318" 0.00 661.81 661.81 2155.31 44.5 55.5 
#4 0.00 461.89 461.89 2617.20 54.0 46.0 
#10 0.00 355.04 355.04 2972.24 61.3 38.7 

#20 2.34 12.60 10.26 10.26 69.4 30.6 
#40 2.36 12.29 9.93 20.19 77.3 22.7 
MO 2.36 7.32 4.96 25.15 81.2 18.8 
#loo 2.32 5.87 3.55 28.70 84.1 15.9 
moo 2.37 5.78 3.41 32.1 1 86.8 13.2 

Data entered by: RS Date: 06/23/2005 
Data checked by: a 
FileName: TTHORF31 

Date: &,&3@ 
ADVANCED TERRA TESTING, INC. 

4920.47 

3493.54 

2972.24 

1426.93 

1876.22 

4848.46 

126.13 
77.32 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM D 422 

CLIENT Tetra Tech - RMC JOB NO. 2617-12 

BORING NO. QA-RF-2 
DEPTH 
SAMPLE NO. Rocky Flats Alluvium 
SOIL DESCR. -3" Fraction Only 
LOCATION Old Landfill 

SAMPLED 611 7/05 RSlCWlKR 
DATE TESTED 6/21/05 RS 
WASH SIEVE Yes 
DRY SIEVE No 

Hydrometer # ASTM 152 H Temp., Deg. C 
Sp. Gr. of Soil 2.65 Temp. Coef. K 
Value of "alpha" 1 .oo Wt. Dry Sample W" 
Deflocculant Sodium Hexametaphosphate % of Total Sample 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter - 

(min) "R" lOORaNV Sample i (mm) 

- -- - - - I 0.0 
0.5 21 .oo 16.00 12.7 12.7 12.85 0.0661 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

20.00 
19.00 
18.00 
17.00 
16.25 
16.00 
15.50 
15.00 
14.25 

15.00 
14.00 
13.00 
12.00 
1 1.25 
1 1 .oo 
10.50 
10.00 
9.25 

11.9 , 
11.1 
10.3 
9.5 
8.9 
8.7 
8.3 
7.9 
7.3 

11.9 
11.1 
10.3 
9.5 
8.9 
8.7 
8.3 
7.9 
7.3 

Grain Diameter = K*(SQRT(L/T)) 

Data entered by: RS Date: 06/23/2005 
Data checked by: c ) Date: 0 6 / 2 7 k -  

0 
FileName: TTHORF3l 

%iq 

13.01 
13.17 
13.34 
13.50 
13.63 
13.67 
13.75 
13.83 
13.95 

0.0470 
0.0335 
0.0213 
0.01 24 
0.0088 
0.0062 
0.0044 
0.0031 
0.0013 

23.8 
0.01 304 
126.1 32 

100.0 

ADVANCED TERRA TESTING, INC. 
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ATTERBERG LIMITS 
ASTM D 4318 



AlTERBERG LIMITS TEST 
ASTM D 4318 

CLIENT Tetra Tech-RMC JOB NO. 261 7-1 2 

QA-RF-2 DATE SAMPLED 
DATE TESTED 06-2 1-05 SKL 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

Project #19-4886.002.00 
Old Landfill 

Plastic Limit 
Determination 

1 2 3 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

6.74 6.59 
6.01 5.88 
0.73 0.71 
0.73 0.76 
5.28 5.12 

13.83 13.87 

6.89 
6.15 
0.74 
0.82 
5.33 

13.88 

Liquid Limit 
Determination 

Device Number 0966 

3 

Number of Blows 21 24 32 

Wt Dish &Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
W t of Dish 
Wt of Dry Soil 
Moisture Content 

14.26 13.12 
10.26 9.52 
4.00 3.60 
0.75 0.81 
9.51 8.71 

42.06 41.33 

14.32 
10.56 
3.76 
0.82 
9.74 

38.60 

Liquid Limit 
Plastic Limit 
Plasticity Index 

40.8 
13.9 
26.9 

Atterberg Classification CL 

Data entry by: 
Checkedby: a SR Date: 06/22/2005 

Date: 6/.33/0< 
lTGOARF2 ADVANCED TERRA TESTING, INC. 

I 
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42 

c. 5 41 
c s 
2 
I 
5 40 
I 

39 

38 

Atterberg Limits, Flow Curve 
QA-RF-2. , 

\m 
\ 

Number of Blows 25 

I PLASTICITY CHART 
QA-RF-2,, 

80 

60 

X a 
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Liquid Limit 
100 1 20 

I A Classification I 



SAMPLE QA-BF-0 1 

-IzRFU\ TEsr 

833 Parfel Street Lakewood. Colorado 80215 (303) 232-8308 - Fax: (303) 232-1579 



ATTERBERG LIMITS 
ASTM D 4318 



AlTERBERG LIMITS TEST 
ASTM D 43 18 

CLIENT 0 Tetra Tech-RMC JOB NO. 261 7-14 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
COCAT ION 

QABF-01 DATE SAMPLED 
DATE TESTED 06-20-05 RS 

Centennial Pit Fines 
Project #19-4886.002.00 
Old Landfill 

Plastic Limit 
Determination 

1 2 3 

Wt Dish &Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

5.15 5.39 
4.59 4.80 
0.56 0.59 
0.81 0.81 
3.78 3.99 

14.81 14.79 

5.55 
4.92 
0.63 
0.75 
4.17 

15.1 1 

Liquid Limit 
Determination 

Device Number 0860 

1 2 3 4 

Number of Blows 30 32 23 18 

Wt Dish &Wet Soil 
w t  ~ i s h  8 ~ r y  soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

10.82 10.26 
7.84 7.45 
2.98 2-81 
0.82 0.81 
7.02 6.64 

42.45 42.32 

10.30 12.49 
7.43 8.89 
2.87 3.60 
0.8 1 0.81 
6.62 8.08 

43.35 44.55 

Liquid Limit 
Plastic Limit 
Plasticity Index 

43.2 
14.9 
28.3 

Atterberg Classification CL 

a Data entry by: 
Checked by: 

SR Date: I / /06/28/2005 
Date: t/J-q/95/ 

TTGOQABF ADVANCED TERRA TESTING, INC. FileName: 



I Atterberg Limits, Flow Curve I 
I QABF-01, , Centennial Pit Fines I 

45 

44 

43 

42 
Number of Blows 25 

80 

60 

I PLASTICITY CHART 
QABF-01. . Centennial Pit Fines 

20 

0 
0 20 40 

MH rOH 7 
60 80 

Liquid Limit 
100 120 



HYDROMETER ANALYSIS 
WITH MECHANICAL GRAIN SIZE ANALYSIS 

ASTM D 422 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC JOB NO. 2617-14 

BORING NO. QABF-O 1 SAMPLED 

SAMPLE NO. Centennial Pit Fines WASH SIEVE Yes 
SOIL DESCR. Project #19-4886.002.00 DRY SIEVE No 
LOCATION Old Landfill 

, DEPTH DATE TESTED 06-21 -05 RS 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes Wt. Total Sample 

NATURAL No Weight of + #lo 
Before Washing (9) 
Weight of + #10 

Wt. Wet Soil & Pan (9) 39.96 After Washing (9) 
Wt. Dry Soil & Pan (9) 39.27 Weight of - #10 

Wt. of Pan Only (9) 3.65 Weight of - #10 

Wet (9) 

Wt. Lost Moisture (9) 0.69 Wet (9) 

35.62 
1.9 

Wt. of Dry Soil (9) 
Moisture Content O h  0 

Dry (9) 

Dry (9) 
Wt. Total Sample 

Wt. Hydrom. Sample Wet (9) 59.03 Calc. Wt. "W" (9) 
Wt. Hydrom. Sample Dry (9) 57.91 Calc. Mass + #10 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. Wt. % Finer 
(Size) (9) (9) Retain. Retain. Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0 .o 100.0 
1 112" 0.00 0.00 0.00 0.00 0.0 100.0 
314" 0.00 0.00 0.00 0.00 0.0 100.0 
318" 0.00 4.51 4.51 4.51 0.7 99.3 
#4 0.00 91.64 91.64 96.15 14.4 85.6 
#lo 0.00 78.16 78.16 174.31 26.0 74 .O 

#20 
#40 
#I60 
#loo 
#200 

2.30 15.60 13.30 13.30 43.0 57.0 
2.35 12.04 9.69 22.99 55.4 44.6 
2.32 8.08 5.76 28.75 62.7 37.3 
2.35 6.58 4.23 32.98 68.2 31.8 
2.36 6.75 4.39 37.37 73.8 26.2 

679.61 

179.43 

174.31 

500.18 

495.70 

670.01 

78.27 
20.36 

Date: 06/28/2005 
Date: 612 < / d S  

ADVANCED TERRA TESTING, INC. 

Data entered by: 
Data checked by: 

0 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC 

BORING NO. QABF-01 
DEPTH 
SAMPLE NO. Centennial Pit Fines 
SOIL DESCR. Project #19-4886.002.00 
LOCATION Old Landfill 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.65 
Value of "alpha" 1 .oo 
Deflocculant Sodium Hexametaphosphate 
Defloc. Con'n 4.0 
Meniscus Corr'n -1 .o 

T 
Elapsed Hydrometer Reading % 

Time Original Corrected Total 
(min) "R" 1 OORaMl Sample 

0.0 
0.5 
1 .o 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1440.0 

- 
25.00 
24.00 
23.00 
21.50 
20.00 
19.50 
18.50 
18.00 
17.50 
16.50 

- 
20.00 
19.00 
18.00 
16.50 
15.00 
14.50 
13.50 
13.00 
12.50 
11.50 

Grain Diameter = K'(SQRT(L/T)) 

- 
25.6 
24.3 
23.0 
21.1 
19.2 
18.5 
17.2 
16.6 
16.0 
14.7 

JOB NO. 2617-14 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 06-21-05 RS 

Temp., Deg. C 23.8 
Temp. Coef. K 0.01 304 
Wt. Dry Sample "W" 78.267 
% of Total Sample 100.0 

Effective Grain 
Depth Diameter 

L (mm) 

I -- 
25.6 12.19 
24.3 12.35 
23.0 12.52 
21.1 12.76 
19.2 13.01 
18.5 13.09 
17.2 13.26 
16.6 13.34 
16.0 13.42 
14.7 13.58 

- 
0.0644 
0.0458 
0.0326 
0.0208 
0.0121 
0.0086 
0.0061 
0.0043 
0.0030 
0.001 3 

Data entered by: SR Date: 06/28/2005 
Data checked by: & 
FileName: TTHOBFOl ADVANCED TERRA TESTING, INC. 

Date: 6/a?/.c 
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STANDARD PROCTOR COMPACTION TEST 
METHOD A, B OK C 

ASTM D 698 



COMPACTION TEST 
ASTM D 698 B 

CLIENT: Tetra Tech - RMC JOB NO. 2617-14 

BORING NO. QABF-01 DATE SAMPLED 

SAMPLE NO. 
SOIL DESCR. Project #19-4886.002.00 

DATE TESTED 
Centennial Pit Fines LOCATION Old Landfill 

61 1 8.1 9&20/05 RS DEPTH 

Moisture Determination 

Wt of Moisture added (ml) 

Wt. of soil 8 dish (9) 
Dry wt. soil 8 dish (9) 
Net loss of moisture (9) 
Wt. of dish (g) 
Net wt. of dry soil (9) 
Moisture Content (X) 
Corrected Moisture Content 

Density detm’nation 

Wt of soil 8 mold (Ib) 
Wt. of mold (Ib) 
Net wt. of wet soil (Ib) 
Net wt of dry soil (Ib) 
Dry Density, (Pcf) 
Corrected Dry Density (pd) 

1 
240.00 

334.25 
293.45 
40.80 
8.05 

285.40 
14.30 

14.79 
10.31 

3.92 
117.59 

4.48 

30 

2 3 4 5 
200.00 160.00 120.00 320.00 

483.40 422.75 354.63 486.09 
431.44 382.40 326.17 418.80 
51.96 40.35 28.46 67.29 
8.20 8.36 7.66 7.84 

423.24 374.04 318.51 410.96 
12.28 10.79 8.94 16.37 

14.79 14.64 14.45 14.70 
10.31 10.31 10.31 10.31 
4.48 4.33 4.14 4.39 
3.99 3.91 3.80 3.77 

119.70 117.25 114.01 113.17 

30 30 30 30 

I 
Data entered by: RS 06\21 12005 
Datacheckedby: 
FileName: TIFRCPF ADVANCED TERRA TESTING, INC. 
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Proctor Compaction Test 
QABF-01, , Centennial Pit Fines 
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ASTM D 698 B, Rock correction applied? N 

ADVANCED TERRA TESTING, INC. 



SAMPLE QA-BF-02 

833 Parlet Street Lakewood, Colorado 80215 - (303) 232-8308 Fax: (303) 232-1579 



MOISTURE CONTENT 
ASTM D 2216 



Moisture Content Determinations 
ASTM D 2216 

CL1ENT:Tetra Tech-RMC 
LOCATION: Old Landfill 

BORING 
SAMPLE DEPTH 
SAMPLE NO. 
DATE SAMPLED 
DATE TESTED 
SOIL DESCRIPTION 

MOISTURE DETERMINATIONS 
Wt. of Wet Soil 8 Dish (gms) 
Wt. of Dry Soil 8 Dish (gms) 
Net Loss of Moisture (gms) 
Wt. of Dish (gms) 
Wt. of Dry Soil (grns) 
Moisture Content (%) 

QA-BF-02 

LaFarge Pit Fines 

06-24-05 RS 

1181.02 
1082.93 

98.09 
15.05 

1067.88 
9.2 

JOB NO.:2617-15 

06/28/2005 
Efte: b/dE;/ps Date: 
TTNOBF02 ADVANCED TERRA TESTING, INC 

Data entered by: 
Data checked by: 
FileName: 



ATTERBERG LIMITS 
ASTM D 4318 



ATTERBERG LIMITS TEST 
ASTM D 431 8 

CLIENT 

BORING NO. 
DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

Plastic Limit 
Determination 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Tetra Tech-RMC 

QA-BF-02 

LaFarge Pit Fines 

Old Landfill 

1 2 

6.23 6.23 
5.61 5.59 
0.62 0.64 
0.82 0.81 
4.79 4.78 

12.94 13.39 

Liquid Limit Device Number 0966 
Determination 

1 2 

Number of Blows 16 20 

Wt Dish & Wet Soil 
Wt Dish 8 Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

a 

Liquid Limit 
Plastic Limit 
Plasticity Index 

Atterberg Classification 

Data entrv bv: 
Checked by:. S&Q, 
FileName: 

.. . 
42.4 
13.0 
29.4 

12.60 11.89 
8.93 8.50 
3.67 3.39 
0.81 0.82 
8.12 7.68 

45.20 44.14 

CL 

3 

JOB NO. 2617-15 

6.09 
5.49 
0.60 
0.75 
4.74 

12.66 

DATE SAMPLED 
DATETESTED 06-28-05 SKL 

3 4 5 

25 28 32 

12.65 1 1.79 1 1.28 
9.12 8.56 8.23 
3.53 3.23 3.05 
0.82 0.76 0.77 
8.30 7.80 7.46 

42.53 41.41 40.88 

SR Date: 06/29/2005 
Date: b/&9!& 

TTGOBF02 ADVANCED TERRA TESTING. INC. 
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QA-BF-02, , LaFarge Pit Fines 

Number of Blows 25 
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HYDROMETER ANALYSIS 
WITH MECHANICAL GRAIN SIZE ANALYSIS 

ASTM D 422 



CLIENT Tetra Tech-RMC 

MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

BORING NO. QA-BF-02 
DEPTH 
SAMPLE NO. LaFarge Pit Fines 
SOIL DESCR. 
LOCATION Old Landfill 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (9) 
Wt. Dry Soil & Pan (9) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (n) 
wt. of ~ r y  soit- (9, 
Moisture Content % 

76.19 
74.65 

1.54 
3.62 

71.03 
2.2 

Wt. Hydrom. Sample Wet (9) 
Wt. Hydrom. Sample Dry (9) 

58.28 
57.04 

Sieve Pan Indiv. Indiv. 

(Size) (9) (9) Retain. 
Number Weight Wt. + Pan Wt. 

3" 0.00 0.00 0.00 
1 112" 0.00 0.00 0.00 
314" 0.00 0.00 0.00 
318" 0.00 101.71 101.71 
#I4 0.00 364.40 364.40 
#10 0.00 304.93 304.93 

#20 
#40 
#60 
#loo 
#200 

JOB NO. 2617-15 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 06-28-05 RS 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 

Weight of + #10 
Before Washing (9) 
Weight of + #10 
After Washing (9) 
Weight of - #10 

Weight of - #10 

Wt. Total Sample 

Wet (9) 

Dry (9) 

Dry (9) 

Calc. Wt. "W" (9) 
Calc. Mass + #10 

Cum. Cum. YO 

Wt. YO Finer 
Retain. Retain. By Wt. 

0.00 0.0 100.0 
0.00 0.0 100.0 
0.00 0.0 100.0 

101.71 4.3 95.7 
466.1 1 19.7 80.3 
771.04 32.6 67.4 

2.35 12.91 10.56 10.56 45.1 54.9 
2.36 12.70 10.34 20.90 57.3 42.7 
2.36 9.09 6.73 27.63 65.3 34.7 
2.30 7.21 4.91 32.54 71.1 28.9 
3.59 8.53 4.94 37.48 76.9 23.1 

2396.53 

81 1.24 

771.04 

1585.29 

1591 .OO 

2362.04 

84.69 
27.64 

Data entered by: SR Date: 0613012005 
Data checked by: a% Date: 6 B - 5  k FileName: lTHOBF02 ADVANCED TERRA TESTING, INC. 

%!$ 



,., . . .. HYDROMETER ANALYSIS - SEDIMENTATION DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC JOB NO. 2617-15 

BORING NO. QA-BF-02 
DEPTH 
SAMPLE NO. LaFarge Pit Fines 
SOIL DESCR. 
LOCATION Old Landfill 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 06-28-05 RS 

Hydrometer # ASTM 152 H Temp., Deg. C 24.4 
Sp. Gr. of Soil 2.65 Temp. Coef. K 0.01295 
Value of "alpha" 1 .oo Wt. Dry Sample "W" 84.687 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscus Con'n -1 .o 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" 1 OORaMl 

0.0 
0.5 
1 .o 
2 .o 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1365.0 

- 
24.50 
22.50 
21.00 
19.75 
18.75 
17.75 
17.00 
17.00 
15.75 
15.00 

I 

19.50 
17.50 
16.00 
14.75 
13.75 
12.75 
12.00 
12.00 
10.75 
10.00 

Grain Diameter = K'(SQRT(L/T)) 

-- 
23.0 
20.7 
18.9 
17.4 
16.2 
15.1 
14.2 
14.2 
12.7 
11.8 

% Effective Grain 
Total Depth Diameter 

Sample L (mm) 

- - 
23.0 12.27 
20.7 12.60 
18.9 12.85 
17.4 13.05 
16.2 13.22 
15.1 13.38 
14.2 13.50 
14.2 13.50 
12.7 13.71 
11.8 13.83 

- 
0.0642 
0.0460 
0.0328 
0.0209 
0.0122 
0.0086 
0.0061 
0.0043 
0.0030 
0.0013 

Data entered by: SR Date: 06/30/2005 
Data checked by: W Date: 6/30/0 5 
FileName: TTHOBF02 ADVANCED TERRA TESTING, INC. . .  
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STANDARD PROCTOR COMPACTION TEST 
METWQD A, I3 or C. 

ASTM D 698 



COMPACTION TEST 
ASTM D 698 B 

CLIENT: Tetra Tech - RMC JOB NO. 2617-15 

BORING NO. QA-BF-02 DATE SAMPLED 
DEPTH DATE TESTED 6/28/05 RS 
SAMPLE NO. LaFarge Pit Fines LOCATION Old Landfill 
SOIL DESCR. 

a 

Moisture Determination 

Wt of Moisture added (ml) 

Wt. of soil 8 dish (9) 
Dry wt. soil 8 dish (9) 
Net loss of moisture (9) 
Wl. of dish (9) 
Net wt. of dry soil (9) 
Moisture Content (%) 
Corrected Moisture Content 

1 
240.00 

290.02 
259.90 
30.12 
8.38 

251.52 
11.98 

2 
160.00 

398.30 
367.13 
31.17 
8.23 

358.90 
8.68 

3 4 
280.00 320.00 

390.01 287.93 
343.60 249.52 
46.41 38.41 
7.86 8.65 

335.74 240.87 
13.82 15.95 

5 
200.00 

51 3.86 
467.49 
46.37 
8.12 

459.37 
10.09 

Density determination 

Wl of soil 8 mold (Ib) 14.89 14.63 14.77 14.66 14.82 
Wt. of mold (Ib) 10.31 10.31 10.31 10.31 10.31 
Net wt. of wet soil (Ib) 4.58 4.32 , 4.46 4.35 4.51 
Net wt of dry soil (Ib) 4.09 3.97 3.92 3.75 4.10 
Dry Density. (pd) 122.71 119.24 117.55 112.55 122.89 
Corrected Dry Density (pcf) 

30 30 30 30 30 

Data entered by: RS Date: 06/30/2005 

FileName: TTPRLAFG ADVANCED TERRA TESTING, INC. 
Datachecked by: l4L D a t e : N 6 5  

~ 



Proctor Compaction Test 
QA-BF-02., LaFarge Pit Fines 

135 

130 

125 
Q 

)r 

v) ':: c 
Q) 
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I 

Zero Air Voids Curve 
@ SG reported below + 

I 
25 10 15 20 

Moisture Content (%) 

Best Fit Curve e Actual Data - Zero Air VoidsCurve @ SG = 2.60 

OPTIMUM MOISTURE CONTENT = 10.7 MAXIMUM DRY DENSITY = 123.5 
ASTM D 698 B. Rock correction applied? N 

ADVANCED TERRA TESTING, INC. 



SAMPLE QA-BF-03 

833 Parfet Street Lakewood, Colorado 8021 5 (303) 232-8308 Fax: (303) 232-1 579 
I 
I 



ATTERBERG LIMITS 
ASTM D 4318 



-~ ~ 

AlTERBERG LIMITS TEST 
ASTM D 4318 

CLIENT 

BORING NO. 
0 

DEPTH 
SAMPLE NO. 
SOIL DESCR. 
LOCATION 

Plastic Limit 
Determination 

Wt Dish & Wet Soil 
Wt Dish & Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Liquid Limit 
Determination 

Number of Blows 

Wt Dish & Wet Soil 
Wt Dish 8 Dry Soil 
Wt of Moisture 
Wt of Dish 
Wt of Dry Soil 
Moisture Content 

Tetra Tech-RMC 

I 
Data entry by: 
Checked b y : d  
FileName: 

QA-BF-03 

1 2 

6.97 7.00 
6.21 6.26 
0.76 0.74 
0.75 0.81 
5.46 5.45 

13.92 13.58 

Liquid Limit 
Plastic Limit 
Plasticity Index 

Atterberg Classification 

Device Number 0860 

36.4 
13.6 
22.8 

CL 

1 2 

17 20 

1 1.50 12.63 
8.53 9.43 
2.97 3.20 
0.76 0.82 
7.77 8.61 

38.22 37.17 

DATE SAMPLED 
DATE TESTED 07-22-05 S K L  

3 

6.93 
6.20 
0.73 
0.73 
5.47 

13.35 

3 

32 

11.98 
9.06 
2.92 
0.82 
8.24 

35.44 

JOB NO. 2617-16 

SR Date: 07/25/2005 

lTGOBFO3 ADVANCED TERRA TESTING, INC. 
Date: 7/K,& 

J 



Atterberg Limits, Flow Curve 
, , QA-BF-03 . 

39 

38 

c. 
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C 
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E 37 
.- a, 
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36 

35 
Number of Blows 
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- 
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- 
25 

I PLASTICITY CHART 
. . QA-BF-03 
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GRAIN SIZE ANALYSIS 
3 Inch To - #200 

ASTM D 422 I 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Tetra Tech-RMC JOB NO. 2617-16 

BORING NO. 
DEPTH 

SOIL DESCR. 
LOCATION 

SAMPLE NO. QA-BF-03 

SAMPLED 

WASH SIEVE Yes 
DRY SIEVE No 

DATE TESTED 07-2 1-05 AG 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes Wt. Total Sample 

NATURAL No Weight of + #10 
Before Washing (9) 
Weight of + #10 

Wt. Wet Soil & Pan (9) 69.05 After Washing (9) 
Wt. Dry Soil & Pan (9) 66.90 Weight of - #10 

Wt. of Pan Only (9) 3.63 Weight of - #10 

Moisture Content Yo 3.4 Wt. Total Sample 

Wet (9) 

Wt. Lost Moisture (9) 2.15 Wet (9) 

Wt. of Dry Soil (9) 63.27 Dly (9) 

Dry (9) 

Wt. Hydrom. Sample Wet (9) 205.18 Calc. Wt. "W" (9) 
Wt. Hydrom. Sample Dry (9) 198.44 Calc. Mass + #10 

Sieve Pan Indiv. Indiv. Cum. Cum. % 
Number Weight Wt. + Pan Wt. wt. YO Finer 
(Sue) (9) (g 1 Retain. Retain. Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 112" 0.00 0.00 0.00 0.00 0.0 100.0 
314" 0.00 0.00 0.00 0.00 0.0 100.0 
318" 0.00 45.57 45.57 45.57 1.5 98.5 
#4 0.00 264.67 264.67 310.24 10.2 89.8 
#10 0.00 386.58 386.58 696.82 22.9 77.1 

#20 
#40 
#60 
#loo 
#200 

3.66 37.78 34.12 34.12 36.2 63.8 
3.62 35.26 31 -64 65.76 48.5 51.5 
3.69 28.24 24.55 90.31 58.0 42.0 
3.68 24.45 20.77 111.08 66.1 33.9 
3.60 22.52 18.92 130.00 73.4 26.6 

Date: 
Date: 7 2. J0L22/2O05 

Data entered by: SR 
Data checked by: &% 

3122.36 

823.06 

696.82 

2299.30 

2345.83 

3042.65 

257.38 
58.95 

FileName: TTMOBF03 ADVANCED TERRA TESTING, INC. 
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STANDARD PROCTOR COMPACTION TEST 
METHOD A, B or C 

ASTM D 698 



COMPACTION TEST 
ASTM D 698 B 

CLIENT: Tetra Tech - RMC 

;(33(3NO. QA-BF-03 DATE SAMPLED 

SAMPLE NO. LOCATION 
DATE TESTED 

SOIL DESCR. 

Moisture Determination 

Wt of Moisture added (ml) 

Wt. of soil 8 dsh (9) 
Dry w t  soil B dish (9) 
Net loss of moisture (9) 
Wt. of dish (9) 
Net wt. of dry soil (9) 
Moisture Content (%) 
Corrected Moisture Content 

Density determination 

Wt of soil 8 mold (Ib) 
Wt. of mold (Ib) 
Net wt. of wet soil (Ib) 
Net wt of dry soil (Ib) 
Dry Density, (pcf) 
Corrected Dry Density (pcf) 

Volume Factor 

1 
280.00 

366.42 
319.41 
47.01 
8.31 

311.10 
15.11 

14.74 
10.31 
4.43 
3.85 

115.45 

30 

2 
240.00 

316.50 
280.25 
36.25 
8.21 

272.04 
13.33 

14.85 
10.31 
4.54 
4.01 

120.19 

30 

3 
200.00 

392.85 
352.93 
39.92 
8.34 

344.59 
11.58 

14.88 
10.31 
4.57 
4.10 

122.87 

30 

JOB NO. 2617-16 

7/22/05 RS 

4 
160.00 

426.16 
388.76 
37.40 
8.65 

380.1 1 
9.84 

14.72 
10.31 
4.41 
4.01 

120.45 

30 

5 
120.00 

381.52 
352.99 
28.53 
7.84 

345.15 
8.27 

14.46 
10.31 
4.15 
3.83 

114.99 

30 

Data entered by: RS 07/25/2005 
Data checked by:* ~~~~~d 
FileName: lTPRQBO7 ADVANCED TERRA TESTING, INC. 
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Proctor Compaction Test 
Q A - B F 0 9 ,  

10 15 

Moisture Content (%) 
20 25 

Best Fit Curve 0 Actual Data - Zero Air VoidsCurve @ SG = 2.6 

OPTIMUM MOISTURE CONTENT = 11.4 MAXIMUM DRY DENSITY = 123.2 
ASTM D 698 B. Rock correction applied? N 

ADVANCED TERRA TESTING, INC. 
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APPENDIX H 

FINAL AS-BUILT RECORD SURVEYS OF THE OLF 
(SUBGRADE 1 AND 2, BUTTRESS AND COVER SOIL) 



FINAL RECORD DRAWINGS 
TABLE OF CONTENTS 

SHEET 1 : COVER SHEET 

SHEET 2: FINISHED GRADE TO SUBGRADE 2 COMPARISON 

SHEET 3: 

SHEET 4: BUTTRESS TOPOGRAPHY SURVEY 

SHEET 5: BUTTRESS DRAIN ROCK THICKNESS 

SHEET 6: B m s s  SUBGRADE TOPOGRAPHY 

DIVERSION BERMS, SEEPS, AND EROSION MATTING LOCATIONS 

SHEET 7: ORIGINAL LANDFILL FIELD DENSITY SAMF'LE LOCATIONS 
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APPENDIX I 
AIR MONITORING DATA 



To: Mike Keating 

From Peter Holmyard, Enviro 

Date: 6/24/05 

MEMO 

on H&S Manager, RFETS $& 

Subject: RFETS Original Landfill Project Air Sampling Results 

The attached report contains results from both personnel and area integrated air 
samples collected between May 1 gth and June 10th 2005 at the RFETS Original 
Landfill Project. Personnel samples were collected inside the cabs of equipment 
operators working in level C PPE with full face APR respirators equipped with 
PlOO/chemical cartridges, tyvek coveralls, booties, and nitrile gloves. Area 
samples were collected at the landfill exclusion zone (EZ) boundary. All samples 
were analyzed at a certified off-site industrial hygiene laboratory for metals. 

The report includes: 

0 IH Sample Logs which describe when, where and for how long samples were 
collected 

0 A Summary of Laboratory Data, with calculated exposure Time-Weighted 
Averages for metals 
DataChem laboratory reports with sample analytical data, laboratory QA/QC 
data, and chain of custody forms. 

All results were below both site and regulatory exposure limits for the metals 
analyzed. 

If you have any questions, please call me at 303 994 3907. 

. .  



ORIGINAL LANDFILL IH SAMPLING LOGS 



ORIGINAL LANDFILL IH SAMPLE LOG 

5460- - 00 - - p M  
DATE SAMPLE LOCATION/ PRE-FLOW POST-FLOW TIME 

NO. EMPLOYEE m m .  m m .  ON 



DATE 

t 

ORIGINAL LANDFILL IH SAMPLE LOG 

SAMPLE LOCATION/ PRE-FLOW POST-FLOW TIME 
NO. EMPLOYEE m. m. ON I TOTAL 

0 

015 

016 

I I- 

f\ t\ 

. 
029 

030 

c 



ORIGINAL LANDFILL SUMMARY OF LABORATORY 
RESULTS 



0 
Summary of Laboratory Data on Integrated Air Samples at Original Landfill Project, RFETS, from 

Date Individual/ 
Localion 

5/19/05 Ron Wood 

5/19/05 West EZ 

SI20105 Ron Wood 

5120105 West EZ 
Boundary 

5/23/05 Ron Wood 

B.oundary 

Results Expressed as Time-Weighted Average (TWA) 
Arsenic Beryllium Cadmium Chromium Cobalt Copper Lead Moiyb- Nickel Selenium Silver Tellurium Vanadium 
pg/m’ ~ g / m ’  pg/mJ pg/m’ pg/m’ pg/m” pg/m’ denum pg/mS pg/m’ pg/m3 pg/m” M m ’  

pdm3 
<4 c0.02 c0.06 <0.4 <0.08 c0.2 <0.5 c0.4 co. 1 <3 <o. 1 <2 <0.05 

c4 <0.02 <0.06 <0.4 cO.08 4 . 2  <OS <0.4 <o. I c3 <o. 1 <2 <0.05 

c4 <0.02 <0.06 ~ 0 . 4  <0.08 4 . 2  c0.5 ~ 0 . 4  CO. 1 <3 <o. 1 <2 <0.05 

<4 <0.02 <0.06 <0.4 <0.08 cO.2 c0.5 <0.4 <o. 1 <3 <o. I <2 <0.05 

<4 <0.02 <0.06 <0.4 <0.08 c0.2 c0.5 <0.4 <o. 1 <3 <o, I c2 <0.05 

Regulatory or Site Exposure Limits: Arsenic- 10 pg/m3; Beryllium-0.1 pg/m3; Cadmium.5 pLg/m3; Chromium- 10pg/m3; Cobalt-20pg/m3; Copper- 1000pg/m3; 
Lead-50pg/m3; Molybedenum-50pg/m3; Nickel- 1 OOpg/m3; Selenium-200pg/m3; Silver- 10pg/m3;Tellurium- 100pg/m3; Vanadium-50pg/m3 

~~~ ~~~~~~~~ ~~ ~~~ ~~ 



Summary of Laboratory Data on Integrated Air Samples Collected at Original Landfill Project, WETS, from 5/19/05-6/10/05 

Page 2 of 2 

Regulatory or Site Exposure Limits: Arsenic- 10 pg/m3; Beryllium-0.1 pg/m’; Cadmium4 pg/m3; Chromium- 10pg/m3: Cobalt-ZOpg/m’; Copper-1000pdm3: 
Lead-50pg/rn3: Molybedenurn-SOpg/rn’; Nickel- 100pg/rn3; Seleniurn-200pg/rn3; Silver- 1 Opg/rn’;Tellurium- 100pg/rn3; Vanadium-SOpg/m’ 

0 0 
~~~~~~ ~- 

Individual/ Results Expressed as The-Welghted Average (TWA) 
Date , Location Arsenic Beryllium Cadmium Chromium Cobalt Copper Lead Molyb- Nlckel Selenium Silver Tellurium Vanadium 

Clg/m’ pg/m’ P m ’  Wm’ pg/m’ pg/un’ pg/m’ denum pg/m’ pg/m’ pum’ lg/m-’ Wm’ 
bp/m’ 

9 3  1 /OS Jus tin <4 <0.02 <0.06 c0.4 c0.08 <O.;! C O S  <0.4 <o. I <3 eo. I c2 <o.os 
Turner 



Calcium Iron Magnesium 
wrn3 mp;/m3 mg/m3 
<O. 1 4 .1  4 . 1  

Manganese 
mg/m3 
<0.1 

Aluminum 

5/23/05 

5/24/05 

5/24/05 

5/24/05 

5/26/05 

5/26/05 

5/26/05 

5/26/05 

5/27/05 

5/21/05 

5/27/05 

5/27/05 

5/27/05 

513 1/05 

5/31/05 

5/31/05 

6/1/05 

6/1/05 

6/6/05 

6/6/05 

6/7/05 

6/8/05 

6/8/05 

6/8/05 

mg/m3 
<0.1 

Kesler 
NEEZ 
Boundary 
East EZ 
Perimeter 
Ron Wood 

Brent 
Kesler 
Justin 
Turner 
North EZ 
Perimeter 
South EZ 
Perimeter 
Brent 
Kesler 
Jusliu 
Turner 
SWEZ 
Perimeter 
SE EZ 
Perimeter 
Gabe 
Velasquez 
Brent 
Kesler 
Justin 
Turner 
David 
Hobbs 
west  Fz 
Boundary 
NEEZ 
Boundary 
North EZ 
Boundary 
Justin 
Turner 
SW EZ 
Boundary 
N E Z  
Boundary 
Jus tin 
Tumer 
Ron Wood 

N EZ 
Boundary 

<0.1 

<o. 1 <o. 1 

<o. 1 

<0.1 <0.1 

<0.1 

<O. 1 

<o. 1 

<o. 1 

<0.1 

<o. 1 

<0.1 

<0.1 

<O. 1 

<0.1 <o. 1 <0.1 

<o. 1 <0.1 <o. I 

<o. 1 <o. 1 <0.1 

<0.1 <o. 1 <o. 1 

<0.1 <o. 1 <0.1 

<o. 1 <0.1 <o. 1 

<0.1 

<o. 1 

<o. I 

4 . 1  

<o. I 

<o. 1 

<o. 1 

<O. 1 <0.1 <o. 1 

co. 1 4 . 1  <o. 1 

<0.1 <0.1 <0.1 

C0.1 <o. 1 <O. 1 

<0.1 <o. 1 <O. 1 

<o. I 

<0.1 

<o. I 

<o. 1 

<0.1 

<0.1 

<o. 1 

<O.! 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<o. 1 

<o. 1 

<0.1 

<o. 1, 
<0.1 

<0.1 

<O.l 

<o. 1 

<0.1 

Regulatory or Site Exposure Limits: Aluminum-2mg/m3; Calcium-2mg/m3 ; Iron-5rng/rn3 ; 
Magnesium- 10mg/m3 ; Manganese-0.2mg/m3 



Summary of Laboratory Data on Integrated Air Samples Collected at Original 
,Landfill Project, WETS, From 5/19/05-6/10/05 

Page 2 of 2 

IndividuaV 
Location 

SEZ 
Boundary 
Justin 

Date Results Expressed as Time-Weighted Average (TWA) 
Aluminum Calcium Iron Magnesium Manganese 
mg/m3 mg/m3 mn/m3 mp/m3 mg~m’ 
<o. I <o. 1 <o. I <o. 1 <o. I 

<O. 1 <o. 1 co. 1 <O. 1 <0.1 

6/8/05 

Turner 
N E Z  
Boundary 
SEE 

6/9/05 

6/9/05 

6/9/05 

<o. I <o. 1 <O. 1 <o. 1 <0.1 

<O. I <o. 1 CO.1 <0.1 <o. 1 
Boundary I 
Justin I <0.1 I <0.1 I <0.1 I <0.1 I <0.1 
Turner I I I I I 
David I 4 . 1  I <0.1 I co.1 I <0.1 

61 I 0105 

61 I 0105 

Regulatory or Site Exposure Limits: Aluminum-2mg/m3; Calcium-2mg/rn3 ; Iron-5mg/m3 ; 
Magnesium- 10mg/m3 ; Manganese-0.2rng/m3 , 



DATACHEM LABORATORY REPORTS 



Page 1 of 20 

Laboratory Line Item Analytical 
Customer Sample Sample Code Batch 

Cover Page 

Sample 

Report Identification Number: 05K-00 14-0 1 

Name of Industrial Hygienist: HIEBERT, DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RIN: 05B0121 

Purchase OrderKharge Code: GR86 1900 

. .  

I certify that this electronic image and all hardcopies produced from this image accurately represent the data 
and are in compliance with the WETS specific requirements, both technically and for completeness, other 

DataChem Laboratories, Inc. Phone: (801) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 

. _.. . .  
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i . .  

. ... . 

. .  . .  



Page 2 of 20 

CHEM 
Cover Page 

i A I  o B A T a n f c s  

~ 

than the conditions detailed above or in the sample data package narrative. Release, by submission through 
I email, the data contained in this electronic image and the computer-readable EDD (as applicable), has been 

authorized by the laboratory Manager or the Manager's designee. 

The Delivery and receipt of this Data Deliverable constitutes an invoice for payment for this Data 
Deliverable. 

Name: Michelle Paradise 
Title: Chemist 
Date: June 08,2005 

. . _  
. . . . . .  
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DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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Page 3 of 20 DATA- Case Narrative Page 
CHEM I A I  0 I A 1 0  a l i s  

Report Identification Number: 05K-0014-01 

Name of Industrial Hygienist: HIEBERT, DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RIN: 05B0121 

Purchase OrderICharge Code: GR86 1900 

General Set Information: There are 27 samples in RIN# 05B0121. The samples were analyzed for 20 
metals on MCE filter by ICP. No problems were encountered with the receipt of these samples and 
no contact with the CTR was required. 

Method Summary: Samples were transferred to 50 ml centrifuge tubes and digested in the presence of 10 
mL of 1: 1 (v/v) nitric acid. Samples were digested in a hot block set at 110°C (thermometer reading 
at 82.6”C) for 40 minutes. Samples were then diluted to a 25 mL volume with ASTM Type I1 
Water. Samples were shaken and delivered for ICP analysis. 

Sample Preparation: All samples were prepared in accordance with DCL SOP “IH-AN-021” and NIOSH 
method NMAM 7300 modified for hot block digestion. 

oldin Times: The holding times were met for both sample preparation and analysis. * 
Instrument Calibration: Instrument calibration was performed in accordance with MOSH rqethod 

Nh4AM 7300. 

Initial and Continuing Calibration Verification Analysis: Analyte recoveries in all Initial Calibration 
Verification (ICV) and Continuing Calibration Verification (CCV) samples are within the quality 
control limits of * 10%. 

Initial and Continuing Calibration Blank Analysis: No analyte results were found in the Initial 
Calibration Blank (ICB) or Continuing Calibration Blanks (CCB) at levels above the Contract 
Required Detection Limits (CRDL). 

Method Blank Analysis: None of the analytes in the media blank samples are above the Contract Required 
Detection Liknits (CRDL). 

Dilutionts): None of the samples were diluted. 

Laboratorv Control Sample and Duplicate Analysis: Two Laboratory Control Samples (LCS) and two 
Laboratory Control Sample Duplicates (LCSD) were prepared and analyzed with the sample batch. 
The LCSs results are within control limits of * 20% except for iron in QC-232431-1 at 131% 
recovery. The Relative Percent Differences (RPD) between the LCSs and LCSDs are within the 
control limit of 20%. 

DataChem Laboratories, Inc. Phone: (801) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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a -  
Replicate Analysis: Three samples in this batch were replicated. The RF'Ds.between the samples and the 

replicates are within the control limit of 20%. If the result of the sample or replicate is below the 
CRDL, replicate analysis is negligible. 

FlageinP Codes: 
U - Analyte not detected above the Method Detection Limit (MDL). 
J - Analyte result is reported above the Method Detection Limit (MDL) udsample, but below the 
Contract Required Detection Limit (CRDL). 

NonconformanceKorrective Action ReDort (NC/CAR): None. 

Sample Calculation: The final results are calculated by the following equation: 
Final result for aqueous samples (pglsample) = (A) x (B) x (C) 

Where: 
A = Analyte concentration from instrument determination ( p a )  
B = Concentration factor from sample preparation 

= Final Volume of Dinestate (L) 
Sample 

C = Dilution performed at time of analysis 

. _ . . . _ .  _ _ .  . . .  
. _ .  . .  .. ! 

. . _ ._ .  . . . _ .  ..  
. . .  : . .  . ' .  . .  

* .  . .. 
. . .  . .  

-9 .. 

Example Calculation: (1 pg/L) x (0.025 Lhample) x (1) = 0.025 &sample 

Miscellaneous Comments: See report for limits. 

0 DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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460-060 12005-00-025 
460-060 12005-00-026 
460-060 12005-00-027 

Report Page 

05K00231 07 Jun 2005 <2. J <4. u C0.02 u 
05K00232 07 Jun 2005 <2. J <4. u <0.02 u 
05K00233 . 07 Jun 2005 <2. u <4. u <0.02 u 

Page 5 of 20 

Limit of Detection (LOD) 
' Required Detection Limit (RDL) 

Report Identification Number: 05K-0014-0 1 

Name of Industrial Hygienist: HIEBERT, DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RIN: 05B0121 

Purchase OrderKharge Code: GR86 1900 

0.5 1. 0.004 
2. 4. 0.02 

' DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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Customer Sample Number 
460-05 192005-00-00 1 
460-05 192005-00-002 
460-05202005-00-003 

Page 6 of 20 

Number Analyzed pdsample &sample pdsample 
05K00207 07 Jun 2005 c0.06 U 5.6 <0.4 J 
05K00208 07Jun2005 ' C0.06 U 3.2 c0.4 J 
05K00209 07 Jun 2005 C0.06 U 6.5 <0.4 J 

Report Page 

I I Date I Cadmium I Chromium I 

.. . 
.. . . . 
.. . ! 

, .. . - ... . . .; . . .  :..,;; . 
. . . . . - .- 

. .  _.. , . 
i 
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460-05232005-00-006 
460-05232005-00-007 
460-05232005-00-008 

Report Page 

05K00212 07 Jun 2005 <OS U 1.1 <0.08 J 
05K00213 07 Jun 2005 < O S  U 1 .o <0.08 J 
OSKOO2 14 07 Jun 2005 -=os u 1.1 <0.08 J 

Page 7 of 20 
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.Report Page 
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. .  

. .  
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9. 
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Laboratory 
Sample 

DATA= 

Date Molybdenum Nickel Selenium 

Page 9 of 20 

Customer Sample Number 
460-05262005-00-0 1 3 
460-05262005-00-01 4 
460-05262005-00-01 5 

Report Page 

Number Analyzed pg/sample pLg/sample pghample 
05K002 19 07 Jun 2005 c0.4 U <0.1 J <3. u 
05K00220 07 Jun 2005 C0.4 U <O.l u <3. u 
05K00221 07 Jun 2005 c0.4 U <0.1 J <3. u 

CHEM 

Customer Sample Number 
460-05 192005-00-00 1 
460-05 192005-00-002 
460-05202005-00-003 
460-05202005-00-004 

Laboratory 
Sample Date Silver Sodium Tellarium 
Number Analyzed pglsample @ample pg/sample 
05K00207 ' 07 Jun 2005 . cO.1 U - IS. (2. u 
05K00208 07 Jun 2005 - <0.1 u 14. e. u 
05K00209 07 Jun 2005 <0.1 u 14. e. u 
05KOO2 10 07 Jun 2005 <0.1 u 8.1 <2. u 

.. . 
. .  

DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 

Salt Lake City, Utah 84123-2547 
' 0 960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
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Laboratory 
Sample Date 

... 

Silver Sodium Tellurium 

Report Page 

460-05272005-00-02 1 
460-053 12005-00-022 
460-053 12005-00-023 
460-053 12005-00-024 

Page 10 of 20 

05K00227 07 Jun  2005 <O.l u 8.9 e. u 
05K00228 07 Jun  2005 <0.1 u 8.0 <2. u 
05K00229 07 Jun  2005 <0.1' u 13. <2. u 
05K00230 07 Jun 2005 <0.1 u 13. <2. u 

~~ ~ 

460-060 12005-00-025 
460-060 12005-00-026 

05K00231 07 Jun 2005 CO.1 u 14. <2. u 
OX00232 07 Jun  2005 <0.1 u 14. <2. u 
05K00233 07 J u n  2005 CO.1 u 13. <2. u 

Limit of Detection (LOD) 
Required Detection Limit (RDL) 

0.04 1. 0.4 
0.1 5. 2. 

. . ... :.. .- . 

._. . 

, . .._ .._. . 

. . , . . . . _. 
. ,,:: ,!!' . . .  : . . .  
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U - Parameter not detected above LOD. 
J - Parameter between LOD and RDL. 

. . . . . . . . .  . . . . . . . . . .  . - . . . . . .  . .............. 
. . . . . . . .  ._ . . . . . . . . . . . . . .  . . . .  . . . .  

. .  : 

. . . . .  

0 '  
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Report Identification Number: O5K-00 14-0 1 
Subcontract Number: KH 020004 

Name of.Industria1 Hygienist: HIEBERT, DOUG 
Laboratory Identification Number: DCHM 

RIN: 05B0121 
Purchase OrderKharge Code: GR861900 

Batch ID: G055600L 

Page 12 of 20 

. .  
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MB - Method Blank 
LCS - Laboratory Control Sample 

LCSD - Laboratory Control Sample Duplicate 
MS-Matrixspike. . , . 

MSD - Matrix Spike Dupli'cate"'" 
* .  LD: - Laboi-atory Duplicate- 1. .. 

. I  

. .  :.. 
. . .  

. .  
. .  

. .  . 

NA Not Applicable' ' .:. - : . . .  ' 
ND - Parameter not detected ;above' LOD 

.. . .. 

. *  

. .  . . . -  . .._ . , . .  
. . . . .  

LCS, LCSD Percent Rec. = (Result / Target) * 100.0 
MS, MSD Percent Rec. = ((Result - Parent) / Target) * 100.0 

LCS, LCSD Relative Percent Diff. = ( (ILCS - LCSDI) / ((LCS + LCSD)/2.0) ) * 100. 
MS, MSD Relative Percent Diff. = ( (IMS - MSDI) / ((MS+ MSD)/2.0) ) * 100. 
LD Relative Percent Diff. = ( (IParent - LDI) / ((Parent + LD)/2.0) ) * 100 

DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (80 1) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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Cover Page 

Report Identification Number: 05K-0015-01 

Name of Industrial Hygienist: SHANNON, ROBERT / HIEBERT,DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RIN: 05B0122 

Purchase Order/Charge Code: GR86 1900 

.. 
.. - .. i . -  

. .  .. . .  . 
: .:, I 
. -  
. .  . 
.. . 

. .  . .  
- - .. . .  
. -  . :  . . . ,  - .  ... 
.. ,. .,_ . . 

... . .. . 

I certify that this electronic image and all hardcopies produced fiom this image accurately represent the data 
and are in compliance with the WETS specific requirements, both technically and for completeness, other 
than the conditions detailed above or in the sample data package narrative. Release, by submission through 
email, the data contained in this electronic image and the computer-readable EDD (as applicable), has been 
authorized by the laboratory Manager or the Manager's designee. 

The Delivery and receipt of this Data Deliverable constitutes an invoice for payment for this Data 
Deliverable. 

Name: Michelle Paradise 
Title: Chemist 
Date: June 17,2005 

DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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Report Identification Number: 05K-0015-01 

Name of Industrial Hygienist: SHANNON, ROBERT / HIEBERT,DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RM: 05B0122 

Purchase OrdedCharge Code: GR86 1900 

General Set Information: There are 14 samples in RIN# 05B0122. The samples were analyzed for 20 
metals on MCE filter by ICP. No problems were encountered with the receipt of these samples and 
no contact with the CTR was required. 

Method Summaw: Samples were transferred to 50 ml centrifuge tubes and digested in the presence of 10 
mL of 1 : 1 (v/v) nitricacid. Samples were digested in a hot block set at 1 10°C (thermometer reading 
at 82.3 "C).for 40 minutes. Samples were then diluted to a 25 mL volume with AS.TM ;Type 11 . 

' 

, . .. . . . 
: : 

. . .  
Water.. Samples were shaken and delivered for ICP analysis. . .  .. . 

. .  . . . . .  . 

. . . . . . - 

. . .  . ,  

Initial and Continuing Calibration Verification Analysis: Analyte recoveries in all Initial Calibration 
Verification (ICV) and Continuing Calibration Verification (CCV) samples are within the quality 
control limits of * 10%. 

Initial and Continuing Calibration Blank Analysis: No analyte results were found in the Initial 
Calibration Blank (ICB) or Continuing Calibration Blanks (CCB) at levels above the Contract 
Required Detection Limits (CRDL). 

Method Blank Analysis: The magnesium and zinc results in the media blank were above the Contract 
Required Detection Limits (CRDL). All other analytes in the media blank sample are below the 
CRDLS. 

Dilution(s1: None of the samples were diluted. 

Laboratorv Control Sample and Duplicate Analysis: One Laboratory Control Sample (LCS) and one 
Laboratory Control Sample Duplicate (LCSD) were prepared and analyzed with the sample batch. 
The LCS results are all within control limits of rt 20%. The Relative Percent Differences (RPD) 
between the LCS and LCSD are within the control limit of 20%. 

DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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Replicate Analysis: One sample in this batch was replicated. The RPDs between the sample and the 
replicate are within the control limit of 20%. If the result of the sample or replicate is below the 
CRDL, replicate analysis is negligible. 

Flagcine Codes: 
U - Analyte not detected above the Method Detection Limit (MDL). 
J - Analyte result is reported above the Method Detection Limit (MDL) ug/sample, but below the 
Contract Required Detection Limit (CRDL). 

Nonconformance/Corrective Action ReDort (NC/CAR): None. 

Sample Calculation: The final results are calculated by the following equation: 
. .  . . Final result for aqueous samples (pg/sample) = (A) x (B) x (C) . .  
I .  

. . .  
. .  

. .  

. .  . .  .. Where: . ,  

/ .  , :. . . 

Miscellaneous Comments: See report for limits. 

DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web'Page: www.datachem.com 
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Report Page 

Report Identification Number: 05K-0015-01 

Name of Industrial Hygienist: SHANNON, ROBERT / HIEBERT,DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RIN: 05B0122 

Purchase OrdedCharge Code: GR861900 

Required Detection Limit (RDL) I 0.02 I 

DataChem Laboratories, Inc. Phone: (801) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (801) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 841 23-2547 



Report Page 

Laboratory 
Sample 

- -- 
1 A I  O R  A T O  I t i t  

Date Cadmium Calcium 
pglsample 

2.4 
2.3 . 

e. J 
460-06 102005-00-014 1 05K00247 1 15 Jun 2005 I <0.06 I U 

Chromium 
pg/sample 

<0.4 J 
c0.4 J 
<0.4 J 

Limit of Detection (LOD) I 0.02 0.6 
2. Required Detection Limit (RDL) 1 0.06 

0.1 
0.4 

Page 5 of 12 

Required Detection Limit (RDL) I 0.08 1 0.2 I 0.8 
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_ _  .. . . _ . .  

'., . .. ._ i .  . 
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. . . 
- i . .  . . . .  . 
.. . 

Laboratory 
Sample ,Date Silver Sodium Tellurium 

'CHEM 
L A S  o I) A T o n i r s  

Customer Sample Number 
460-06092005-00-008 
460-06092005-00-009 
460-06092005-00-01 0 
460-061 02005-00-01 1 
460-06 102005-00-0 12 
460-06 102005-00-01 3 
460-06102005-00-014 

Report Page 
Page 6 of 12 

Laboratory 
Sample Date Lead Magnesium Manganese ., . 1 . 1  

I Customer SamDle Number 
I 460-06062005-00-001 

DataChem Laboratories, Inc. Phone: (80 1) 266-7700 Web Page: www.datachem.com 
960 West Levoy Drive FAX: (80 1) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 
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Page 7 of 12 
Report Page 

I Sodium Tellurium 

. . .  . .  

.. ;/. . . . .  

460-06 102005-00-0 14 I 05K00247 I 15 Jun 2005 0.17 I 
Limit of Detection (LOD) 0.0 1 0.02 

Required Detection Limit (RDL) 0.05 0.07 

...... ;*...L,.- 
!. .:. . _ .  . ........ . .  . . I  . . .  . .  , .. 

. . . . . . .  
.. * ?.', .;: _. ' , . ._ ... a , , , :  - -  . .  
, >. : ; .. , : . 
i ... 

.......... 
, .  

........ 
~ . . : .  

-.. ~ . . 
. .  
. . .  

,:.! . . . .  

U - Parameter not detected above LOD. 
J - Parameter between LOD and RDL. 
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CHEM 
QC Summary Page 

Report Identification Number: 05K-0015-01 

Name of Industrial Hygienist: SHANNON, ROBERT / HIEBERT,DOUG 
Subcontract Number: KH 020004 

Laboratory Identification Number: DCHM 
RIN: 05B0122 

Purchase OrderKharge Code: GR861900 

Batch ID:. G055G011 
Relative 

Percent Percent 
Diff. 

NA NA 
NA NA 

. NA ' NA - 

NA I NA 
NA I NA 

111. I NA 
109. I NA 

... . _  
.. .:.. . >:... ..,:.. , 

. .  3 .  . L . _ . _  . . . .  . . .  _.., 
._ ,. . 1 . .i . ... . . .  . . .. . .. . .  
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960 West Levoy Drive FAX: (80 1) 268-9992 E-mail: lab@datachem.com 
Salt Lake City, Utah 84123-2547 



- 
DATAG Page 9 of 12 

CHEM 
QC Summary Page 

. .  
. .  .-.: . 

/. :  :...... 
. ! . .,__ : 

. 8 ., .. . >  

... .. . 
.. . .  

- .... ._,_ 
.;.> . .  ' . .  _. . . . . .  ........ ~. 

' ._-. .., i-:; 
.. .. 

MB - Method Blank 
LCS - Laboratory Control Sample 

LCSD - Laboratory Control Sample Duplicate 
MS - Matrix Spike 

MSD - Matrix Spike Duplicate 
LD - Laboratory Duplicate 

NA - Not Applicable 

- 
i A I  o I) A T n n i t s  

.. . 

.. . 

. .  
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ND - Parameter not detected above LOD 

LCS, LCSD Percent Rec. = (Result / Target) * 100.0 
MS, MSD Percent Rec. = ((Result - Parent) / Target) * 100.0 

LCS, LCSD Relative Percent DiK = ( (ILCS - LCSDI) / ((LCS + LCSD)/2.0) ) * 100. 
MS, MSD Relative Percent Diff. = ( (IMS - MSDI) / ((MS+ MSD)/2.0) ) * 100. 
LD Relative Percent Diff. = ( (IParent - LDI) / ((Parent + LD)/2.0) ) * 100 
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APPENDIX J 
NEW GROUNDWATER MONITORING WELLS 

DRILLING RECORDS AND LOGS 



FY05 WARP Work Plan Addendum 
At tachment  5 (Julv28.2005J 

Well Replacements at the Original Landfill 0 

Approved: Date: 
WATER PROGRAMS MANAGER NAME SIGNATURE 

This Attachment to the FY05 WARP WPA provides for the installation of three wells at the Original Landfill 
(OLF). General requirements set forth in the FY05 WARP WPA and supporting documents apply to work 
performed through this Attachment. Specific instructions set forth in this Attachment supercede those in 
the WPA, which in tum supercede those in task-specific SOPS. 

Backaround 
The OLF was active from 1950 until 1968. It was then studied as part of the OU5 characterization 
activities of the 1990s. This included the installation and sampling of numerous wells, well points, and 
piezometers (henceforth collectively referred to as wells) to support the evaluation of groundwater in this 
area. In 2004, these wells were scheduled for abandonment. All wells at the OLF have since been 
abandoned and this facility has been undergoing closure activities. 

Groundwater monitoring at the OLF will be required at one existing upgradient well and three 
downgradient replacement wells. This WPA Attachment provides for the installation of the replacement 
wells. Appropriate well locations were selected in coordination with the regulators and project 
representatives, and were defined by now-abandoned wells 60493,7086, and 62793. These locations 
were adjusted following regrading that was performed as a part of OLF closure. 

Instruction: Well ReDlacement 
The objective of the three replacement wells is to monitor groundwater downgradient of the OLF within 
the colluvium, any fill that may be present, and the uppermost weathered bedrock. The total depth of 
each well will be deep enough to allow ample storage capacity in the well. If an interval of sandstone or 
saturated siltstone is intercepted, the borehole will be advanced so that the well screens this material. 

The Rig Geologist will carefully inspect the core for signs of fracturing, both because of the potential for 
fractures to act as preferential pathways for groundwater and because of inferred faults that have been 
mapped as extending through the OLF area, particularly the western portion of the OLF (Geologic 
Characterization Report, EG&G 1995). If heavy fracturing indicative of faulting is observed, the Rig 
Geologist shall contact the WARP project manager immediately and describe the observations. 
Discussions with the Original Landfill project manager will ensue, and may require changes to the well 
location and/or design. At a minimum, the borehole will likely be advanced to ensure the well screens the 
fracture zone. 

Well designs and locations are proposed in the table below. Each will be installed using a drill rig 
employing hollow-stem auger methods. The actual well design shall be adjusted as necessary by the Rig 
Geologist. Depth to bedrock is uncertain due to the disturbed nature of the area, but should be fairly 
shallow (less than 20 ft .  bgs). Each well shall be completed with aboveground protective casing, which 
shall not be allowed to compromise the integrity of the bentonite seal. The filter pack shall not extend 
above 4 ft. bgs. 

Prior to initiating intrusive work, the proposed well locations will be flagged and reviewed by the OLF 
project manager or designee. Intrusive activities will not begin until the locations are accepted or revised 
accordingly. This process and the results will be documented in the Rig Geologist's field logbook. 

0 



FY05 WARP WPA, Atbchment 5 lufy 28,2005 

Geologic core shall be collected from ground surface to total depth, and will be logged in accordance with 
RMRS/OPS-PRO.101, Logging Alluvial and Bedrock Material. After the'core log has been QC'ed, the 
core will be disposed to the ground and spread in the area immediately surrounding the well unless 
directed otherwise by the OLF project. 0 

Each of these wells will be developed as soon as feasible. Following completion of development 
activities, the Water Programs Sampling Liaison will be informed and the four wells (three downgradient 
wells identified above, and one existing upgradient well, identified as P416589) will be scheduled for 
sampling as soon as possible. Sampling frequency shall be quarterly, and shall be coordinated to the 
extent possible with associated OLF-specific surface water sampling. Requirements set forth in the - 
corresponding task-specific SOPS, as modified by the FY05 WARP WPA where applicable, shall be 
followed in these activities. The analytical suite for all four wells shall include VOCs, SVOCs. metals, and 
pesticides using methods of sample collection and analysis that are consistent with those used at other 
routinely-sampled wells. (Analytical methods and turnaround times for SVOCs and pesticides will be 
selected to support Original Landfill monitoring objectives.) 

Documentation 
Well installations will employ the existing Soil 'Disturbance Permit for the 'OLF activities. 

Standard documentation shall be completed, including such records as a field logbook for well 
installation; daily drill rig inspection forms; core logs; and well development and groundwater sample 
collection forms. The Daily Field Drilling Activities Report (form PR0.114A) need not be completed. 

Page 2 of 2 



STATE PLANE COORDINATES AREA: GRND ELEV. (FT):5957.54 CASING DIA (IN): 2" LOG OF BORING NUMBER: 

80005 
NORTH: 747489.979 TOTAL DEPTH (FT): 21.0 BH DIA. (IN): 8" 

EAST: 2081404.042 COMPLETION DATE: 8/9/05 GRID LOCATOR: 
PROJECT: Original Landfill GEOLOGIST: E. Warp 

- Well or = - Unified Soils 5 Piezometer y, 
g Construction 5 Classification 
ii and Materials 0" Lithology or Rock Type Lithologic Description 

5961 

5960 

5959 

5958 

0 
5957 

5956 

5955 

5954 

- 9  

- 1  

- 1  

- 0  

- 1  

- 2  

- 3  

' 4  

GC/CL: Gravelly, Sandy Clay with silt, brown (7.5YR4/4). 8 - 10% 
gravel (1/8" - 1/4" diameter, subangular to subrounded, composed 
of granite, schist, and quartzite). -8% sand (coarse grained, 
subrounded to subangular). Clay has medium plasticity. Moist. 1" to I 1-1/2" diameter cobbles of quartzite and granite at 0.4'. 

CL: Clay with trace gravel and sand, dark brown (7.5YR3/2). -3 - 
5% gravel ( 1 / 8  - 1/2" diameter, subangular), -3 - 5% sand. Clay 
has medium plasticity. Shattered quartzite cobble at 0.6'. Roots at 
base of interval. Moist. 

CL: Clay with trace gravel and trace sand, brown (10YR4/3) with 
dark yellowish brown (1 OYR4/6) mottling. Possibly re-worked 
claystone with gravel and sand. Weak iron oxidation mottled 
throughout and disseminated at base. Trace roots. Moist. 

No recovery. 

CL: Clay with trace gravel and trace sand, same as interval from 
0.8 to 1.3'. Moist. 

GP: GraveVCobbles, schist and quartzite cobbles (3/4" - 2" 
diameter, subangular) with gravel (114" - 1/2" diameter, subangular, 
composed of amphibolite (?)). Gravel is greenish gray (GLEY5/1). 

No recovery 

......... 

GC/CL: Sandy, Gravelly Clay with silt, dark brown (7.5YR3/2) clay 
matrix with -30% gravel (114" - 3/4" diameter, subangular. 
composed of quartzite and schist). 5 - 10% sand (coarse grained, 



- 
LOG OF BORING NUMBER: 

80005 Unified Soils wet1 or U- 
U- Piezometer 5 

Construction a Classification 
9 and Materials ’ Lithology or Rock Type Lithologic Description P . o . l O l 3  

- 

- f  

- 7  

- a  

- 9  

- 1  

- 1  

- 1  

- 1  

- 1, 

5952 

~ 

, 

5951 

I 

I 5950 

5949 

5948 

5947 

5946 

5945 

5944 

subangular to subrounded). Clay has medium plasticity. Moist. 
Shattered cobbles (1” - 2 diameter) at base of interval from 4.6‘ to 
4.8’. 
SC/CL: Silty, Sandy Clay with some gravel, brown (7.5YR4/3 to 
7.5YR4/4). Sand and gravel increase at base of interval. -35% sand 
from.5.1’ to 5.4‘, sand is coarse grained, subangular. -25% gravel 
(114” - 1/2” diameter, subangular) from 5.1’ to 5.4‘. Moist. Possibly 
fluvial in origin (?) 

SC/CL: Silty, Sandy Clay with some gravel, same as interval from 
4.8 to 5.4‘. Moist. 

SILTSTONE: TOP OF BEDROCK. Clayey Siltstone with some fine 
grained sand. Bedrock is gray (10YR6/1) with abundant yellowish 
brown (1 OYR5/6) mottling. Siltstone interbedded with claystone and 
fine grained sandy lenses. Some caliche as stringers and blebs 
throughout interval. Strong pervasive iron oxidation from 8.5’ to 8.7’ 
with ironstone fragments. Moist. 

/ / / I /  

Abundant very fine grained sand in siltstone. Friable. Caliche along 
internal bedding at 10.7’. Decreasing moisture to slightly moist. 
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/ / I / /  

I . / . ’ . / . /  
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SILTSTONE: Clayey, Sandy Siltstone, yellowish brown (1 OYR5/6) 
with gray (10YR6/1) and light brownish gray (10YR6/2) mottling. 
Clayey lenses at 10.9’ and from 1 1.65’ to 1 1.8’. Black organic 
stringers associated with clayey lenses. Interval is friable and 
slightly fissile. Rip-up clasts common. Small healed fracture (45 
deg) with iron oxidation at 11.95’. Abundant very fine grained sand 
from 11.2’ to 1 1.4‘. Slightly moist. 

SILTSTONE: Clayey Siltstone, yellowish brown (10YR5/6) with gray 
(10YR5/1) mottling from 12.4‘ to 13.0’. Color changes to brown 
(10YR5/3) from 13.0 to 14.0’. Decreasing very fine grained sand to 
trace. Black organic stringers common from 13.0 to 14.0. Interval is 
competent, yet weak to moderately friable. Rip-up clasts common. 
Weak to moderate iron oxidation throughout. Slightly moist. 



LOG OF BORING NUMBER 
- 

80005 
Unified Soils 

Welt or - 4. 

U- Piezometer 5 
3 Construction Classification 
Gl and Materials ' Lithology or Rock Type Lithologic Description P m J d 3  

5943 

0 

5942 

5941 

5940 

e 
5938 

5937 

CLAYSTONE: Claystone with trace silt, gray (10YR5/1) with grayish 
brown (1 OYR5/2) and yellowish brown (lOYR5/4) mottling. Weak to 
moderate pervasive iron oxidation. Some black organic stringers. 
Interval is firm and dense. Decreased moisture to very slightly moist. 

CLAYSTONE: Claystone. un-weathered, dark gray (2.5Y4/1) to gray 
(2SY91). Trace iron oxidation along internal fractures from 16.8 to 
17.0', and at 17.0'. Interval is highly fissile and friable. Dry. 

No recovery. 

CLAYSTONE: Claystone, un-weathered, dark gray (2.5Y4/1). 
Dense and firm, weakly fissile, dry. 



STATE PLANE COORDINATES AREA: GRND ELN. (FT): 5939.29 CASING DIA (IN): 2" 
NORTH: 747463.414 TOTAL DEPTH (FT): 20.15 BH DIA. (IN): 8 

EAST: 2081942.494 COMPLETION DATE: 8/8/05 GRID LOCATOR: 

LOG OF BORING NUMBER: 

801 05 
PROJECT: Original Landfill GEOLOGIST E. Warp 

- Well or = - Unified Soils 5 Piezometer u- 
> Construction 5 Classification 

Lithology or Rock Type ii~ andhlaterials 5 a2 

5942 

5941 

5940 

5939 

5938 

I 5937 

5936 

- 3  

- 2  

- 1  

- 0  

- 1  

. 2  

' 3  

' 4  

Lithologic Description 

GC/CL: GraveVSandy Clay with silt mixture, same as interval from 
0.0' to 1.2'. Moist. 

\ 

CL: Gravelly, Sandy Clay, dark brown (7.5YR3/2). Distinct color 
change. -10% sand (coarse grained, subangular), 5 - 8% gravel 
(1 /8 - 1/2" diameter, subrounded to subangular). Trace to some 



- 
LOG OF BORING NUMBER: 

- 
801 05 

Unified Soils 
- - Well or 5 
5 Piezometer 5 
2 Construction Q Classification 
w and Materials Lithology or Rock Type Lithologic Description P a g s Z O I l  
- 

5934 

5933 

5932 

5931 

5930 

5929 

5928 

5927 

5926 

- 5  

- 6  

' 7  

' 8  

9 

l( 

11 

1 2  

13 

screw. scil 
40-pvc. 2 
5, IO.. 
O O l O k  
.w 

organic material (woodchips). Medium to high plasticity, very moist. 
Color change may indicate prior ground surface (before fill added). 

GC/CL: Gravelly, Sandy Clay, dark gray (7.5YR4/1) to brown 
(7.5YR4/4). -30% sand (coarse grained, subangular), 20 - 25% 
gravel (1/8" to 1 -1/2" diameter, subrounded to subangular). Possible 
fluvial deposit. Well graded, poorly sorted, very moist. I 
CL: Silty Clay. Re-worked bedrock. Light gray (10YR6/2) with 
brownish yellow (1 OYR6/6) mottling. Weak iron oxidation mottling. 
Trace caliche. [very poor recovery. clay has been extruded like a 
"ribbon" due to a clogged cutting shoe.] Very moist. 1 

CL: Silty Clay. Re-worked bedrock. Light gray (10YR7/1) with some 
light yellowish brown (1 OYR6/4) iron oxidation mottling. Trace alluvial 
clastics indicate not yet bedrock. 

CL: Clay with trace to some sand, gravel. and silt. Dark grayish 
brown (10YR4/2) with some light brownish gray (lOYR6/2). 3 - 5% 
gravel (1/8" - 1/4" diameter), 3 - 5% sand (coarse grained, 
subangular). Weak to moderate iron oxidation mottled throughout. 
Very moist. 

/ 

I 
SILTSTONE: TOP OF BEDROCK. Clayey Siltstone, gray (10YR611) 
with yellowish brown (1 OYR6/4) iron oxidation mottled throughout. 
Very subtle bedrock contact. [very poor recovery, cutting shoe is 
dogged causing siitstone to appear "ribboned" in sample tube.] Very 
moist. I 
No recovery. 

CIAYSTONE: Claystone. gray (10YR5/1) with yellowish brown 
(10YR5/6) mottling. Caliche blebs and stringers common throughout. 
Weak iron oxidation mottling. Massive texture. Moderately friable. 
Notable decrease in moisture to slightly moist. 

i 

CLAYSTONE: Claystone. very dark gray (10YR311) to gray 
(1 OYR5/1). Massive texture. Abundant black organic stringers from 
10.4' to 10.6. Very rare caliche stringers. Moderately friable. No iron 
Dxidation. Slightly moist. 

ZIAYSTONE: Claystone, grayish brown (1 OYR5/2). Weak pervasive 
ron oxidation. Trace caliche blebs. Trace black organic material. 
Neakly friable. Organics or trace iron oxidation along internal 
'ractures at 12.3'. 128, and 13.4'. Decreased moisture to very 
;lightly moist. 



I LOG OF BORING NUMBER: s 

801 05 Unified Soils 
+, Well or k 
k Piezometer 5 
2 Construction % Classification 
w and Materials Lithology or Rock Type Lithologic Description P.g.lol3 
- 

5925 

0 

5924 

5923 

5922 

5920 

- .  

- 1  

- 1  

- 1  

- 1  

. l  

' 2  

SILTSTONE: Clayey Siltstone, light brownish gray (10YR6/2) with 
some light yellowish brown (1 OYR6/4) iron oxidation mottling 
throughout. Massive texture. Weakly friable. Trace black organic 
stringers. Trace iron oxidation on minor internal fractures at 15.1', 
15.5', 15.8, and 16.3'. Trace moisture. Occasional rip-up clasts. 

No recovery. 

CLAYSTONE: Claystone, dark gray (10YR4/1) to very dark gray 
(10YR3/1). Very fissile, friable, and dry. Abundant black 
carbonaceous material from 18.0' to 18.5'. 

No recovery. Reamed with augers from 19.0' to 20.15'. Did not 
sample this interval. 



STATE PLANE COORDINATES AREA: GRND ELEV. (FT): 5938.52 CASING DIA (IN): 2" 
NORTH: 747535.636 TOTAL DEPTH (FT): 20.0 BH DIA. (IN): 8" 

EAST: 2082324.443 COMPLETION DATE: 8/10/05 GRID LOCATOR: 

LOG OF BORING NUMBER: 

80205 
PROJECT: Original Landfill 

REMARKS: 
Routine well installation 

GEOLOGIST: E. Warp 

P a p  1 Of 3 0 
Unified Soils - Wellor = 

tL, Piezometer '", 
5 Classification L Construction a 

3 and Materials 2 Lithology or Rock Type 

.ad 

Lithologic Description 

5942 

5941 

5940 

5939 
0 

5938 

5937 

5936 

- 1  

- ?  

- 1  

- 1  

. a  

' 1  

2 

3 

. 

GCICL: GraveUSandy Clay with silt, strong brown (7.5YR4/6). 15 - 
25% gravel (1/8" - 3/4" diameter, subrounded to subangular, 
predominately quartzite and granite). 20 - 25% sand (coarse 
grained, subangular). Clay has medium plasticity. Moist from 0.0' to 
1.0'. Saturated, but not flowing, from 1.0' to 1.5'. 

CL: Silty Clay with trace sand and trace gravel, dark brown 
(7.5YR3/2) with some yellowish brown (10YR514) mottling. Clay has 
medium plasticity. Granite clast (3/4" diameter, angular) at 1.7'. 
Saturated, but not flowing. 

No recovery 

CL: Clay with trace silt, trace gravel, and trace sand, brown 
(7.5YR4/3) from 2.0 to 2.2', yellowish brown (10YR5/4) to dark 
yellowish brown (10YR4/4) from 2.2' to 4.0'. Appears to be re- 
worked claystone bedrock (?). Interval is firm and dense but pliable 
due to moisture. Trace black organic stringers. Trace caliche blebs 
at base of interval. Roots and twigs common throughout. Gravel 
(1/4" - 1/2", subrounded) from 3.4' to 3.6, and at base of interval. 
Decreased moisture to very moist. 



- - LOG OF BORING NUMBER: 

80205 
Unified Soils 

Well or Y 
tc, Piezometer S 
2 Construction Classification 

- .d 

w and Materials ' Lithology or Rock Type Lithologic Description P l p . l d 3  
- 

5934 

5933 

5932 

5931 

5930 

5929 

5928 

5927 

5926 

- .  

- 1  

- f  

- 1  

- f  

- c  

- 1  

- 1  

- 1  

- 1  

CL: Clay (re-worked claystone), gray (10YR5/1) with trace yellowish 
brown (1 OYR5/6) mottling. Roots common throughout interval. 
Trace caliche blebs. Caliche stringer with iron oxidation halo at 5.1'. 
Slight color change from 5.9' to 6.7' to light brownish gray (10YR6/2) 
with faint mottling. Decreased moisture to moist. 

No recovery. 

CL: Clay with trace gravel (probably re-worked claystone), grayish 
brown (10YR5/2). Roots common. Soft and pliable. Saturated, free 
water from 7.6 to 8.0'. Gravel (1/2" diameter, subrounded) at 7.6' 
with trace iron oxidation in clay surrounding gravel clast. 

GC/CL: Gravelly Clay, dark brown (7.5YR3/3) with some strong 
brown (7.5YR5/6) iron oxidation at 8.15'. Strongly fractured and 
crumbly. 20 - 25% gravel (1/4" - 3/4" diameter, subrounded to 
subangular). Composition of gravel (?) - possible conglomerate, 
coated with iron oxide and manganese oxide. Interval is saturated 
with free water. 

CLAYSTONE: TOP OF BEDROCK. Claystone (bedrock) - possibly 
re-worked. Grayish brown (1 OYR5E) to gray (1 OYR5/1) with minor 
yellowish brown (lOYR5/6) mottling. Roots common. Trace caliche 
stringers. Interval competent from 8.35' to 9.0'; friable from 9.0' to 
9.45'. Distinct decrease in moisture to very moist, further decreasing 
to moist at base. 

CLAYSTONE: Claystone, grayish brown (1 OYR5/2) to gray 
(10YR5/1) with trace brownish yellow (lOYR6/8) iron oxidation 
mottling throughout. Massive texture. Interval is moderately friable. 
Slightly moist. 

No recovery. 

CLAYSTONE: Claystone, pale brown (10YR6/3). Massive texture. 
Trace iron oxidation along bedding planes. Silty lense (-118" thick) 
with iron oxidation at 13.8'. Firm and dense. Decreased moisture to 
very slightly moist. Trace silt at 12.5' and below. 



4- Well or 5 LOG OF BORING NUMBER: LL Piezometer S Unified Soils 
- 2 Construction Classification 
w and Materials Lithology or Rock Type Lithologic Description 

80205 
P.g.3a13 

Claystone, gray (1OYR5/1) to dark gray (10YR411). 
Massive textured. Trace iron oxidation along bedding planes (sub- 
horizontal). Disseminated caliche raating from 15.2' to 15.8' along 
verucai rracure wim iron oxlaanon. Interval weakly friable. Trace 
black organic stringers. Decreased moisture to trace. 

CLAYSTONE: Claystone, dark gray (10YR4/1) to very dark gray 
(10YR311). Massive texture. Moderately fissile and friable. No iron 
oxidation. Trace moisture to dry. 
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CHANNEL SLOPE STABILITY ANALYSIS 



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ACCELERATED ACTION DESIGN FOR THE ORIGINAL LANDFILL 

LANDFILL ENGINEERING 
CHANNEL SLOPE STABILITY ANALYSIS 

SEPTEMBER 2,2005 

Prepared by: 

Earth Tech, Inc. 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 11 

(303) 694-6660 

This calculation was performed by Earth Tech, Inc. Although each sheet composing this calculation may or may 
not be initialed, it has nonetheless been reviewed and checked. 

Prepared By: SK Date: 9/1/05 

Checked By: RA Date: 9/1/05 

Approved By: RT Date: 9/2/05 



E A A l H -  T E C H  a 
5575 DTC Parkway, Suite 200 
Englewood, Colorado 801 I I 

Project: WETS - Original Landfill Accelerated Action Project No. 57378 6040 

Sheet Ai 

Date: 9/1/05 
Subject: Landfill Engineering - Channel Slope Stabilitv Analvsis 

By: SK Date: 9/1/05 ChkBy: RA Date: 9/1/05 App By: RT Date: 9/2/05 

LIST OF ATTACHMENTS 

Attachment 1 Seep Locations 
Attachment 2 
Attachment 3 PCSTABLSM Results 

Site Investigation Geotechnical Drawings 



E A R T H &  T E C I 4  3 

Stability 
Static 

Seismic 

Sheet A I  ?, tyco ~,.~~,.~:~..',:~~?,:.',~ ! r;, : ,,::..!;::.;:'. 
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1.0 INTRODUCTION 

As part of the surface water management plan for the accelerated action at the Original Landfill, drainage channels 
were constructed on the west and east sides of the landfill to convey surface water run-on and runoff to below the 
buttress fill. During construction of the channels, seeps were encountered on the sideslopes that appeared to 
compromise the stability of the slope (see Attachment I ) .  Therefore, the slopes at the seeps were modified for both 
channels by both regrading to more gradual slopes and replacing the claystones present at the surface with Rocky 
Flats Alluvium (RFA). The purpose of this calculation is to determine the slope stability of the reconfigured channels 
to ensure that the overall stability of the Original Landfill is not compromised. The slope stability is determined using 
PCSTABLSM computer software. 

This stability analysis follows methodology similar to the analysis completed during design of the Original 
Landfill cover. Applicable references and other information can be found in Appendix A of the Final Design 
Analysis and Design Calculations (Earth Tech 2005). 

2.0 STABILITY CRITERIA 

The stability analysis will meet the following design criteria developed in the Accelerated Action Design for the 
Original Landfill Geotechnical Investigation Phase 3 Stability Analysis Technical Support Memorandum (Phase 3 
report) (Earth Tech 2004). Static stability is based on Technical Guidance for RCMCERCLA Final Cover (US EPA 
2002) There are no specific guidelines regarding seismic stability, therefore the criteria were developed considering 
the project site setting, geologic conditions, standard of practice, and various regulatory requirements. The design 
criteria are as follows: 

3.0 PCSTABLSM MODELS 

The PCSTABLSM model runs were conducted for both the west and east channel under static and seismic 
(pseudostatic) design criteria during both dry and saturated piezometric conditions. The PCSTABLSM models 
require development of a section for analysis as well as input of the engineering properties of the material within the 
sections and groundwater levels. The following sections summarize this input. 
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Section for Analysis 

The sections for analysis were developed from site survey data (Attachment 1) and a site investigation conducted by 
geotechnical engineer Jack Woo and summarized in the drawings found in Attachment 2. Both sections in the 
PCSTABLSM model runs reflect the survey data and site investigation drawings which show RFA over weathered 
and unweathered claystones. In general the survey data was used to develop depths and relative elevations. The 
geotechnical drawings were used to conceptually develop layer interfaces. 

Engineering Material Properties 

Engineering material properties used in the modeling are identical to those used in Appendix A of the Final Design 
Analysis and Design Calculations (Earth Tech 2005). These properties can be found in the PCSTABLSM results 
included in Attachment 3. 

Groundwater Levels 

For both the west and east channels, saturated conditions assumed the weathered claystones were saturated up to the 
interface with the RFA and a seep was present at the toe of the slope in the RFA. 

4.0 RESULTS 

Results of the PCSTABLSM model runs are included in Attachment 3 and summarized in the following tables: 

Channel Stability 
Minimum Safety Factor Groundwater 

The stability of the sideslope locations where seeps were encountered for the west and east channels meet the design 
criteria. Under static condtions both slopes have a factor of safety of 1.5 or greater and under pseudostatic conditions 
both have a factor of safety of 1 .O or greater. 
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