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1.0 INTRODUCTION

1.1 PURPOSE

This Monitoring and Maintenance Plan (Plan) has been prepared for the Present Landfill
(Individual Hazardous Substance Site [IHSS] 114) at the Rocky Flats Environmental Technology
Site (RFETS) and is designed to meet the following objectives: |

1. Describe the procedures to maintain the integrity. and effectiveness of the final cover,

including making repairs as necessary (Section 3.0),

2. Describe the features to maintain and monitor the groundwater monitoring system
(Section 4), and

3. Present the Landfill Seep and East Landfill Pond Environmental Momtormg Plan
(Section 5.0).

Under the Final Interim Measure/Interim Remedial Action (IM/IRA) for IHSS 114 and Resource
Conservation and Recovery Act (RCRA) Closure for the Present Landfill (Kaiser-Hill Company
L.L.C. [Kaiser-Hill] 2004), a RCRA Subtitle C-compliant covef was selected to .address closure
of the Present Landfill. The designed cover is a geosynthetic composite cover with a rock layer
to deter burrowing animals and a 2-foot-th.ick topsoil layer. The design included installation of
perimeter drainage channels to control surface water run-on and runoff around the landfill cover.
The design also included modification of the existing landfill seep treatment system.
Construction of the landfill cover included removing sediments in the East Landfill Pond, drying
the sediments, and placing the dried sediments under the landfill cover. Constru_ctién was
completed in May 2005, with a minor drainage modification on the landfill’s east face completed

in August 2005.

1.2 FACILITY LOCATION AND UNITS o 7

- REETS is a -government-owned facility formerly used for the fab_ricéﬁéh of miscellaneous
weapons components for national defense. The 6,550-acre site is located in Jefferson County,
Colorado, approximately 16 miles northwest of Denver (Figure 1-1). _TheA Present Landfill is

centrally located within RFETS, as shown on Figure 1-2.

L:\work\S73 78Work\Product\ M&M Plan - PLR\Final\Tex’\ M&M Plan.doc 1 Seprember 2005
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1.3 SITE OPERATIONS
The Present Landfill is located in the No Name Gulch drainage, at the western limit of headward

erosion .and pediment dissection. Beginning in 1968, a portion of the natural drainage at the

. headwaters of the No Name Gulch drainage was filled with soil from an on-site borrow area to a

thickness of approximately 5 feet to construct a surface on which to begin landfilling operations.
The landfill does not have a bottom liner. Waste delivered to the landfill was spread across the
work area, compacted, and covered with a daily soil cover, eventually filling the valley to the top

of the pediment.

The Present Landfill remained in operation until March 1998, at which time it was placed in a
contingent closure status and seeded to stabilize soil and control erosion. The Present Landfill
occupies an area of approximately 20 acres. Waste material is generally thinnest along the
boundaries and thickest along the east-west axis of the landfill. Thicknesses range from less than

1 foot to approximately 40 feet near the eastern face of the landfill.

Additional information can be found in the IM/IRA for the Present Landfill (Kaiser-Hill 2004).

Lowork\S7378\UFork\Product\ M&M Plan - PLRVFinal\Texst M&M Plan.doc 1-2 : Septcimbei 2005
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2.0 SITE PHYSICAL DESCRIPTION

This section describes the physical conditions at the Present Landfill site such as topdgraphy,
hydrology, climate and precipitations, hydrogeology, and site features, which include the final
cover, the stormwater management system, the RCRA groundwater monitoring network, the

landfill seep, and the East Landfill Pond.

2.1 TOPOGRAPHY .
The final topography of the Present Landfill is as shown on the pos't-constructionisurvey (Figure
2-1). The slopes of the landfill cover are generally between 3 fo 5 percent in accordance with -
Environmental Protection Agency (EPA) guidance for landfill covers (EPA 2002). The east face
of the landfill has a maximum slope of 4 horizontal to 1 vertical (4H:1V). Perimeter drainage
channels were built to control surface water run-on and runoff and are sloped to drain to the east
of the landfill below the East Landfill dam. A diversion berm was built at the top of the east face
to direct surface water into the perimeter channels.” Two additional stormwater drainage

channels were built to direct surface water at the toe of the east face.

2.2 HYDROLOGY

The Present Landfill is located within the No Name Guich draiﬁages. Perimeter channels have
been constructed around the Present Landfill to route stormwater off the cover and prevent run-
on from the surrounding watersheds. On the northern side of the landfill, the western portion of
the perimeter channel runs under a perimeter road through a culvert and east into a natural
drainage that eventually joins the No Name Gulch drainage below the East Landfill Pond dam.
The northeastern portion of the channel empties into the same natural drainage that eventually
joins No Name Gulch below‘the East Landfill Pond dam. On the southern side of the landfill,
the perirfieter chiannél runs east above the East Landfill Pond andrdfoprs- into the No Name Gulch
drainage below the dam (Figure 2-1). A diversion berm constructed at the top of the east slope
directs surface water from the cover away from the east face and into the ‘perimeter channels.

These channels and diversion berms limit runoff into the East Landfill Pond.

The East Landfill Pond covers approximately 2.5 acres. Recharge to the pond occurs from direct

precipitation, groundwater discharge, Present Landfill seep flow, and surface water runoff from

LWwork\S7378\Work\Product M&M Plan - PLEFinal\Text\ M&M Plan.doc o Sepiember 2G5
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the surrounding hillslopes, including surface water discharge from the two riprap channels
constructed on the east face of the Present Landfill. Groundwater discharge is likely limited
because of the relatiVe]y low hydraulic conductivity of the underlying weathered bedrock. The
East Landfill Pond discharge occurs by natural evaporation. Normal operation of the pond will
be to leave the drain valve near the bottom of the pond open to maintain the water level in the

pond. An emergency overflow spillway is provided in the dam, if needed.

2.3 CLIMATE AND PRECIPITATION : o _

RFETS is located in the southern Rocky Mountains and has a continental, semiarid climate. The
.region is noted for large seasonal temperature variations, occasional dramatic short-term |
temperature changes, and strong, gusty winds that reach 75 miles per hour (mph). Mean annual
precipitation is approximately 15.5 inches, with approximately one-half of that amount occurring

as Snow,

24 HYDROGEOLOGY

In the area of the Present Landfill, groundwater flows predominaht]y within the upper
hydrostratigraphic unit (UHSU). The UHSU is composed of materials that include the Rdcky
Flats Alluvium, colluvium, Valley Fill Alluvium, and weathered claystone bedrock.
Unweathered bedrock claystones are included as pért of the lower hydrostratigraphic unit
(LHSU). The thickness of the weathered bedrock material varies considerably in the vicinity of
the landfill, ranging from approximately 4 to 35 feet. In the past, the average depth to

groundwater ranged from 5 to 15 feet in surficial deposits around the landfill.

2.5 SITE FEATURES

Site features at the Present Landfill incll}de the final cover, the stormwater management system,
‘the RCRA gréﬁndwater monitorriﬁg network, the landfill seep treatment system, and the East
Landjﬁl] Pond. Each of the site features is discussed in this Plan. Monitoring procedures are

provided in subsequent sections.

2.5.1 Final Cover

The final cover of the Present Landfill includes the following components; beginning with the

top layer:

LAwork\S73 781 Work\Produc\M&M Plun - PLRVFinal\Text\ M&M Plan.doc ) Sepiciiiber 20035
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) A 2-foot-thick soil layer to facilitate vegetation, route surface water, and protect the cover
system below;

° A 1-foot-thick rock layer to deter burrowing animals;

) A 10-inch-thick rock cushion soil layer to protect the underlying geosynthetics from
rocks; ‘

. Geocomposite drainage net (GDN) to act as a drainage layer to route infiltrating water off

of the cover;

. Flexible membrane liner (FML) to act as an impermeable layer and prevent water
infiltration to the waste material below;

. Geosynthetic clay liner (GCL) to act as a secondary impermeable layer and also to “heal”
punctures in the FML by the swelling of the GCL; and

. A 6-inch-thick GCL cushion soil layer to protect the geosynthetics above. This layer also
includes a barometric vent system to equalize atmospheric pressure under the cover.

- Inspection and monitoring procedures to maintain the integrity and effectiveness of the final

cover are included in Section 3.0.

2.5.2 Stormwater Management System

2.5.2.1 Introduction

The stormwater management plan is presented in Appendix H of the Present Landfill Design
Submittal (Earth Tech, Inc. 2004). This appendix presents the results of calculations used to
determine the stormwater run-on and runoff volumes to adequately design the perimeter channels
aﬁd culverts. The calculations use a 100-year,_24-hour storm event and check the capacity of this
design to handle a 1,000-year, 24-hour storm event. The contributing area for storm events is

approximately 54 acres.

2.5.2.2 Applications

Effective stormwater management is achieved in the system by applying the following

principles:
° Protect the land surface from erosion,
. Manage run-on and runoff keeping velocities low, and

A~
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o Inspect and maintain the erosion and stormwater management practices (discussed in
Section 3.0).

2.5.2.3 Erosion Control

At the Present Landfill, stormwater management features have been designed with erosion
control features to limit both short-term erosion and long-term erosion (Figure 2-1). Erosion
control i1s any practice that protects soil surfaces and prevents the soil particlés from being
detached by rainfall or wind. The cover is covered with NAG C125 temporary erosion mat and
the cover sideslopes, perimeter channel bottom, perimeter channel sideslopes, and diversion
berms are all covered with NAG SC150 temporary erosion control mat. This will limit short-
term erosion until vegetation is established. Portions of the perirheter channel with steeper
slopes are lined with riprap, a more robust erosion control measure. The diversion berm outfélls
to the perimeter channel are also lined with riprap to prevent scouring. The cover of the cap has
been seeded, mulched, and covered with erosion matting to limit érosion until vegetation is
established. The east face and the portions of the diversion berms have more permanent erosion
control mat (NAG C350) since the slope is longer and is more susceptible to erosion. Vegetation

will also reduce the erosion on the east face.

2.5.2.4 Run-on and Runoff Control

The system has two purposes for the Present Landfill, which include:

] To collect, route, and discharge storm water run-on and runoff while minimizing
unnecessary ponding and subsequent infiltration into the cover; and

] To control erosion and sediment transport.
Run-on stormwater is conveyed from weést of the Present Landfill as overland flow and in

intermittent, grassed waterways, then enters the perimeter channel. Other run-on is from

overland flow from the contributing areas on the non-landfill sides of the perimeter channel.

Runoff enters the perimeter channel from overland flow on the cover as well as grassed

waterway flow from the diversion berms constructed on the top of slope at the east face.

L:Awork\S 73788 ork\Product\M &M Plan - PLRVFinal\Texi\ M&M Plan.doc Sepiciiber 2605
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2.5.3 RCRA Groundwater Monitoring Network

Six RCRA monitoring wells will be used for groundwater monitoring at the Present Landfill as
discussed in Section 4.0. These wells will be monitored in accordance with the RFETS
. Integrated Monitoring Plan (IMP), FY2005 (Rocky Flats 2005). Of the six wells, three are
ﬁpgradient and three are downgradient of the Present Landfill.

2.5.4 Landfill Seep

A seep, known as the Present Landfill seep, exists at the east end of the landfill. A passive seep
interception and treatment system Was constructed to collect the Present Landfill seep water
ﬂoWing from the Present Landfill (Kaiser-Hill 2004). This treatment system was replaced with a
~ similar system during construction of the cover system. This new passive treatment system will
also treat groundwater from the Groundwater Interception System (GWIS) (if any) and flow
from the east face subsurface strip drains. The current concentrations of contaminants in the
Present Landfill seep are either below or just slightly above the Rocky Flats Cleanup Agreement
" (RFCA) surface water action levels (ALs), and Below RFCA groundwater Tier Il ALs

(maximum contaminant levels). Monitoring is discussed in Section 5.0.

2.5.5 East Landfill Pond |
The East Landfill Pond will remain and receive the treated water from the landfill seep treatment
system, surface water from the east face, as well as from precipitation directly into the pond.

Monitoring of the pond is discussed in Section 5.0.

2.5.6 Access Controls .
Access controls will be maintained through a fence around the perimeter of the site, signs at
entry points that restrict access to authorized pergohpel only, and warning signs in accordance -
‘with 40 Code of Federal nRegulatiionsr 2465A. 174. 'I:he Department of Energy and the Fish and

Wildlife Service may choose additional access controls after.Site Closure.

P Py A
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3.0 FINAL COVER AND STORMWATER MANAGEMENT SYSTEM INSPECTION
AND MONITORING

This section outlines the inspection and monitoring program to be undertaken at the Present
Landfill to ensure that the integrity of the cover is not compromised and continues to function as
designed. Inspection and monitoring tasks will include monitoring subsidence/consolidation,
slope stability, soil cover, vegetation, stormwater management structures, and erosion in

surrounding features so that maintenance actions can be taken in a timely manner.

3.1 INSPECTION PROCEDURES
In accordance with the IM/IRA (Kaiser-Hill 2004) to maintain integrity and effectiveness of the
final cover, site inspections of the area will be conducted on a quarterly basis following

construction of the final cover, with the following exceptions:

. The site shall be inspected after a storm event of one inch or more of rain in a 24-hour
period, and : _
o The site shall be inspected after significant melt of a 10-inch or more snow storm

assuming 10 inches of snow is equivalent to one inch of water.

Quarterly inspections will continue for five years and will be evaluated at the first

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) review.

Site inspections will be performed using a prescribed form containing a checklist of items that
documents the evaluation of site conditions. The inspection form is presented in Appendix A.
The findings and observations of the site inspection will be entered on the form and presented in
an Annual Present Landfill Monitoring Report. If deficiencies are discovered that require

immediate éttention, the RFCA parties will be notified.

3.2 SUBSIDENCE / CONSOLIDATION

Subsidence and consolidation at the Present Landfill largely depend on how well the waste was
compacted when placed, thickness of the waste, age, rate of waste degradation, and waste
composition. Waste subsidence or continued consolidation may result in differential settlement
which generally occurs when one area of waste settles more readily than another because of

differences in waste composition, compaction, thickness, and moisture content. Differential

. C et b ~
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settlement across the landfill may create cracks on the surface, which would allow precipitation
to. infiltrate more easily. Differential settlement can also change the 'topo.graphy of the landfill
and create areas on the surface where ponding of water can occur. Localized waste subsidence
-can manifest itself in the form of cracks, depressions, and sinkholes. Construction of the final
cbver system included placement of engineered fills and repair of unsuitable areas. In addition,
the waste was compacted when placed, and decomposition is nearly complete by measurement of
_landﬁ.ll gases. Therefore, cover subsidence or consélidation 1s of little concern. Nevertheless,

differential settlement may occur.

3'.2'.1 | Monitoring Locations and Procedures

Subsidence/consolidation at the Present Landfill will be monitored by visually inspecting the
entire sufface of the landfill cover for cracks, depressions, and sinkholes on a quarterly basis.
Visual inspections will involve traversing the landfill to gain perspective on regions of the

landﬁll,v i.e., every square foot of the landfill is not traversed.

3.2.2 Maintenance Action Activities _

If differential settlement or localized subsidence appears to be substantial and likely to influence
the integrity of the eXisting cover and surface wéter drainage over the Present Landfill, the -
RFCA .parties will be cohsulted and maintenance actions may be tak’en to mitigate these
concerns. Maintenance actions may include, but not be limited to, regrading the affected area to
eliminate ponding and/or correct the slope of the surface. A maintenance action plan will be

prepared, and the RFCA parties will be consulted prior to any maintenance action.

3.3 SLOPE STABILITY

A landfill site may be susceptible to instability due to lateral movement. _Slope failures can be.
caused by the weight of the wastes and cover material, steeply regraded slopes, and seepage
forces resulting from water infiltration. Seismic forces can also cause slope failures. Steep
slopes produce less stable conditions and are more susceptible to failure. Slope failures can also
occur within the waste mass, resulting in downslope sliding of the cover components. The cover
system has been designed and constructed with applicable éafefy factors to guard against slope

failure. Nevertheless, slope stability will be monitored. -

£ ol EFITON N s Bl Deseoa st AL R RS Dlver DI EVEi e A Tovcol A 4004 £foe 1o -
COMGTRS S S e G TEICE L TR AT SNAN SNSRI GTE ST LG -



Landfill Monitoring and Maintenance Plan
RFETS Present Landfill

3.3.1 Monitoring Locations and Procedures

Slope stability at the Present Landfill will be monitored by visually inspecting the cover system’
sideslopes, the perimeter channel sideslopes, and the east face slope for signs of cracks, evidence
of block failure, and evidence of circular failure. Visual inspection will involve traversing the

slope to gain a perspective of the entire slope.

3.3.2 Maintenance Action Activities

Based on the site monitoring data and consultation with RFCA parties, maintenance actions may
be taken to address any potential sl_ope stability failure at the site. The actions may include, but
.not be limited to, regrading affected areas, filling areas, maintaining positive drainage of surface »
water, creating slopes ranging from 2 to 5 percent on top of the waste, and regrading steep
sections to achieve side slopes no greater than 4:1. A maintenance action plan will be prepared,

and the RFCA parties will be consulted prior to any maintenance action.

3.4  SOIL COVER

The cover system at the Present Landfill is designed to meet the minimum soil erosion
requirements from both water and wind erosioﬁ. During the post-closure period, it is ixnpoﬁant
to ensure that both temporary and permanent erosion controls are functioning properly..
Regardless, the soil cover thickness niay change ovér time due to wind and water erosion.
Subsidence due to waste settlement and lateral movement of wastes or slopes may alsd

contribute to changes in differential soil cover thickness.

3.4.1 Monitoring Locations and Procedures

Monitoring of the soil cover at the Present Landfill will include the following:

. Visually inspecting the soil cover for erosion or deposition areas.on .a quarterly.basis;
. Visually inspecting the soil cover for signs of burrowing animals on a quarterly basis; and
. Visually inspecting the diversion berm, diversion berm outfalls, and the east face for

erosion rills or excessive deposition on a quarterly basis.

Visual inspection will involve traversing the slope to gain perspective of the entire area.
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3.4.2 Maintenance Action Activities

If monitoring indicates significant loss of soil over time, the RFCA parties will be consulted and
maintenance actions may be taken. Action may include, but not be limited to, additional soil
. placement, regrading the affected areas to maintain the soil cover thickness of 2 feet and a top
siope of 3 to 5 percent, and removing and relocating eroded soils (if necessary). The regraded
af_eas will be vegetated to prevent further erosion. Erosion control measures may be
implemented to prevent further erosion of cover soils, (e.g., erosion control mat, revegetation), if
necessary. A maintenance action plan will be prepared, and the RFCA parties will be consulted

prior to any maintenance action.

3.5 VEGETATION

Vegetation is important at the Present Landfill to aid with short-term and 16ng-term erosion
control although the design calculations have shown that the materials used for construction are
resilient to water and wind erosion. Vegetation inspections will ensure that vegetation is

~ established properiy.

3.5.1 Monitoring Locations and Procedures
The vegetation at the Present Landfill will be monitored quarterly by visual inspection. The
vegetation will be monitored by traversing the cover and visually inspecting for the health of the

grasses and unwanted vegetation such as weeds or deep rooting trees.

3.5.2 Maintenance Action Activities
If visual inspections indicate vegetation concerns on the cover, the RFCA parties will be

consulted and maintenance action may be taken. Actions may include, but not be limited to the

following:- - L e
° Localized reseeding of the soil cover,

. Localized mowing of weeds prior to development of their seeds,

. Spot herbicide applications,

o Fertilization to maintain vitality of the grass cover, and

Removal of deep-rooting trees and repair of the area.

A maintenance action plan will be prepared, and the RFCA parties will be consulted prior to any

maintenance action.
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3.6 STORMWATER MANAGEMENT STRUCTURES
Stormwater management will be required at the Present Landfill to ensure that existing
stormwater control 'stljuctures (man-made drainage features) are functioning adequately to

achieve the following objectives:

. Prevent run-on and runoff from eroding or damaging the cover, and
. Limit transport of sediment from the disturbed areas to off-site drainage ways.

Existing stormwater controls at the Present Landfill include the following (Figure 2-1):

. Diversion berm,

. Diversion berm outfall-north,

. Diversion berm outfall-south,

. Culvert 1,

) Culvert 2,

° Southwest culvert outfall,

o Vegetation-lined perimeter channel-north,
o Vegetation-lined perimeter channel-south,
. Riprap-lined perimeter channel,

. East Face riprap channel-north,

. East Face riprap channel-south, and

. C350-lined East Face.

Details of each type of structure are included on Figure 3-1.

3.6.1 Monitoring Locations and Procedures |

Stormwater management structures will be monitored visually by walking the structures and
examining all components. _Prob]erh areas will be noted on the inspection form, graphically
depicted, and photographed. At a minimum, these structures will be inspected for signs of
excessive erosion, settlement, bank failure, breaching of the diversion berms, subsidence,
burrowing animals, and blockage. ~Signs of potential problems include; but -are not limited to;

gullying, sediment build-up, and depressions.

The perimeter channel lining will be inspected for evidence of damage, displacement,
undermining, scour, or deterioration. Repairs shall be made to re-stabilize the channel in
accordance with the design specifications. Permanent erosion control mat lining on the east face

will also be inspected. The erosion control mat will be inspected for holes, rips, and separation.
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In addition, any evidence of erosion rills or gullies will be monitored during the inspection.

Inspections will take place on a quarterly basis.

-3.6.2 Maintenance Action Activities
~ If the inspections indicate that the existing stormwater management structures are not adequately
cdntrolling surface water run-on and runoff, RFCA parties will be consulted and maintenance

actions may be taken.

Routine maintenance of the surface water controls may include removing any blockages, filling
eroded areas, replacing erosion control mat, or repairing other disturbances as necessary.
, Sediment will be removed from the stormwater management structures to restore the design
characteristics of the structure. . Areas that exhibit excessive erosion may require placement of
erosion control material or strengthening of the existing erosion control measures. A
maintenance action plan will be prepared, and the RFCA parties will be consulted prior to any

 maintenance action.

3.7 EROSION CONTROL

Erosion control inspeétions are to take place in natural drainages around the Present Landfill to
prevent excess sediment load to the Present Landfill system and to ensuré excessive erosion is
not problematic. - Natural drainages and slopeé around the Present Landfill to be inspected for
excess erosion as shown on Figure 2-1 include: |

Natural drainage fed by Culvert 1,

Natural drainage fed by the northeast portion of the perimeter channel,
Natural drainage fed by the south perimeter channel, and

Natural area sideslopes of the perimeter channel.

The inspection will include areas where flows from the channels meet the existing land surface.

3.7.1 Monitoring Locations and Procedures
The natural drainages will be visually monitored to identify signs of soil erosion that could

adversely impact the Present Landfill or conditions that may cause an overload on existing

stormwater management structures. Monitoring will take place on a quarterly basis for any

changes.
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3.7.2 Maintenance Action Activities

If inspections indica'teAsoil loss, excessive disturbance in the areas, the presence of erosion
gullies, or other evidence of erosion, RFCA parties will be consulted and maintenance action
may be taken. The slope areas are more susceptible to water erosion in the event of high
intensity rainfall and are of particular concern. Actions may include placing additional soils,
regrading, and seeding of the affected areas. Other erosion control measures that may be
implemented include placing erosion mat, riprap, straw bale barrier(s), and silt fencing. A
maintenance action plan will be prepared, and the RFCA parties will be consulted prior to any

maintenance action.

3.8 INSTITUTIONAL CONTROLS AND OTHER INSPECTIONS
In addition to the inspection and monitoring activities discussed above, the site inspection will
include assessment of other items that may need attention, such as institutional controls, the

condition of established monitoring points, and site security.

3.8.1 Institutional Controls

Institutional controls are used to control access and restrict activities at the Present Laﬁdﬁll to
ensure the effectiveness of the engineered controls and the monitoring systems. Inspection at the
Present Landfill will look for evidence that violate the institutional controls or damage thé
physical controls. On a quarterly basis, an inspection will be conducted to look for evidence of
the following activities:

. Excavation(s) of the cover and in the immediate vicinity of the cover,

Construction of roads, trails or buildings on the cover, .

Drilling of wells or use of groundwater for any purpose other than the accelerated action,
Disruption or-damage of the-seep-treatment system,-and. - - - - .
Damage or removal of any signage or groundwater monitoring wells at the ‘Present
Landfill.

A checklist of these items is included on the inspection form found in Appendix A.

3.8.2 Condition of Monitoring Points
All established monitoring locations, such as groundwater wells and the seep treatment system or

other items placed to assist inspection efforts, will be evaluated for ongbing integrity. The
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inspection will include documentation of any damage to the monitoring points that would impact

their usefulness for inspections.

. 3.8.3 Site Conditions
, Durmg site inspections, signs, markers, and the overall condltlon of the Present Landfill site will

be checked to determine continuing effectiveness of institutional and physical controls.

3.8.4 Reporting and Record Keepmo
Inspection reports and findings will be 1ncluded in the Annual Present Landfill Monitoring
Reports discussed in Section 6.0. These annual reports will be submitted to the EPA and the

Colorado Department of Public Health and Environment (CDPHE).
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4.0 GROUNDWATER MONITORING PLAN

This section presents the plan to maintain and monitor the groundwater monitoring system for
the Present Landfill during the post-closure period. This plan establishes consistent monitoring

locations and frequencies for the monitoring period.

4.1 PURPOSE AND REQUIREMENTS
The Present Landfill groundwater monitoring plan has been implemented to determine

groundwater quality impacts of the landfill (IM/IRA [Kaiser-'_Hi'll 2004)). The groundwater

‘monitoring system was implemented under the IMP (Rocky Flats 2004) in accordance with 6 -

Code of Colorado Regulations 1007-3, 265.90[d]. The groundwater monitoring will be used to

evaluate upgradient versus downgradient groundwater quality at the Present Landfill.

4.2 DATA QUALITY OBJECTIVES

Detailed data quality objective (DQO) information can be found in Section 3.3 of the IMP. The
DQO process was generally déveloped using EPA guidance documents. Groundwater
monitoring wells at the Present Landfill are categorized as RCRA monitoring wells under the
IMP and undergo a éertain decision statement outlined in Section 3.3.10.7 of the IMP. The

following flowchart will be used to guide the decision statement:
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Quarterly groundwater
monitoring.

Are mean
concentrations in
downgradient wells
statistically different
from mean
concentrations in
upgradient wells?

No

Continue quarterly monitoring.

A

Do concentrations
show a significant
increasing trend?

No

Consult RFCA parties.

LIWOrK\Y /3 18VWOrR\Producivi &ivd Fian - FLAFIuli Teads dd &8 Flun.doc 4_

[Nt
{
<

-
X




Landfill Monitoring and Maintenance Plan
RFETS Present Landfill

43 WELL LOCATIONS

Well locations have been chosen in compliance with the IMP and include a total of six RCRA"

groundwater monitoring wells (Figure 4-1). Locations were selected and approved by both

CDPHE and EPA. Of these, three are downgradient and three are upgradient.

Upgradient monitoring wells include well numbers 70193, 70393, and 70693. Downgradient
monitoring wells include well numbers 73005, 73105, and 73205. Monitoring Well details are

summarized in Table 4-1. Boring logs are included in Appendix B..

4.4 GROUNDWATER QUALITY SAMPLE PARAMETERS
Groundwater samples will be submitted for laboratory analysis of analytes inclusive of those

listed in Table 4-2, which were established in the IM/IRA.

4.5 SAMPLING PROCEDURES SUMMARY
Groundwater sampling will be conducted in accordance with RFETS Standard Operating

Procedures (SOPs). The following sections summarize the groundwater sampling procedures

that will be used to monitor groundwater conditions at the Present Landfill. Details include

groundwater level measurements, conventional groundwater purging and sampling procedures,
quality control (QC) field samples, decontamination procedures, and investigation-derived waste

(IDW) management.

4.5.1 Groundwater Level Measurement
Water levels are measured to determine groundwater flow patterns, water level fluctuations, and

the volume of water in a well for the calculation of purge volumes prior to sampling. Since this

- -plan requires-measuring water levels_from a group_of monitoring wells for hydrologic evaluation,

such measurements will be conducted as a complete round, separate from any sampling efforts.
The six RCRA monitoring wells will be included during water level measurements. Water levels

will be measured in accordance with RFETS SOPs.

4.5.2 Conventional Groundwater Purging and Sampling
Monitoring wells will be purged before samples are withdrawn to prevent collection of non-

representative stagnant water in a well. Well purging will be sufficient to increase the likelihood
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that the water collected is representative of the groundwater within the formation around the

well. All purging and sampling operations will be conducted in accordance with RFETS SOPs.

453  Quality Control Field Samples

During implementation of the field sampling program, field quaiity assurance (QA)/QC samples
Will be collected to assess the reproducibility of the field collection techniques, the quality of
preservation techniques and sample bottles, and the effectiveness of field decontamination

procedures. QA/QC procedures will be conducted in accordance with RFETS SOPs.

4.5;4 Decontamination

- Equipment - used in monitoring and sampling must be properly decontaminated.
Decontamination must effectively eliminate the potential for cross-contamination between
sampling locations and must be conducted using the appropriate materials to prevent the
introduction of external- contaminants (such as phosphate from v-detergents, aromatic
~ hydrocarbons from motor vehicles, or oil and grease from dirty hands). Decontamination will be

conducted in accordance with RFETS SOPs.

4.5.5 Investigation-Derived Waste (IDW)
IDW that will accumulate during groundwater monitoring includes decontamination and purge

water. The management of IDW will be conducted in accordance with RFETS SOPs.

4.6 LABORATORY PROCEDURES SUMMARY |

Ahalytical methodologies and reporting limits (RLs), data reporting procedures,- laboratory

QA/QC procedures, laboratory data validation and contractor validation procedures are to be
-conducted in_accordance.with EPA-approved methods. Groundwater samples will be submitted

to an EPA-approved analytical laboratory for the following analyses: |

° SW-846 Method 8260B — Volatile Organic Compounds

° SW-846 Method 6010B — Metals
. SW-846 Method 7470A — Mercury

Prior to implementing procedures, the laboratory will perform an initial demonstration of

proficiency as specified in the method. Once the procedure is properly understood by the analyst-
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and acceptable quality control data (precision and accuracy) are achiéVed, the method is placed

in the laboratory for use.

Sample results are reported according to laboratory analytical method SOPs or contract
specifications. The laboratory will report any analyte of interest detected at or above the RL as a
positive value. Any analyte of interest not detectable or detected below the RL will be reported
as “not detected” at the RL or an estimated value between the RL and the instrument or method
detection limit. Data are generally reported in a tabular format or posted on maps and figures.

RLs are adjusted for dilution when necessary.

4.7 REPORTING AND SCHEDULE
Groundwater monitoring results will be included in the Annual Present Landfill Monitoring -
Reports discussed in Section 6.0. Groundwater monitoring will be conducted on a quarterly

basis.

Lo oor\ ST QW ork\Product M&A Pl - PLFVFingText M&M Plan doc September 2005

.!:;
(93}




Landfill Monitoring and Maintenance Plan
RFETS Present Landfill

5.0 PRESENT LANDFILL SEEP AND EAST LANDFILL POND ENVIRONMENTAL
MONITORING PLAN ‘

_ As part of Present Landfill closure, a passive seep interception and treatment systém has been

installed to treat landfill seep water and GWIS water. Effluent for the treatment system
eyentuaily flows to the East Landfill Pond. This section presents the monitoring plan for seep
influent and effluent as well as East Landfill Pond sampling if the seep effluent exceeds

standards:

5.1 PURPOSE AND REQUIREMENTS
The Present Landfill Seep and East Landfill Pond Monitoring Plan has been implemented to
determine surface water quality impacts of the landfill (IM/IRA [Kaiser-Hill 2004]). Applicable

surface water standards are listed in the RFCA, Attachment 5, Table 1.

As detailed in the IM/IRA, seep monitoring requirements will consist of quarterly monitoring
until the first CERCLA review. A validated exceedance of an effluent limit will trigger monthly
n1011itoriﬁg for three consecutive months. Continued exceedances during the three-month period
will tfigger consultation between the RFCA parties to determine whether a change in the remedy
1s reqdired, additional parameters need to be analyzed, or-a different sampling frequency is
required. Continued exceedances will also trigger sampling of the East Landfill Pond for those
constituents that exceeded in the effluent. If surface water standards are exceeded in the pond,
RFCA parties will be consulted to determine if further sampling is required, if the water in the
pond can' overflow the East Landfill Pond dam spillway (Figure 5-1), or if another water

management strategy should be applied (IM/IRA).

The GWIS influent (if any) into the seep treatment-system-will-also-be sampled. The water will -

be sampled for one year, and the analytical results will be evaluated by the RFCA parties.

52 DATA QUALITY OBJECTIVES
Surface water monitoring DQO information can be found in the IMP, Section 2 (Rocky Flats
2005). The following flowchart will be used to guide the decision statement for seep and pond

sampling.
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Quarterly passive seep treatment
effluent monitoring.

Are
concentrations

No

above surface
-water
standards?

Conduct monthly monitoring for
three consecutive months.

Do
exceedances

4>L Continue quarterly monitoring. ]

A

continue?

4

v

Sample East Landfill Pond for
those constituents that exceeded the
seep treatment system effluent

Are mean
concentrations

Yes

[ Consult RFCA parties.

J

A

above surface
water
standards?

. ‘ No action necessary. ]
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. The following flow chart will be used to guide the decision statement for GWIS sampling:

Quarterly sampling of north and
~ south GWIS pipelines at manhole for
Appendix V11 constituents.

Report quarterly results to RFCA
parties.

RFCA parties

determine if Yes
further sampling Continue quarterly monitoring.
. is required.
Discontinue sampling.
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5.3 SAMPLE LOCATIONS

Sampling will be conducted at both the influent and effluent of the seep treatment system as well’
as at the GWIS influent flow (Figure 5-1). Flow of the seep will be manually measured
(calibrated bucket and stop watch). GWIS influent also enters the manhole at two locations, and
both will be sampled at the manhole. The effluent sample will be taken from the base of the

treatment unit or after the last step.

If East Landfill Pond sampling is required as discussed in Section 5.1, a sample will be taken

near the pond discharge location (Figure 5-1).

5.4 LANDFILL SEEP AND EAST LANDFILL POND SAMPLE PARAMETERS

Seep samples will be submitted for laboratory analysis of analytes inclusive of those listed‘ in
Table 5-1, which were established in the IM/IRA, Appendix A. If necessary, East Landfill Pond
samples will be sampled for those constituents that exceeded in the séep sample as discussed in
Section 5.2. GWIS samples will be submitted for ‘analytes listed in 40 Code of Federal
Regulations Part 261 Appendix VIIL. '

5.5 SAMPLING PROCEDURES SUMMARY

The following sections detail the sampli'ng procedures that will be used to monitor seep treatment
system influent, GWIS influent, and seep treatment system effluent and the Eaét Landﬁll.Ponc.l
sampling, if necessary. QC field samples, decontamination procedures; sample identification,

and sample handling procedures are identical to those of the groundwater sampling.

5.5.1 Sampling Procedures
5.5:1.1 -Landfill Seep = - L . -

When sampling the landfill seep treatment system, samples shall be taken in the following order

to prevent disturbances from upgradient samples:

1. Seep treatment system effluent sample,
2. Seep treatment system influent sample, and
3. GWIS influent flow samples (north and south).
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When taking effluent samples, direct dipping of the sample containers without preservatives into
the water to be sampled is desirable. Effluent samples that are to be preserved with chemical
additives shall be collected using a properly decontaminated dipper, filtered if so specified, and
. poured into the sample container already containing the proper chemical preservative. Teflon®
6r stainless steel vessels may be used to collect samples from the effluent. The influent samples
shall be taken by placing the sample containers directly under discharge location inside the

treatment system. Separate GWIS samples will be taken from the north and south manholes.

5.5.1.2 East Landfill Pond
Pond water will be sampled using a pond sampler device. The collection suite will be dependant
on effluent exceedances. The pond sampler can be purchased or simply fabricated with the

| following parts:

One 250-milliliter (ml) polypropylene beaker (laboratory supply store),

- ‘Adjustable clamp sized for 250-ml beakers (laboratory supply store),
Aluminum telescoping tube equipped with bolt holes (swimming supply store), and
Nuts/bolts to attached clamp to telescoping tube (hardware store).

Pond water from the sampler device will be poured directly into the sample containers. The

device must be decontaminated in accordance with Section 4.5.4 between samples.

5.6 LABORATORY PROCEDURES SUMMARY
Analytical methodologies and RLs, data reporting procedures, laboratory QA/QC procedures,
and laboratory data validation and contractor validation procedures are similar to that for

groundwater sampling and provided in Section 4.6.

" 5.7 REPORTING ANB-SCHEDULE - - - o e o e
Landfill seep and East Landfill Pond sampling results will be included in the Annual Present

Landfill Monitoring Reports discussed in Section 6.0. Sampling will be conducted on a quarterly

basis.
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5.8 SEEP TREATMENT SYSTEM INSPECTIONS

During sampling of the passive seep treatment system, the system components will be inspected
to ensure proper operation. The treatment system is shown on Figure 5-1 and includes the
following components:

Previous seep treatment system influent pipe;
East face strip drain influent pipe;

Concrete manholes (two);

GWIS influent pipes (two):

Treatment unit influent pipes (two);
Treatment unit, which includes 10 steps; and
Treatment unit effluent pipe.

The concrete manholes and treatment unit will be inspected for signs of damage as will the
piping contained within. The influent and effluent pipes within the manhole and the treatment

system effluent pipe will be inspected for signs of blockage.
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6.0 REPORTING AND CONTACT INFORMATION

6.1 REPORTING

- The complete Annual Present Landfill Monitoring Report, including inspection results, repairs,

' groundwater monitoring data, landfill seep monitoring data, and East Landfill Pond monitoring

data if ébplicab]e, will be submitted to RFCA parties. Any maintenance actions during the year

will be detailed in the report. If conditions appear that are of concern and that require immediate

.attention, RFCA parties will be notified immediately. The Annual Present Landfill Monitoring

Report will include at a minimum:

. Quarterly inspection forms, including vegetation information;
e Notations of problems, action taken, maintenance or repairs as a result of the quarterly
~ inspection;
. Any deviations from the Plan and the rationale for such deviations;
) Summary of monitdring locationsi
. Tables with depth to water, well elevations, and groundwater elevations;
e Table with groundwater results and associated qualifiers:
. Tables with seep sampling results and associated qualifiers;

. Tables with GWIS sampling results (first year only);
o Tables with East Landfill Pond sampling results if applicable;

o Figures with groundwater monitoring points, East Landfill Pond monitoring points, and
location(s) of problems and/or repairs; and

. Groundwater and seep water sampling forms.

6.2 CONTACT INFORMATION
The point of contact and contact information for the Present Landfill during the monitoring and
maintenance phase is as follows:

Scott Surovchak/Department of Energy
Rocky Flats Project Office '
12101 Airport Way, Unit A
Broomfield, CO 80021-2583
303-966-3551
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TABLE 4-1
GROUNDWATER MONITORING WELLS

. PRESENT LANDFILL
10F1
Screen Borehole Well Depth to Top of Depth to
Installation Length Depth Diameter “Screen Bedrock
Well ID Type Date (feet) (feet bgs) (inches) . (feet bgs) (feet bgs)
70193 Upgradient 1/15/93 15 394 2 22.30 19.50
70393  Upgradient '2/2/93 15 26.0 2 7.80 22.80
73005 Downgradient  6/27/05 20 28.0 2 4.60 0.00
73105  Downgradient 6/27/05 20 L0277 2 5.65 12.50
73205  Downgradient 6/27/05 25 320 2 4.55 4.20
Notes:
bgs below ground surface




TABLE 4-2

GROUNDWATER SAMPLING PARAMETERS
PRESENT LANDFILL

10F3

Parameter ID | Parameter Name
ORGANICS W T el
‘ Volatile Organic Compounds

| 67-64-1 Acetone
71-43-2 Benzene

| 108-86-1 Bromobenzene
74-97-5 Bromochloromethane
75-27-4 Bromodichloromethane
75-25-2" Bromoform
74-83-9 Bromomethane
78-93-3 2-Butanone (MEK)
'104-51-8 n-Butylbenzene
135-98-8 sec-Butylbenzene
98-06-6 tert-Butylbenzene
75-15-0 Carbon Disulfide
56-23-5 Carbon Tetrachloride
108-90-7 Chlorobenzene
75-00-3 Chloroethane

. 67-66-3 Chloroform

-1 74-87-3 Chloromethane
95-49-8 2-Chlorotoluene
106-43-4 4-Chlorotoluene _
96-12-8 1,2-Dibromo-3-chloropropane
124-48-1 Dibromochloromethane
106-93-4 1,2-Dibromomethane (EDB)
74-95-3 Dibromomethane
95-50-1 1,2-Dichlorobenzene

| 541-73-1 1,3-Dichlorobenzene
106-46-7 1,4-Dichlorobenzene
75-71-8 Dichlorodifluoromethane
75-34-3 1,1-Dichloroethane

1107-06-2 - - - - - -|-152-Dichloroethane- - ... - . __ ... _ _
75-35-4 1,1-Dichloroethylene
156-59-2 cis-1,2-Dichloroethylene
156-60-5 trans-1,2-Dichloroethylene
78-87-5 1,2-Dichloropropane
142-28-9 1,3-Dichloropropane
594-20-7 2,2-Dichloropropane
563-58-6 1,1-Dichloropropene
10061-01-5 cis-1,3-Dichloropropene

. 10061-02-6 trans-1,3-Dichloropropene

it




TABLE 4-2
GROUNDWATER SAMPLING PARAMETERS
PRESENT LANDFILL
20F3

Parameter ID

Parameter Name

100-41-4 Ethyl Benzene

87-68-3 Hexachlorobutadiene

591-78-6 2-Hexanone

98-82-8 Isopropylbenzene

99-87-6 p-Isopropyltoluene

108-10-1 4-Methyl-2-pentanone (MIBK) .
| 75-09-2 Methylene Chloride

91-20-3 Napthalene

103-65-1 n-Propylbenzene

100-42-5 Styrene

630-20-6 1,1,1,2-Tetrachloroethane

79-34-5 1,1,2,2-Tetrachloroethane

127-18-4 Tetrachloroethylene

108-88-3 Toluene

87-61-6 1,2,3-Trichlorobenzene

120-82-1 1,2,4-Trichlorobenzene

71-55-6 1,1,1-Trichloroethane

79-00-5 1,1,2-Trichloroethane

79-01-6 Trichloroethylene

75-69-4 Trichlorofluoromethane

96-18-4 1,2,3-Trichloropropane

76-13-1 1,1,2-Trichlorotrifluoroethane

95-63-6 1,2,4-Trimethylbenzene

108-67-8 1,3,5-Trimethylbenzene

75-01-4 Vinyl Chloride

1330-20-7 Xylenes
-INORGANICS: - S

Metals

7429-90-5 Aluminum

7440-36-0 Antimony

7440-38-2 Arsenic

7440-39-3 Barium

7440-41-7 Beryllium T

7440-43-9 Cadmium

7440-70-2 Calcium

7440-47-3 Chromium

7440-48-4 Cobalt

7440-50-8 Copper

7439-89-6 Iron

7439-92-1 Lead

7439-93-2 Lithium

7439-95-4 Magnesium




TABLE 4-2
GROUNDWATER SAMPLING PARAMETERS
PRESENT LANDFILL
3OF3

Parameter ID

Parameter Name

7439-96-5 Manganese
7439-97-6 Mercury
7439-98-7 Molybdenum
7440-02-0 Nickel

| 7440-09-7 Potassium
7782-49-2 Selenium
7440-22-4 Silver
7440-23-5 Sodium
7440-24-6 Strontium
7440-28-0 Thallium
7440-31-5. Tin
11-09-6 Uranium
7440-62-2 Vanadium

Zinc

7440-66-6




TABLE 5-1
SEEP SAMPLING PARAMETERS

PRESENT LANDFILL
. 10F3
' Parameter ID | Parameter Name | RFETS Standard (pg/L)
Volatile Organic Compounds
67-64-1 Acetone ,
71-43-2 Benzene 2.2 (W+F) Segment 4a & 4b (lowest)
5 Segment 5
108-86-1 Bromobenzene _
74-97-5 Bromochloromethane
75-27-4 Bromodichloromethane
75-25-2 Bromoform
74-83-9 Bromomethane
78-93-3 2-Butanone (MEK)
104-51-8 n-Butylbenzene
135-98-8 sec-Butylbenzene
98-06-6 tert-Butylbenzene
75-15-0 Carbon Disulfide
56-23-5 Carbon Tetrachloride 0.23 (W+F) Segment 4a & 4b (lowest)
5 Segment 5 :

108-90-7 Chlorobenzene '
75-00-3 Chloroethane

. 67-66-3 Chloroform : 3.4 (W+F) (lowest)
74-87-3 Chloromethane :
95-49-8 2-Chlorotoluene
106-43-4 4-Chlorotoluene
96-12-8 1,2-Dibromo-3-chloropropane
124-48-1 Dibromochloromethane
106-93-4 1,2-Dibromomethane (EDB)
74-95-3 Dibromomethane
95-50-1 1,2-Dichlorobenzene
541-73-1 1,3-Dichlorobenzene
106-46-7 1,4-Dichlorobenzene
75-71-8 | Dichlorodifluoromethane
75-34-3 1,1-Dichloroethane

" 1107-06-2° | 1,2-Dichloroethane -~ - -~ - -~ - - -~ = - - - - I

75-35-4 1,1-Dichloroethylene
156-59-2 cis-1,2-Dichloroethylene 70 (WS)
156-60-5 trans-1,2-Dichloroethylene
78-87-5 1,2-Dichloropropane
142-28-9 1,3-Dichloropropane
594-20-7 2,2-Dichloropropane
563-58-6 1,1-Dichloropropene

. 10061-01-5 cis-1,3-Dichloropropene
10061-02-6 trans-1,3-Dichloropropene




TABLE 5-1
SEEP SAMPLING PARAMETERS
PRESENT LANDFILL

. 20F3
‘ Parameter 1D Parameter Name RFETS Standard (ng/L)
100-41-4 Ethyl Benzene :
| 87-68-3 Hexachlorobutadiene
591-78-6 2-Hexanone
98-82-8 Isopropylbenzene
99-87-6 .| p-Isopropyltoluene
108-10-1 4-Methyl-2-pentanone (MIBK)
75-09-2 Methylene Chloride 4.6 (W+F) (lowest)
91-20-3 Napthalene
103-65-1 n-Propylbenzene
100-42-5 Styrene
630-20-6 1,1,1,2-Tetrachloroethane
79-34-5 1,1,2,2-Tetrachloroethane
127-18-4 Tetrachioroethylene 0.69 (W+F) Segment 4a & 4b (lowest)
- 5 Segment 5
108-88-3 Toluene
87-61-6 1,2,3-Trichlorobenzene
120-82-1 1,2,4-Trichlorobenzene
71-55-6 1,1,1-Trichloroethane
79-00-5 1,1,2-Trichloroethane
. 79-01-6 Trichloroethylene 2.5 (W+F) Segment 4a & 4b (lowest)
o 5 Segment 5
75-69-4 Trichlorofluoromethane
96-18-4 1,2,3-Trichloropropane
76-13-1 1,1,2-Trichlorotrifluoroethane
95-63-6 1,2,4-Trimethylbenzene
108-67-8 1,3,5-Trimethylbenzene
75-01-4 Vinyl Chloride 0.023 (W+F) (lowest)
1330-20-7 Xylenes
INORGANICS = = '
Metals
7429-90-5 Aluminum None promulgated
| 7440-36-0_ | Antimony None promulgated
7440-38-2 Arsenic 50 (ac) (TREC) )
7440-39-3 Barium None promulgated
7440-41-7 Beryllium 4 (ch) (D)
7440-43-9 Cadmium 1.5 (ch) (D)
7440-70-2 Calcium
7440-47-3 Chromium I, Chromium VI 50 (ac) (TREC), 11 (ch) (D)
7440-48-4 Cobalt :
7440-50-8 Copper 16 (ch) (D)
. 7439-89-6 Tron 1,000 (ch) (TREC)
7439-92-1 Lead 6.5 (ch) (D)

MWWWWW!llm!nmwmumuuum




TABLE 5-1
SEEP SAMPLING PARAMETERS
PRESENT LANDFILL

B G

. 3OF3
Parameter 1D Parameter Name RFETS Standard (ng/L)
7439-93-2 Lithium
7439-95-4 Magnesium
7439-96-5 Manganese 1,858 (ch) (D)
7439-97-6 Mercury 0.01 (ch) (TOT)
7439-98-7 Molybdenum
7440-02-0 Nickel 123 (ch) (D)
7440-09-7 Potassium
7782-49-2 Selenium 4.6 (ch) (D)
7440-22-4 Silver 0.6 (ch) (D)
.7440-23-5 Sodium '
7440-24-6 Strontium
7440-28-0 Thallium
7440-31-5 Tin
11-09-6 Uranium
7440-62-2 Vanadium See IM/IRA
7440-66-6 Zinc 141 (ch) (D)
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APPENDIX A

| PRESENT LANDFILL INSPECTION FORM



PRESENT LANDFILL - MONITORING AND MAINTENANCE PROGRAM

i

INSPECTION FORM

INSPECTOR: _ { DATE:

TEMPERATURE: WEATHER CONDITIONS:

i

SUBSIDENCE / CONSOLIDATION

EVIDENCE OF EVIDENCE OF EVIDENCE OF SINK OTHER
REGION | CRACKS? DEPRESSIONS? HOLES? (DESCRIBE BELOW)
TOP OF COVER — WEST - Oyes o [Jves [INo [ Yes [ No |
- - TOP OF COVER - EAST | (1 ves [ No (] ves []No (1 ves [ No
 COVER SIDESLOPE - NORTH (] ves [ No (] Yes [ No [J Yes []nNo
] COVER SIDESLOPE - SOUTH [ ves [INo [ Yes [INo [ Yes [INo
 EAST FACE SLOPE - NORTH C Oves One [ ves T No [ Yes [ No
..... EAST FACE SLOPE - SOUTH '5 [ ves [ o [ Yes [INo 1 ves ] No
EAST FACE SLOPE - CENTRAL V[ Yes '[] No [ ves [ No [ Yes O No
 EAST FACE SLOPE — NORTH SEEP* i (] Yes [ No - Oyes o [ ves [ No

MAINTENANCE.REQUIRED / COMMENTS

. i
* AREA OF SEEP IS OUTSIDE OF LANDFILLICOVER AND EAST OF THE COVER ANCHOR TRENCH

! : PAGE 1 OF 10



SLOPE STABILITY

A EVIDENCE OF BLOCK OR ' OTHER

. REGION : . EVIDENCE OF CRACKS? CIRCULAR FAILURE? (DESCRIBE BELOW)
COVER SIDESLOPE — NORTiH [ Yes [ No [1ves [ INo
COVER SIDESLOPE— SOUTH : [T Yes [JNo [ Yes [ No
PERIMETER CHANNEL OUTER SLOPE — NORTH 1 ves [ No O ves [ No
PERIMETER CHANNEL OUTER SLOPE - SOUTH [ ves [Dno o O ves [No
EAST FACE SLOPE - NORTH o Ovyes Ono [ Yes [ No
EAST FACE SLOPE - SOUTli;{ (7 Yes [ No [Jves [no
- EAST FACE SLOPE - CENTRAL (] ves [INo O yes UNo
EAST FACE SLOPE - NORTH S[ISEP* ’ (] Yes [ No [ Yes [ No |

MAINTENANCE REQUIRED / COMMENTS i

* AREA OF SEEP IS OUTSIDE OF LANDFILﬁ COVER AND EAST OF THE COVER ANCHOR TRENCH

PAGE 2 OF 10




wr ; w w
]
| v
SOIL COVER

[l

| EVIDENCE OF SOIL EVIDENCE OF EVIDENCE OF

DEPOSITION OR EROSION BURROWING OTHER
REGION i EROSION? RILLS/GULLIES? ANIMALS? (DESCRIBE BELOW)

TOP OF COVER — WEST [] Yes [INo [ ves [ o (] Yes [INo

TOP OF COVER ~ EAST (] ves [INo [ Yes ] No (] Yes [INo

COVER SIDESLOPE — NORTH C [ ves o O Yes [ No [ ves Tino

COVER SIDESLOPE — SOUTH [] Yes [ ]No [ ves [INo [J ves [Ino

EAST FACE SLOPE - NORTH | [ ves [ no [ ves [ No (1 ves [INo

EAST FACE SLOPE - SOUTH C O ves o [ ves [ No L ves [ No

EAST FACE SLOPE - CENTRAL - [ ves [ No O ves [ No [ Yes [ No

MAINTENANCE REQUIRED / COMMENTS

PAGE3 OF 10




} VEGETATION

" REGION ' CONDITION OF GRASS UNWANJIEI?SEIE?EJ ATION (D‘ESCI(Q)IFII‘;I!:E[?ELOW)
TOP OF COVER- WEST S [ Yes [ No
- TOP OF COVER - EAST , O ves Owo
B EAST FACE SLOPE - NORTI-i [ ves o
EAST FACE SLOPE - SOUTH; : | 1 ves [ No
n EAST FACE SLOPE - CENTRAL 1 [Jves [ No
n COVER SIDESLOPE — NORTI\% ' [J ves [ No
u COVER SIDESLOPE - SOUTH ' [J ves [ No
 VEGETATION.LINED PERIMETER CHANNEL - NORTH - [ Yes [ No
VEGETATION-LINED PERIMETER CHANNEL - SOUTH | : [ ves [ nNo

* Unwanted vegetation includes weeds and ;dcep-rooting trees.

MAINTENANCE REQUIRED / COMMENTS

J PAGE 4 OF 10



T - -wr
} SEEP TREATMENT SYSTEM
i
EVIDENCE OF PLUGGING,
OBSTRUCTIONS, OR EXCESS ~ EVIDENCE OF CRACKS OR OTHER
N REGION ___DEBRIS? DETERIORATION? (DESCRIBE BELOW)
GWIS INLET PIPES ' Yes [ No [ ves [INo
o |
STRIP DRAIN INLET PIPE | [ Yes [ No (1 ves [ No
NORTH MANHOLE OUTLET PIPE [ ves [ No [J Yes [INo
!
SOUTH MAI;J):-:)(ELE OUTLET H:I ves [ o [ ves [ No
.......... |
TREATMENT UNIT O ves o [J Yes [INo
_ ‘
TREATMENT UNIT OUTLET PIPE [ Yes [JNo [ ves [ o
R - I -
NORTH MANHOLE ' Yes [INo O ves. [ no
SOUTH MANHOLE O ves [Ino [ ves [No
TREATMENT UNIT GRATING } NA ] Yes [ No

MAINTENANCE REQUIRED / COMMENTS

PAGESOF 10




- ! - . -
| : ‘
:
: STORMWATER MANAGEMENT STRUCTURES
! o .
; CHANNELS /' LINING
:
EVIDENCE OF ' EVIDENCE OF
EXCESSIVE® EVIDENCE OF SEDIMENT - EVIDENCE OF LINING
EROSION, SETTLEMENT/ EVIDENCE OF EVIDENCE OF BUILD-UP OR DETERIORATION, EVIDENCE OF
GULLYING,ESCOUR, SUBSIDENCE OR BREACHING OR BURROWING OTHER HOLES, RIPS, OR LINING
. STRUCTURE OR UNDERMINING? DEPRESSIONS? BANK FAILURE? ANIMALS? BLOCKAGE? SEPARATION? DISPLACEMENT?
] N
DIVERSION BERM D Yes ‘No ' D Yes D No D Yes D,No D Yes D No D Yes D No D Yes I:I No D Yes D No
[ .
o - - i . i ~
PIERIMVEF:I"(;EIEJ({,\FTIL\?\I\I‘\IE:,N—LBORTI-I D Yes D No D Yes D No D Yes D No D Yes D No D Yes D No D Yes D No D Yes D No
EGETATION-LINED : ' -
PISRIMVETER (/Z\IIANNNIIEL—SOUTI-I D Yes [:l No D Yes D No D Yes D No D Yes D No D Yes D No D Yes D No D Yes D No
RIPRAP'[&',T&ET\IJ)EEEIMETER I:l Yes [:] No D Yes D No l:l Yes D No D Yes D No - D Yes D No D Yes D No D Yes D No
C350-LINED EAST FACE [ Yes [[]No Cdves CONo | [ves [INo | [Jves CINo | [ ves [JNo [ ves [JNo [ Yes [JNo
EASTFACE i’gﬁ?gCHANNElf D Yes [] No D'Yes D No I:] Yes D No E] Yes . D No D Yes D No . |:| Yes D No D 'Ygs I:I No
EASTFACE I;l(l)’l&?l{;CHANNIEI-— D Yes [:I No [:] Yes . D No | D Yes D No D Yes D No D Yes I:] No

D Yes I:] No

OTHER DEFICIENCIES?

MAINTENANCE REQUIRED / COMMENTS ’

PAGE 6 OF 10




STORMWATER MANAGEMENT STRUCTURES (CONTINUED)

OUTFALLS

|
|
CHECK EACH STRUCTURE FOR EXCESSIVE EROSION AND SEDIMENT DEPTH. IF SEDIMENT DEPTH IS COMPROMISING THE DESIGN CHARACTERISTICS, REMOVE
I
!

SEDIMENT. ;

STRUCTURE CONDITION /SEDIMENT DEPTH

DIVERSION BERM OUTFALL - NORT(H

' . \
DIVERSION BERM OUTFALL - SOUT

CULVERT | OUTFALL

CULVERT 2 OUTFALL

i
SOUTHWEST CULVERT OUTFALLi

i

| CULVERTS

CHECK EACH STRUCTURE FOR BLOCKAG‘,E, SURROUNDING CONDITIONS, BREACHING, SEDIMENT BUILD-UP, AND INLET/OUTLET CONDITIONS.

STRUCTURE CONDITION

CULVERT |

|
[
1
!

i CULVERT2

'
i
|
i

SOUTHWEST CULVERT ;

MAINTENANCE REQUIRED

i PAGE 70F 10




- ; -
EROSION CONTROL
AREA , ADVERSELY AFFECTING PLF?
RUN-ON INTO Pglélll;{lriTER CHANN‘EL - [ ves (o COMMENT. ~
RUN-ON INTO PERIMETER CHANNEL — - '
UN-ONINTO ggUTH ERC N;EL Cdves  Owoo COMMENT:
i
NATURAL DRAINAGE FED BY CULVERT | (] Yes [ No COMMENT:
" NATURAL DRAINAGE FED BY NORTHEAST ,
PERIMETER CHANNEL ' Oves  [Ono COMMENT:
D Yes D No COMMENT:

M. AINTENANCE REQUIRED

NATURAL DRAINAGE FED BY RIPRAP
|
|
|
i
i
|
|
|
|
|

PAGE § OF 10




INSTITUTIONAL CONTROLS

ITEM

EVIDENCE OF EXCAVATION(S) OF ;

COVER AND IMMEDIATE VICINITY OF (] Yes [INo COMMENT:
________ COVER? ;
EVIDENCE OF CONSTRUCTION OF ' -
ROADS, TRAILS ON COVER OR Cdves  [No COMMENT:
________ BUILDINGS? | '
EVIDENCE OF DRILLING OF WELLS OR
USE OF GROUNDWATER? | Llves Ll COMMENT:
" "DISRUPTION OR DAMAGE OFSEEP |
- TREATMENT SYSTEM? 1 Lves Do COMMENT:
DAMAGE OR REMOVAL OF ANY
SIGNAGE OR GROUNDWATER [ Yes I No

MONITORING WELLS?

COMMENT:

OTHER DEFICIENCIES?

PAGE9 OF 10




ACTION ITEMS

DEFICIENCY ; DATE NOTED

ACTION

DATE
COMPLETED

COMMENTS

SIGNATURE:

{

L \work\37378\WorkA\AM&M Plan\Final\Final Inspection Report.doc

DATE:

PAGE 10 OF 10




LEGEND

10 FOOT CONTOURS
1 FOOT CONTOURS

ACCESS ROAD

_/- CULVERT

------------------ DIVERSION BERM

m RIPRAP CHANNEL

VEGETATION-LINED
PER R CHANNEL-NORTH

.‘) |

\
SOUTHWEST

CULVERT

OUTFALL

-~

~ N S =
NI o\

=R ,/V//’

D
NEH
‘\\ =

N\

<2
AT
SIRRARL

Z\DNZ
28

A
e
e AS RN

=

CULVERT 2

940

RIPRAP-LINED
PERIMETER CHANNEL

—,

100 0 100 200 FEET
== = e —————

PLF INSPECTIONS

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE
GOLDEN, COLOURADO

QO L\GROUP\CAD\ROCKY _FLATS\New_Design2004 \PLFM&M\PLFInsp.dgn

DATE: 9/21/05




APPENDIX B

GROUNDWATER WELL BORING LOGS / CONSTRUCTION SUMMARIES



SIATE PLAE CORDIMAIL: T0TAL CEPTH {FT): 39.9 GROUND CLEVATION (FD):+ 3990.00 PROCT NLABER: 98?1]?3 106 OF BIRING KXECR:

NRTH: 688 W67 PRESENT (AOFIL CASDNG OINETER (- 2 _ HITHE Ll
At 208N LOCATR NNBER:  12) HOREHILE (IVETER (M- 10.9 - AU oMV ?U 193

: NBIL ORILL B-57; HGH, COMNT GROUT 0.0°-19.5', BOMTONITE SIAL 19.5°-215', SAD 20.5'- 37.0°, MATURAL BAX- FILL 31.6°-39.4"; CENTRAL-
THRS PLACED 16.5° A0 355", HLEDIAETER 10.5° 0.0°- 1.5 40 3.0° 715 - 345 2.0 SWP 30.3'- 3.3’ 0EPTH 10 BEDROX 19.5°.

SAMPLE NU.
)
)

R ;8 Br it 0L DITED SIS
AN es  8E £t PIRETR o QASITIATIN :
. SR 3 ga d‘x 8 COSTRICTIN LITHL08Y (R ROX TIFE DESIRIPTION
TS O E'm¢ i rovel with e 1)
B 1 { : Sondy Grovel with sone silt. Dark brow (7.5 1R 3/2). Coorse
§§§ 1 ; to Fine grovel (sae? U7, nearl U2 dian), very fine to
. N} L q4 coorse sand (sear=edive) 1n cloyey silt eatrix. Ml groded
1714 §\§§ . i‘ i  simlar to subrownded govel ond sond nainly of
‘ §§§ 19nmfs ¢ « -+ qurtzite ad qurtz with some granite, fel
§§§ b1 d aetmarphiic frags. Mot bedded Slightly aorst” 658 rovel, 208
N 1% i( sod, 108 silt, “ond 3¢ cloy.
N S —TEEA]
Ny B t@ ' ‘ -
NN [P IR brovelly sund with sone silt ond cloy. Redish brown (2.5 TR
§§§§ " ;sg N1g (a1 4 ?[4l.thyne to nglhm(q“weumﬁﬁy nemj?/fd{ml, very
NN 13 > 1814 {3121 e to coorse sand (searaediwm), 1 o stlty cloy notrix.
way | | §§§§ - :i( i(i 31418 Hell groded. nquler to sbangulor grovel m?ls&% 15¢d
| NN I : - F 10 Shmy'd Jou corpr
NN ELL S b 118181918 of %gqne, tarte, schist, od quortz. brovel strongly
§§\§\Q LI ¢ N(Jigiarere weatnered and often to poucer . Mot bedded noist.
§§§§ 3 Sl 358 Grovel, 436 sond 138 silt, ond 58 cloy.
war | NN M [ooqm Sty rovel Light olve brom (2.5 5. e fo oore
§§§§ s {( ><Oo O | faocZ’, aear] U4'dinl, ongulor to subrounded.
Nl BR R
N ? P~ o™ § . brd 5000 agInly CoR )
A [ Kogod el gite, hit, 0 qurtae ot b,
§§§§ B >Eo°oo<l slightly soist % brovel, 6 smd T silt 7 clay.
40 §§§§ wan|3 5459 102,04 Mo ore recmvery 0,540
N [P [eeoi¥ T wwde
§§§§ ‘ j;.‘ N 10,04
§§§§ i( - Mog, o |
NY B & ' e
N S N ol sl it g o o 75 55
' N 3 SR 23164 (‘wsetnflm?‘uvel {aocZ 112, nerl
6011 §§ i ;(; g13141s dioa) and very Fire 1o coorse Teea=comrse) s in cloy
N P b 1181314 1]; silt natrix. Rell groded. fingulor o subrounded I(m?
N | {ionald A et b . s o qurtzit i, it
§§§ 180t 7_@_, NI med“qun,mgm;ymlfb ist with
§§ . h sme eldspar ond adfic minerals. Kot bedded noist.
LN B (T (T 30 roel, Ssd-lorsily Scloy .
N\ Moo o core resory (7181
N T PN
N
b5 §§§ n 3 Wit : Sme 05 chore |
: , §§§ P ST O (| {SuﬂuithSomsi!tmdg‘uvel. Light yel lonish brown
%%% i s_(.;?’/ 237164 Gorse tof WI (hocl”, negr /2 dim)
1544 §§§ P 3 | ond very Fine to coorse sond” (aean=F ine) in silty cloy -
NN b A O ¢ wiri. ell roded, gulr to sl s od el
. §§§ LIS S \ //2 Wuf s?.lﬂllte, otz pite ad feldspr hot
§§§ ;g@ h( \ noist 21§ brovel 39K sond ?Blcluy, wd 1 it
N ¥ P o core recovery 091007 ‘
N\ % (O




1

04-13

29

I-46

50165

B30t

1Be-180

y

STATE PLAE COORDINATL:

He-61

T0TAL CEPTH {FT): 9.4 GROUND ELEVATION €6T3:  5930.00 _ PROCT MIBER: %0907 106 OF BORING HMBR:
RS MNTASOTALL  CSIGUNER ) 2 EOES:
fasT: 28N LOCATOR WrBR: 12 BOREHXE OIMETR (DN: 1025 WE ROLED: O89S 70193
ROVAYS:  WBIL DRILL B-57; K50, CORNT GROUT 0.0°-19.5', E]HINIT[S}{B,S'-ZI.S', S0 20.5- 7.6, NATURAL BAX- FILL 37.6'-39.4'; CONTRAL-
TS PAED 185 A0 .55, HOLENINETER 10.25° 0.0-315 A0 30° 05 -394, 2.0° SUP 3.3~ 9.3 OEPIH 10 BEDROCX 19.5'. ‘
s BY &S m NPT DS
g8 gy 2t PIEDETR QUASSTICATIN
¢y g5 58 COSTRICTIR UTUGY (R ROX VR OESCRIPTIN
1008 & - 0 _
N\ o ! 7 o core recovery 0410077 |
\ 1S/l [ Fa— i e cly g7 oo 757
§§$ (C / 6/ Coarse to Fine qrovel (noc? L2, eear] 1/4°dica)
§§§ 1pnal? 53/0 ' ond very fine to core sond (aeoFine) in 51ty clo
§§§ e o 2" natrix. ell qroded. Mqulor to ronded grovel, Some brcken
N " {0/ by drillng Subongular“to subrounded sad. Grovel comused
N ' taite, qronite, ond some schist. Sond of
%%& 5( y J ..
§§§ ¥ L\ quurtz, rock fragoents, feldspors and nices. Mot bedded
§§§“ £ 5/ :zm. 4 Grove 'Uigg-i,zdg') cloy, od ¥ silt.
NN 3 o%e core recovery (11.3"-12.
§§§§ ’ ><// \ : !
§§§§ > : Sondy Grovel with some clay, Strong brown (7.5 1R 3/6)., Very
§§§‘§ ¥ course to Fine grovel (o', peot:]dion) ond ver‘r Fire 1
§§§§ ks coarse sand (eevcoarse) in silty cloy satrix. Hell groded
§§§§ AT angulor o sbrownded rovel ond subonquler to subrounded
§\§ 1o snd. bravel coposed of ?mme, qrtz, granite, schist;
§§§\§ sond comased of qurty, feldspr, qurtaite, granite, mioos
§§§§ . and adfic minerals. foist to et 0¥ brovel, 3% sond, 150
§§§§ 0 cloy_ond B 51l '
§§§“ C o core recovery (13.9'-14.0°)
§§§ " Sme o5 chove
N\
N
NN E -
NN . 4 .
N [F STy frovelly S, Lght yellowish brom 251 670
§§§ to I|$t_bmun (1.5 W6/ Goarse 1o Fine grovel (a2 112"
§§§ peor /4 dical mdveque to coorse sond Tee-corse) in
§\§ B £ ® : cloyey sl natrix. Rell . foulor to subrounded
NN - p ° : f { ' '
SNTERE I govel o sod copesed & qurtaite, qurty, gonite, od
NN N
§§§§ 0 B schist with sme sod of [elgspar, micos, safic ninerals.
§\§§§ PAL Not bedded sotwated. 18.5% bravel, 55.5¥ sund, 208 silt
§§§\ . and bF clay. __
§§§§ LTI Mo core recovery (19 6™-16.0')
' §§\§§ 0 Y
] §§§: i ?gnliy brovel with sone-clay. Some os interval Fron 12.0° to
RN T, |
N B N TR
N 0 b core recovery (17.7"-18.
§§§\\ Sme o5 chove - Saturated.
N Clayey frovelly Smd_ Light bromish qry (251 50
N\ L fo ok ro 119 420 Fte el vy i to come
§§§ il smd (nearv oedin) of sate coaposition 0 cbove.
§§§ D Decreasing sund and grovel with depth - trensition to bed-
NN rock cloy” Cloy 15 o low plasticity. Crudely bedded ot
§§\§ baundary with rexorked Moist. 108 brovel, 4% sond,
NN 38 cloy, ond 108 silt. o




106 OF BORING HJBER:

PROXCT RIBR: %900
A
O RILED:  OM1S/

GEOL0ETST:

3.0
0.5

2

CASING DIACTER (TND:

BIREHLE (IRETER (IN)-

GROND ELEYATION (FT)-

ARER: QT PRESINT LANDFILL
LOCATOR RrecR: 120
ROWKS:  NOBIL CRILL B-57 HSA, COMENT GROVT 0.0°-19.5', BENTONTVE SEAL 19.5°-21.5', SHD 20.5'- 31.6°, MATURAL BAX- FILL 31.6"-9.4'; CONTRAL-

TOTAL OEPTH (FTJ: 9.4

T8
%M

NIRTH:
£t

SIATE PLANE COORDIMATL:

[ R : v
— =E-_8 Sotefr ¥ tR=.8 2L
: =2 8=~ ey 35— Y=g — e _m ¥ S .
: — o B S E =B ¥5E=
o mmwm.. 20 o =, e g <
= EE o2 Y= SHE=ECS B
s2il,  [ppein oEran:
E ESE0E8 S EERES SSEEess 88
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= BB E=EEs8=3 s IscEESE
- 2 BEE BT g~ 2 8% e g8 ==
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S| [REEEEs [EEEeE= =
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STATE PLANE CODRDINATL: 07AL OEPH (FTH: 3.4 GRORD CLEVATION (FT):  5990.00 PROKCT MIBER: %9073 L06 OF BIRDN NIBR:

NRN: T A 007 PRESENT LAFILL CASTIG UNOIER (- 2 BEOLOGIST: )
0ST: MM - LR SR 1 BRCHLE DINETR (I0:  10.55 AT RILED: OB 7[]193

REWRIS:  NOBIL ORILL B-57; HGA CCMENT GRONT 0.0°-13.%', BMONTIE SENL 19.5°-215, SHO 20.5'- 376", NATURAL BAOX- FILL 31.6'-3.4'; 0O~
TARSAAID 185 A0 3.5 HALOINETRR 10.5° 0.0 315?#0]0375 SCARRAR (R 3.3 TEPTH TO BEDROK 19.5'.

SAMPLE »n.'

ome - 35 ES : L T SIS
A g 38 i mom QST
SIX vy €5 58 OSRCTIEN  UTHUGY -~ (R AOX TR OESRIPTIIN
o u 100 0 o 1] 1] |
N—_y o 77
zzmmrg g H 7 _CUW[Y SILTSTONE €t gz ?élgs}au/emhgglg{l]i\e/e brow (2.3 1 b mt]o tg:anvg
§§§§ 1ok = R ighly frmblft: S|Itmdc Vtry:zmqmnmteml but
TN - < IR 15 0
§§§§ LR S ngrhlh mﬁledd;etofe—oxldestmnmg vegthered
§§§§ e T % not froctured Texcept where dmoged], noist to et
§§§§ P = (satwoted) botton 05" o intervol stoied bright olive
\\ B oE S DR RV it il
NN 1 7
§§§§ ’ d.
zmn_m =R
\ — . —
N | A
N | 4 [ o ah il T ol o TSV T
§§§§ ¢ K olive yellow 2.5 6/8 ﬁms }, no cesent,
§§§§ wl 1/ / high Iy to aoderotely Fricble, cloy contentvmes st
SN | = I horizontal bedding ocowrs sﬂ’u&st intervals, not froc-
NN 477 o bt el g 11 B8 it o 50 o
§§§§ F 2P twr i &} mg wtst it cloy.
k\-\‘x\‘\\, 3 "] - ]
.5 N [f F =V
§§§§ waa| =
N\
NN L 7]
NN % i
754 §§§§ - 17 = 7 SILIY QLAYGINE: Silty Cloystone. Dork groyish brown (2.3 Y 42), poros
AN MR SIS 108158, mcment slightly to moderately frmble
rA NN 2% =S into overlymg siltstone, not bedded ot fmctlred
' §§§§ L Mo \ broken during'drilling slightly eoist. 0% Cloy ond 308 sond.
l”"-"." 2 =1 SILIY SHOSTON smy Smdstone wgﬂt ooy m(SYB/l{ 1o olive u%zsr
NN 5 i == A aodergtely sor
_ §§§§ | 7 *, p cenent h| I frmbl ntermmd mthcmmaﬂsult-
78 §§§§ I~ = store but mtbed&demﬁmd, O¥silt, odcloy,
T “lim‘llim‘ 5 T = Rl Th SIUSI[J?[ Clayey Sl tstone. lluig,my AETE todﬂgmywhbmm
NN ~ uge; viries fron 108 to 258 o cenent,
NN
NN o slu t to nodemt ely frichle, Fe-oxide stmmpresm
DONN [ edy
NN linited, thin irreqular planar bedding. 608 Siit' and 40X cloy.
P
§§§§ SILTSTOE Snlts}gn? g}}?m y | zgxolwehml: A
-8 TN 051ty o cepen te
N rible, cl cm%m wries (el in thn 1 ntewls
NN 20 i s ek ez,
§§§§ n within sl tstone, lrrggutr | tzontal, not
§§§§ o froctired, soist. 85 Silt and 150 cloy
D N\ Totl e 9.4
4

A



STATE PLARE COORDIMATE: TOTAL CEPTH (FT): 26.00 GRIND ELEVATION (FT):  ¥991.90 . PROJCT NIBR: 389073 106 (F BORDNG NHBER:

MRTH: T390 -+ AREA- QT PRESENT LADFTLL OXING OIAETR (N 2  GOLGIST: J. BN

(ST 208038 (QCATOR MOREER: 120 BOREHOLE DIAETER (I: 1 WERLD: s 70393
RS EBIL RILL B-5: 5o COBNT GROVT 0.0°4.25", BNTONITE AL 4.25°6.5', SO 6.5-245, MIIRAL BROFTLL 24.5°-25'; CONRALIERS

PAD AT 3.8° MO 24.05 2 QP 2.6'-24.8'; DEPTH T0BETROCK 22.6°. :

8AMPLE NL'

wRE g ’SJ Lt Y] I s
A gg  sb 3f  mmm LA
- SIE e €A S8 OSTRLTION LITHLOSY R ROX TYPE OESCRIPTION
¢ P mE IO ” _
BN i’//f/ $: bravelly Sond with st ond cloy. Very dark groyish brow
B § d / fll[HR 2} lEocrge 10 flrﬁgu(}d l?m&smfémzb;‘gulcqse Sltg
N 1 el loocd, seard.) oo swagular to
§~ r ( 22 : mn&uz 1sed t, troce of dork mnerols. &wel
§ [vonmfa $ “‘V cnrised of qurtzrte od igews
N n d : Not wel| qroded. Slightly norst. 19 frovel,
N 1 | 1 cloy, od ¥ silt B
§ . ( Nommrecu;very 0720
’\\\\‘S‘ ~$ ' (/
2% \
129 §§ S / stammg [llanszgd tgdfxl'r;l ?mit[nemf mg{ mthcotrﬁ;?
N 0 g ~ Fine gove ar to subrounded
§§ 1920, y 2% , qurrt!zr od o trace of dork mmmlsand rock F:E;s Bmvel
N 0 % sibmular to subrowded edqmjs
T
| N 3 e ¢ sl
: : §§ _é << Nomrecoveryl?‘i-‘i(]l
N U R ES ~ Grovelly Sond. Light olive brawn (5 Y 5/3) 1o ol ive brow
) N . JilE (5!5/51 bemmgh il on (01098
. - §§§§ A glels % 10 e nemfme) brovel coarse to Fine
NN 0 gia1as lmr3 neml di) . Sond sbngolor to subrounded, oonprised
1 NN 020} ot with o e of drk arirols o ok
, N 2] i | qxrzm o trace of dork minerols ond g
NN E subonqulor to subrounded comprised of quortzite d
NN JEek bk s bedm% sl sl Sty
§§§§ - gk . D broel, 1 clay, od 11§ silt’
NN y e ‘
&\\&& J:l d|did]{d ¢ :
N " e brovel Dqu Howish broa (10 1R 44) with
§§ 0% Smdy ve Ngew'a&setolmm v?m(
Sy §§ / lem Zduml fructured lor to : conprised
‘ N 4 14 of'l rogs hi smemoller wite md qurtzite
N o {2 tof i o strop
NIELEE A sedofm e 0 md :
§\§§ = f Conr tzbtmce aierals, o rock mgs
yﬁ_f_ 3 2 Y - hanes e passu[l‘ywe graded- lfmmnaug
§§ ) | Slightly soist. 308 Grovel, "33X sond, ond 10¥ Fines. .
N E IR Mo o recovery (71-8.0).
§§ o 77 o Stme o5 above. See cescription 6,011
e | N ]
N R eX%e
§§ o 2/ (] ' :
§§ 10A0 § * Mo core recovery (8.8'-10.0).
NN '
N
N 0
NI fe
in




SAMPLE NUWb -

o1l

(14

L0429

2908

P

%)

me

| STATE PLAXE CO0RDIMATE: JOTAL OEPTH (FT)-26.00 GROAD ELEVATION (T} PROECT NIBER: %6907 L06 OF BORING HYBCR:
MRTH: 7090 AREA: OUT PRESCNT LARDFTLL (ASTHG DIATTER (V- 2 GEDLOGIS- J. B
1 O 2 LOCATOR NOEER: 1) SOREHLE (IWETER (0: 7 GATE RIUED: @9 ?0393
ROVRKS:  MBIL ORILL B-57; HSA: COMNT GROUT 0.0"-4.25°, BENTINTTE SEAL 4.5°6.5", SAND 6.5-245°, NATURAL BROFTLL 24.5'-25"; CENTRALLZERS
AAD AT 3.0 D 24.2°5 2 SUP Z2.6™-4.8; DXPTH TORCIROK 2.6 ' ' :

N

RECQVERY,
INTERVAL

»
=
Z W
w >
0o
x O
WL
a o

NN

7

Q2772707

iz

P
Z

2

%

.

7

7
%

G

L

I

Lonm

7%

727

7

V777

N

(UL LT,

7

A

%
T

7
7

EA

7%
7
7017

0
20
227777

m

DN

v

A

N

LI,
G

)
7222

%

/

{?%7

.

72

72

7%

7
7

T
7
77

_

ZZ

7
7

7

D

Yz
77

N

N7

N\

sgbs

ssaa

|
sago

sere

DATUNIFT)

E-1-1-1- T Sag- )

sonz

sabrg

Ii

Xt

ins below 0.0°.  Hoderately el
Eorgser below 21.0°. Stightly aoist.

%Med, o bedding.
_ frovel, 828 song
A silt, ond W clay. :

g ot | V UNIFIED SUILS
Y PIEIDETER CUASSTFICATION
8 DERCIN UM R X TR IEREPTIN .

1[}::_::_ =3l ot bravelly Sond. Bork-yellowsh brows (10 W 4/4) to olive
E B8 LS $r0y (7 3/2) with reddish boown (5 R 4/4) staning, Fine
FE EHEREEEE 0 comrse sond (aear={ine) ond comrse to Fine rovellnor:
FEOEREEEE £, seo0.3" dion). Sond sbonqulor o conprised of

wRE BREEE qurtz with o troce of nico ond dork pinerals. frovel sub-
e B aular to subrounded, conprised of igpeous rock frogs ond
FEOE 4 titic qurtaite. Mo bedding. Stightly aoist. 30K Grovel,
i;; = g?&mlmﬂﬁlﬁm& _ . .

E B g Sond with sone %avel ond clay. Light ol ive brawn (5 Y'574)

EE B to bron (10 R°3/3). Coarse to Fine [nearrine) sond ond
E B :;p‘/// comse to Fine grovel (ooc?”, oear0.5" diml . Sond lor to
e B s% 1sed of qurtz with o troce of icg ond .
IE = ainerals. Grovel subangular to subroundeg; nqtg‘lsed of
e == itic, adfic, :?mws, arkosic md%mm rock fr&s.

BEE B bedlng. SHihtly oist. 148 Grovel, 713 smd and 108 cloy
i‘é = od X silt. o
FEE Mo owe recovery (L4207
E_ B recovery

e - Sz & dhove Sz tsription LU -1
EEvEr Al Smdy Clay with sme qrovel od si1t. Mottt yellwish
EE ;/;2 o 0 ot o ot el
}f:i; =5 7 fine grove! (oo2.Y", rea0.5” dim) ond comrse fo Fine
e B Ineanediun) sond. brovel and sond angular to subrownded

sEE B conprised nainly of ?um'tzm ond schist. Low to moderate
e B plqshcﬂ;. e; vel] groded. Mo bedding. Stigptly
IE = sorst. 198 brovel, 58 sond "38 clay, and 15Y il
BB Wo tore recovery (381407

e B broel, sond cloy aixture: Strang bron (7.5 18 5780 10 _

, f:;:E = {ellou!sh brow (10 R 34 Grovels broken during driling
IH B )T dim) ond very coarse to very Fine sond (neoraedion)” Sond
e &3 lor to-subrownded. Poorly to mdemtely'?mbd. Topeous
;:;:E E_:E:;Z setmorphic grovels, smd 15 predoninant iz fo -

b B et S/t st 2 roel, s o 3 e
PE BT ’ Moowe recovery (461600, |
§ Ei e Sme os obove See description 14.07-14 6"

e =t Mo core recovery (16.4-18.07.

i E%’;{; : = g Sfeﬁ ipﬁf‘ 14'0’1.:1'5;5 g TS0
FE O OEA 1 - Sod wi clay. Light yel lonish brown (2.
tE EE/ doningtes To 20.0°. f imwto cg;sgg*uvel (oorZ’, rea 25"
e B / 3') nd very fine to very corse stnd (sear=Fine to vedivnl

b5 o = I = % brains subonqular to subrowded, corprised of quortz ond
FE OB / quorztitic eetoorphic rock Frags with undant fe-onde
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STATE PLANE COORDINATE: TOTAL OEPTH (T 30.3 GROUND ELEVATION (FT):  391.20 PROCT NUIBER: 38903 05 0F BORDNS NIEER:
NRTH: 75000 AREA: OUT PRESENT LANILL (ASTNG DINETER (M- 2 BCOLBGIT: BN
EAST: 2B LOCATOR NrECR: 11 BOREHOLE JINETER (M- 10.83 WIEQRILED: LA 70693
REWARKS:  MOBIL ORILL B-57: HGA: CEYENT GROUT 0.0°-4.2, BENTONITE SEAL 4.2-6.5', SMD 6.5-30.5°, MO BAOKFILL. KO CENTRALIZERS PLACED; BOREHOLL
DIAETER 10.5" 0285 D 3* .51, .2.1' PB4 UPHID BRI A , '
T T T n
GRAY g8 g 2 PILDETRR CLASSTFICATION
SIE ¢ €da &8 COTRETION LT R AOX TYFE CESCRIPTION : v
@ mg o ; . .
N K o Cluray brovel with sore Silt mnd Sond. Dork brow (TSR
\\\§ ! 312) well graded coorse to fine grovel (nox:1 5" dion) ond Fine
& to comse smd in silty cloy motrix. Subangulor to ongular
§§ _ %md ond grove composed of quortz and Feltspor Frags” toist.
\ ’ R ’ 1
§\\S LBrd § i [ ~ See description below. Sone 052.0'2.8
\ 0 No core recovery (1.1-2.2')
N\ -
\
N .
NN e : Sndy Cloyey brove! . Dork red (2.5 R 3/6) well groded Fire
Q:\\§§ ' to g;rse qravel ond sand 1n silty cloy natrix. Subongulor
N
\\§ smd ond guvel,_ slightly noist. OF brovel, 30¥ sond” 253
{\\Qg . L cloy, mddailt ~ ~
§§§ themie AT “Grovelly Clayey Sond with sone silt. Dork brown (7.5 18 44
N 0 Fine to coorse grovel (pax=3" dioa) ond Fine to coorse snd ir

2

X

N

%

W

W

D0

.

182

0K 2m

59‘96

59'95

)
S‘BB’F‘
1

saaz2

silty cloy natrix. Hell groded angulor to subor?uitr, rovel -
conposed of weathered rock frogs {1gneous ond ne morpglcl,
qurtz,_ond eldspar. Sond composed of quortz ond Feld-

sgnr. rovel ond sand strongly weathered with some secondary
cloy. Shghtly sost. 30§ Grovel, 358 sond 208 cloy, ond 1%1 stlt.

No core recovery (4.8"-6.2°)

S Sondy Grovel with sone silt. Light olive bro (2.9 Y 3/B)
o block (N2). Poorly ?raded,ne s o fire grovel in Fine
to coorse sand and 5111 natrix with o troce of cloy. brovel
and smd subongular o subrounded. Motrix contoins tarry -
4 Tsustonce {oreosate?) Hoist. 40 Grovel, S0 sand B St T T T
Cooddcly. ' .
< ~ Grovelly Sond with trace of cloy. Brom (7.5 R 9/4) to
stron? on (1.3 R /61 Wel I"groded, coorse to Fine
grovel (a2’ dion) and sand (nedrcoarse] in sty cloy
aatrix. nquler to sthongular ?mvel {broken) ond Subengular
sad. brovel composed of rock Frags ond quartz. Sand

' conposed of rock frogs, quartz, feldspor,” and micos. Moist:
\ ZYZP(G)mveI, 658 sungg Schluy, nd %Pgilt. _

No core recovery (8.8'-10.2']
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STATE PLANE COORDINATE:

NORTH:
EAST:

DINETR 10.5° 0°

- T
B8

T0TAL (EPTH (FT):30.3
AREA- QU7 PRESINT LANDFILL
LOCATER ROBR: 11

G0N0 ELEVATION FT): 599120
SN DIAETER (V-
BREHLE OINETER (IM):
MBIL DRILL B-57; 4 CEOENT GROUT 0.04.2, BONTORTE SEAL 4.2°6.5', D 6.5'-30.5', KO BADFILL: D CENTRALLTRS PLACED: GIREHLE
A5 0T A5Y, 21 SPB.4- 05 (P 10 BTRIX 285"

PROCT NUFBER: 389073
l GOOGIST:  C BAT
0.5 ONTE ORILLED: 1204
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\NITIED SRS
QLASSIFICATION
(R ROX TYFE

JDESORIPTION

Mo core cecovery (4 8'-10 2]

{:

Sme 05 above

- qurtz, mices - imiudlrtgrgmtite, rock f

Sondy Srit with soae cly. Reddish.(ellou (TSR 6/8]'_~ _
Very:Fine to fire snd 1n cloyey silt natrix. Low plosticity.
oorly groded. Subanguler to Subrounded sond tttompos? of
rce

black stoined noteriol throughout (not 1dentiFied). Hoist.
W Silt, 30 sod ond 158 cloy .

R N M XK RN KX NRMN N
Sl B ol Ko B Xy g

=

<

Trovelly Snd Reih yel e (73 TR 61 Tie 10 vedin

qravel ond very fine to coorse sond (nean-coarse) in cl

and silt natrix. el groded. Subongulor to (_m%ultr sond ond
ist.

rovel corposed of rock frogs ond quortz. Moist. 23 Grovel,
gﬁl son E?IZ cloy, ond lﬁlqg:ilt._ q

~ Ho core regovery (19.4-16.2').

Sme 05 chove.

AR RN RRRRARN lnnnna N gg
LLLLLLLLLLGL UL LB LG LLLELL B G e L e T L T,

W NN XN W W oMK N W RN
il N i e e i

¥ ox XN RN ¥ u ox ox oW
ek X R K B X X BN XX

L

Sl

Cloyey Sand with some silt. Light brownish gray (2.5 1 6/2)
o reddish yellow (7.3 TR /81" Very Fine 10 Fine sand in

-stlty cloynotrix... Subangulor_to_subrounded.sond. congosed of_

wrtz, mices, rock frogs, ond feldspar. Moist. S0F Sond 40
Jo o st T d

OGO CAROCOBAS

RAAGAAA0AAGAAAAAAAAAAAAAAAA00AAAQA

-

31ty Sond with sone E‘uvel ond troce of cloy. Light

browish gray (2.3 1 6/2) to reddish yel low (7.5 1 6/8).
Heterogeneous mx of grovelly cloye¥ sond, silty sond - ond
clayey'si Mty sond. bravel concentrated betueen 1810'185'
(daroged core). Fine to aedium grovel (nox=0.5" diam) ond very
Fine o fine sond 1n stlty cloy natrix. Well qroded sub-
anqular 1o subrounded qravel and sond conposed of rock frogs
and quartz with sone feldsp, micos, and'cloys. Moist to ™
et s info wrkryng cloy 1 Grove, 0t Sond, 3%
silt, ond 13 cloy.




TOTAL DEPTH (FD)-30.3

WA PRUKTRER: D - 106 OF BORDNG NIEER:

SIATE PLANE COORDIMATE GROUAD ELEVATION FT):
NORTY:  TS20%0 AREA: Q7 PRESENT LANDFTLL (ASHNG DINCTER (o= 2 BEOLOGIST: YA
£aS: 2081 LOCATER MABER: 11 GOREHILE DIAETER (IM: 1055 OATE CRILLED: 12 ?[]693
. REMRKS:  MOBIL ORILL B-57; HSA: CCYENT GROUT 0.0°-4.2', BINTONITE SEAL 4.0'6.5", 4D 6.5'-20.5", K0 BADILL: M) CENTRALTZERS PLACED; BOREBOLE .
OIAETER 10.25" 0°-28.5° AD 3" 28.5-', 2.1' SRP 28 4'- 30.5'; DEPTH T0 BEDRICK 8.5 ) :
T §\Q\§ ;- Jaen o 07 oo
N | |41 rownish groy (2. o reddish yellow 17. .
§\§§ ! pe i Heterogmggmx of grovelly cloye¥ gnd, silty sond, ond
%\\ » 113181819 cloyey ity sond. brivel concentrated betueen {B:U'-IB.S' ,
§\§ s 191515151 Idomged corel. Fine to eediun grovel (o0 5" dian) ond very
\& onals C -laigfalald - Fine o fine sond in silty cloy natrix. Hell qroded sub-
§\ A :2,7 anqular to subrounded grove! ond sond coaposed of rock frags
13419 §‘§\\ I % / ond quortz with soe feldspor, mices urdpg?: s Hoist to
S §\§\: % ] uet.qfrodes into wderlyimg cloy. 75 Grovel, 508 Sond, 303
§§§ 1o 23 s silt, ond 13§ cloy.
§~§‘§‘\§ - Y 7 i Sme os chove
%%\\ "l g (8 CIaer Sand with some grovel . Strong brown (7.5 Y 5/8). Fine:
§\§\Q\\ - - I grovel ond fine to coo¥se sond in ity cloy eatrix. Sub-
§\§§ . ob o rounded sond ond qrovel . Moist to wet. 5% Grovel, B0 sond
7] §§\\§ sl § 20 cloy, ond 19851t |
\\§\\\\ v ¥ % No core recovery 21 §-22.2°)
S\§ ; AT Clayey Sond to Sondy Clay. Light ofive brown (2.5 Y 573 to
\ & SV (i braish oy (2.5 /7). Ierbeded o o cloy
. s 1 %5575 layers (thick]. e*¥ Fire to sediun swd in cloy and s11t
§\\\\ [ Ly natrix. Subangulor to sbrownded sand conposed of quortz,
\\ : o / Felspor, micos, rack frogs, and trace of corbonoceous
\: g ] - natertol . Sone Fe-oxide Stains within clay and sond. Mt
HI-86 % s / 3 Sond, 38 cloy, ond 12 51l to T2 chy, 10 silt, ond 188 sond.
\ anfy I ] / 5 Grovel Iy Siity Sand; Strong brown (7.5 Y 5/6). Coorse to
\\ L. - ///:5“ fine grovel (o1 /4" dian) and Fine to coorse sand in cloyey
\ ' - 4 silt botrix. Subongular gravel but angular shere broken with
& - - anqular to subrounded sand. Hell groded - brovel ¢
\\3 n &3 g noinly of qkuurté(l nguortznte, ond fock frags with soee neto-
NN Mt - norphic racks. Sond conposed of quortz, rock Frogs, nofic
: I - minerols, ond Feldspar. Het/soturated. 25¥ Gravel, 59 sond
‘ ) 10silt odb¥ cloy.
i 7 : ] o core recovery (25.6'-28.3')
- S IR S . e e
waofs  F i
n ::
0 B ] 3 Smeoscove . -
o . Top of bedrock 8.9
3185 U YA, , : :
. === (LAYSIONE: CluKstone with troce of silt. Groyish brow 2.3 Y5/2) to-
. ——— lignt ol 1ve brown (2.5 1 3/6). Clay with troce of silt (48)
. v = Ne?l sorted, porosity=108, no cenent, slightly frigble
200005 ———— slightly weat re;j nottled gy qppearance with some -
13 0 —=—— reqular potches of Fe-onde Stains, mossive, not froctured
g === Moist. ‘£Z Cloyond 48 silt. ° |
s ===

MWWWWWMWWMMMMW1!!umsssnmwummmmom




STATE PLAE COOROTMATL: T07AL CEPTH (FT):30.3 GROURD ELCVATION (FT):  SS8L.20 T L06 0F BIRDNS NABER:
NRTY: ~ TSO OO RSO ADTLL CASING OIAETER (M: 2 OGNS AN
s EAST: T LOCATER NABER: 11 BOREHOLE OIMETER (DH): 10.55 WE LD L200% 78693
. ROWRKS:  MOBIL DRILL B-57; H5h: CONNT GROT 0.0'4.2, BOWTONTIE SEAL 4.26.5', SMD 6.5-10.5" O BAOKFILL; ND CONTRALIZERS PLACD; BORDNIE
' DIAETER 10.25° 0'-28.5° W0 T 28530, 21" SUP 28.4- 30.5'; LEPTH T0 BEORUX 8.5
: é R ;5 Ef it 0L ® WNIFID SO0
3 G g8 8¢ 2% PIINETER QASSITTATION :
i £ SE BY  HE 8 OSHCTN UMY (R ROX MR OESCRIPTION
(I m 1003 3[}_- T .
N ki 'H W weede
e T Totol Depth 0.3
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MONITORING WELL ' _ - PRO-1059-WELL-118

INSTALLATION | : Revision 0
(09/14/00) | Page 37
' MONITORING WELL INSTALLATION REPORT: Form PRO 118
.OCATION cooe:_73005~ PROJECT NAME: Y05~ Were TustnicAmneROGRAM:_PeesaT LANDE et
'SCREENED FORMATION:_ B4/ _DRILLING CONTRACTOR Lé‘a/nd BORING METHOD: A/2) Stem /&(yir
DATE DRILLED" €/22/0S~ _ paTe COMPLETED S2p/0s TOTAL DEPTH; 8.0 COMPLETED DEPTH: 254”7
ESTIMATED DEPTH TO BEDROCK:_ 2.0 pig GEOLOGIST: & Warzp LOGGING GEOLOGIST:_&, Waz

BOREHOLE DIAMETER IN SCREENED INTERVAL:_ & ' QUANTITY OF FLUIDS LOST DURING DRILLING: _Na

INITIAL WATER LEVEL (FT, DATE): Droy , “/23J05 _ COMPLETED WATER LEVEL (FT, oATE): D2y, /27/05

DIAMETER & TYPE OF INSTALLATION (WELUPIEZOMETER/WELL POINT/ETC.). 2.7 PVe Weze

TYPE OF PROTECTION (FLUSH-MOUNT VS. ABOVE GROUND, ASEPTIC, ETC.). 480/ i SToer P@ﬂf{ﬂe’(jgs}@ ,
ALL MEASUREMENTS WILL BE MADE IN FEET FROM GROUND SURFACE

* DENOTES ITEMS THAT MAY NOT BE APPLICABLE, DEPENDING ON-BORING METHOD, WELL PROTECTION & PUARPOSE.
‘ { FLUSH-MOUNT EXAMPLE §

PROTECTIVE CASING TOR FLUSH-MOUNT): <+ | a G S, weeeee : i FORPROBEDWELL |
: Y
Y o,

"SECONDARY CASING Tor: A/A_sotTTom: Ui Tves. A/A - -

r e, SURFACE CASING TOP: Z.749s ID(N): R0~ - RN

- g e — - zs

PR SURFACE SEAL TOP:# 35’32 BOTTOM: 2245 TYPE: L0257 =oee H

- & /{f’x S”,samee’ e
LI PROTECTIVE CASING BOTTOM, ID (IN), TYPE: /-9, EYh S .

SANARANN SO

NANRRRNRARNNY }
' i
l .

?gtg‘\g:---*wsu PAD DIMENSlONS TP 3 % 3 Square, &Jm”“f <
P *ADD’L CASING FILL ToP: Y4 sorTom¥A _Tvee: /A

*SURFACE ISOLATION CASING TOP: N[/?‘ _BOTTOM: NZ#

*SURFACE ISOLATION CASING I (iN): A/ Tvpe.___ M/A -
"OTHER (E.G., ASEPTIC) CASING TOP: /A ___BoTTom,_A/A_ | ——ZNE— _
*OTHER CASING ID (IN): "/ﬂ TYPE, PURPOSE: ' /yﬂ ' :
*CENTRALIZER(S) 0D (iN):A/%__ numser useo: VA Tvee_ Na

LaBNRANNR AT B o

A

LTS

SRR

A

|
A
L s
L.,

®

: *CENTRALIZER(S) DEPTH(S): /U/A 4 ‘
L *GROUT TOP: LVL&_MEASURED DENSITY (LBS/GAL): N/ﬂ TYPE: "i/A ' ’
2 *GRANULAR BENTONITE TOP: N[A“ TYPE: N/A

)

: T Bamib A 3 Ayoaster, ..,
~eevss *BENTONITE SEALTOP: __ 0, 2 TvPE;_ta Bentmite p@//efs Pev-Pesg { py 4/ ,ﬁf 3'57.7//4!7
oasasens BENTONITE SEAL OR GRANULAR BENTONITE BOTTOM (= FILTER PACK TOP); __ 4.0 =

FILTER PACK TYPE: '%’z) S)livq Sancd " grand: & S5, 7.

ornee " SURFACE CASING BOTTOM (=SCREEN ToP): 4: & g TYPE. Seh. fo- P

e -SCREEN-ID-(IN):—Z:OQ —~SLOT-SIZE-(IN).-0.O{ . __ TYPE; Seh. F0- PUC '
weveses SCREEN BOTTOM (= SUMP, TOP): 24, 65~ 7 sump TYPE: Jhreadud End Eupe - Sth. 40 PUL.
FILTER PACK BOTTOM (= *BACKFILL TOP). 2550 *BACKFILL TYPE: 4 " beotmiFe pelers ’/’_c/—p/a?
SUMP BOTTOM (= WELL COMPLETED DEPTH): 25,0 ““PILOT HOLE TOP, DIAMETER:_Z & o’ 2.5

* TOTAL BOREHOLE DEPTH (= *PILOT HOLE AND *BACKFILL BOTTOM): " 28, O

REMARKS: ﬁmo‘me welf st latrivi o Y2305, T Z ' of btk Yo send ant
prv]‘z('fm/ C'uSMq /'r Sl%//ﬁ/ o 0/2’3/’( ()ﬁnera‘( M ﬂd/ mﬁ//q/ o %7/4(
compLeTeD BY: L2len) S, Uarp fﬂl//{/ W pate: _é/27/s”

CHECKED BY: __ <) lwvllow\;j(( DATE: _& / 30/"0

| aeecorestenantenssane
“asetcessecrsiarosananansasoanoen
v .
D .
.

o
o
A Y VoY

%Wwwmmwm



u.s. DEP/\RTNIENT OF ENERGY ROCKY FLATS PLANT

FORM PRO.10] A

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE_/ oF 3 |
Borehole Number: 73005 Surace Elevation:
Location - North: ~ East: Area: Present Za/v/f///
“Date: /ZZ/O{ Total Depth: 28.0° élzaz%
Geologlsl E. Warp - Company:d&s/ Layne Project No.: .
Drilling Equip.: Cil5-75D Aé/&&i_ﬂ%ﬁ& Sample Type: Cothmiaces (bre - .5‘,0//75’/:«»4 é/;g/‘,(
RMRS LOGG[NG SUPERVISOR
APPROVAL ___ DATE
x dz gz g ' w ¥ 1. u. - =
sl 5[08e8] £5 (52 ) 25 z5 (28| 5 [28 %
Eg; g3EfsEEE) 33 gg g% §§ 53| &¥ 925 SAMPLE DESCRIPTION
e - ot ow = = L w j A el Sl By (Wn’%)
[ 24 8.0 40 2.0 - 0/”"6’ /7 Cley ;ﬂ:(jﬁh- Q{?_Q{ :
wl! T MoSs, rmz'e. Zrodts. B a ,
% | Py - ot 30ndin pockets [np-qu’)
NG R 07 N7 A 01-0.7- Llayey SICTSTangg-brn'sh: ekl (o) -
X ? 68 N . W mneg 1f.gry (1 OYRT:Y poklin ;}/’f rora.
3 ¥ — § — PErv. Fedhsi. “Seme zw—m/a'
N | X Prassve fexture. WK. 1o putern ¢‘/
— - & reds . 3. Moi ST, Tr—>m»..j(v€7) u;.,
25" ar;—asf 5//;7 STONE - Lot . Brr'sh any
/"/2) 2cs, FeOin o 72, 5(7‘4’17 f’r/ 7,
/'\\. : \ orblej. T reefs. Sl MoIST:
g.. KN &9 2"? 3' 5:0 CINA n&dcucn1 ]
. 1 7 W 0-2,5 - 2% 5/1.7'5104UF;[)‘" ;@//Sﬁ_bm
1 N‘.’ & L (loye%)#icA b/'AS%l 7. /e .e gry/'
‘ 13 ) AT O-2.4 L Plsswe tedare, j
-l ' })( ( ’ mrzasf a/ac @ hase of wienea/. QW
| "M‘ 5‘@ 3 \ frianté. M1 ST i 7
~ : o] Bl 2. 52283 ,(.‘2 Wsome sift, L4 Gy -
A s ,391-‘2 {44 Al &zZ’C/oy/eé/ VB whk. FeO¥n pregomivast=g),
X ||~ f\ Letyrz /fdh:; subtrorizo el Gragher
R ) £ /o‘v/ balithe 575‘7%4’0”&/4!/ blekts, o
AR Mas'ﬁ%&s’fff“ 7. Pederstoly frodlel Cnaks
X & — 4 - Oz MNp IEéoJa‘7
1 . SV do-49"- [y
d ;;&9__ . Z a‘;- :%g STONE /s;mce S?/)f tale B,
R TN\ e Frads S 4&277 Ly W
w| < — . 44~49 JFeiX'n oﬂ/nff/&/ﬂadi .
£ 0 O Massive F€ture, S 2,
§ @ —7— - \&4o~zgzgrerzzag 0 reist 44 4,8
FASESE o o 4g-s9C a/?smuc /Wnes./f (/@/ev’, ) b
, 2o _|m= sh by (oyeSh). e Fetrd < oy
L ' g anes. Massive texture. Wk. by emfz 7
& — - Frieble. Si, 01T )
YR - |\ \E9eom Ak ravery
" | bo-g7 WE Y] E Sift, Same asatove
é' N& 5 I \#r.4.8- Wi
- ¢.7-1.9 —COYSTorE= Gry (10766 /%?4 e,
= . Un-ald). Faint w;alﬁyf /) : '%1/
q Tt Ebif n/e a;yvn ﬁk‘ﬂzj At
& 10g 1 TN av— Li1ab/e, fed)c’n 54- . [0,3 f01 57
OTES: General: USES i modified for this log as follows: ruauJe/g( MOIST™.  Procedure No. RMRS/OPS-PRO. 101
Materials amounts-are estimated by % volume instead gf %’ wag? "{b’y -~ Revision 0
(1) Badly broken coreaccurate footage measurements not possible. e B _ADatc effective: 12/31/98
-(2) Core breaks cannot be\malched accurate foolage measurements not possmle Pa.gc 27 of 28
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS F"LANT

FORM PRO.101 A

Borehote Number: 7300{
Location - North: ~_East:
Date: __ 6/22/0S

Geologist: E. Waep -

. Drilling Equip.: Q#ME-7:

S e 0'/447/02 Nean @:ﬁ

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE_Z or_S]

Surlace Elevation:

Area: freseot La~/f7/

Total Depth: __ 28,0~

G20 Fp

Company: #2s/ Layne Project No.! AABS73en

Sample Type: f1dares pre-SoltF

Fa

RMRS LOGGING SUPERVISOR

Sl

DATE le,/ z’l_/as“ ,

-

X

ooy

’NOTES: General: U?SGS s modified for this log as follows:

Materials amounts:ase estimated-by % volume instead of % weight.
(1) Badly broken cd??,‘?g;gcmale footage measurements not possible.
(2) Core breaks cannot bégpatdmed. accurale foolage measurements not possible.

Procedure No. RMRS/OPS-PRO.1 01
: Revision 0.

Date effective; 12/31 /98

Page 27 of 28

1401 1-930-0t 34-9 30X Form CT.1A XOV01 92}

i

q

ahs .

APPROVAL A
7 y/ A :
= z iz s w v Ko z v )
ex|E, ¥|zoi| cE |32 |2ulo5 (08| zc [>8 o ' '
g3z|e °2 g‘éi?j’ I3|g2sf 3|32 g% |8 g8 SAMPLE DESCRIPTION
A - {°8 = i
. Cped |- ] r0.0-Jo.5 - LAY SRWE -Zne RS £25.8.0 -, o7 -
A9 (’3 65| | :
R | 10.5.L° (LAYSTONE - Br . (love
3| X — ¢ 7| S -boler Ehareye, Faint /&rrfmﬁcffg
Q @ | Plenes) visible Wi By e bk Ay
; ‘\T(k?"' - e —— St ers O planes. T fosome
: \ | N s AN . Papers g forcy bakdroc
' 1\ w % — i — g (.‘,od“/ lered; W’?%dmo/:bzg% ﬂrIZ/{’
I‘\, ~ \?{ J;\gs-; a.ﬁ/ i — [l 57 05T
A N s T #6-/94.-cc - \
) A N 05 H.6-13.4 - CL g SPME-Gry (1oye¥; % &
| \Q_, é § ;1¢ |— i 3— ]| k. FaoX'n a/ﬂ»f)7 bedd,ne //anzs & //,éj
N N B S xe B il cond
p 7 . m Erare y > A e
/3? VZ . 5y é“”‘%‘&%‘.éﬁ‘.ﬁh?ﬂ%
N — (4 —1 b?a‘loé‘ K4 / D ulsdfos
- NEIRN i ,{7 136 -22.0-Clagey SITSTONE S sils, -
)X . . Falet Bon, (Geye Y ) 4y LL, brisherry.
3§ [~ s 1oy ofs), WE.FOn o s
otila‘ - ., / L g '
] . - RedX. /)(J_c/m)? /J/Ws p—(fﬁ‘.)t P,
- e f%mm@ Sromers, Koredly &
N § A FeXr eow/m7- B0 frectzre ?9)»
O 0 - . 16.9 % 192, Cofor of FeXn s
IR | < A Strene dbrn.{ 25Y% %). fa’V’i |
I\ 7 M 20 Fracduce h. 19,5 #(24
o I e I~ i 'Mm'ﬂ‘%tr{*dférms}n _%:L,El"v
o @Z[ - O Ra~WaTZ¢L S'G‘-)f“
—g— " | elAs 59:;344@%1& o silty aa,:)sm,bd"
e predoiradiy clgaeny siltstons.
$ \s ~ 1 /_.’ '@Um/qs : e
& . \\l y [ 1 ’ » -
» ' <
o 2¢:0 * 4

B



(2) Cote bfeaxs cannot be matched aocurate foo(age measutements not possuble

“*ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE 3 .oF 3
BorehQ&e Number: 7300{ . A " Surdace ’E)levatlonLdnJ‘L ;
_ Locaﬂon North: ____East: Area 2
w Date: . ZZr/oS e ~ Total Depth: 28.0”° GCR22oi400
Geologist: &+ Warp Company: /JZS/Lm/ﬂe Srotect No.. 4 :
. Drllhng Equ:p CME/%_O’LL&ZW VZM Mﬁ/ bample Type (st wens (e 7 SPcon qi}
~ RMRS LOGGING S'UPERVISOR
] APPROVAL — — - - DATE .
53s|gsilsede| 33 (33| 57|38 25| iz |agz SAMPLE DESCRIPTION
Z2o0 ' 2.0 /n R60-220- (ay s SILTST"OML’ s.l/»)CIaaY/»-n
\ 4 ~ bet
T~ Q u ] / CD/CSC{‘/ < m/k/ &D ’-’lsa/nJ
1\ N + vl
0 . 2 —]
VARV I e
' "l wfeS ¢
220" L 22— /5 d @*’S’”‘J%Sw" il
: \ 4 /./ 2z.0- 227 Clasfey S1CTSTNEY 6r'7 /dy,zy)
N | 9 N - 1, 771 Notable cofor €. Dgcraxs:
N ? 220" VL) oo Bractare o Ud 12»‘(:/“&, Wda/ 4
b v / , P ,ﬂb/f.ww%z o St mor57.
5 \é e 23— 22. 7(%0 gas, 3wy¢r(w/§o,,v)a//ﬁ edloz0rsh,
- - bml e 57 Yarnd g (10 wa‘)‘kfcik‘ﬂ
» Q | ___"_ e;y rousgy 7,7 J)Z:'} = 8o fradture]
c RN ) p— @ 22 94 //""zlﬂ*a-?('/%ﬂ/ Fed¥n b 2 Ut 23,8
' 240" 1. P {/‘43(-1/7 Freable #r. . 23 o o 24,0, 4on=es,mnd;,7
, el BN ~ — - w:%marea I moisture zone. =78 mo15t
19 5 | \En 2274 23,1 ploisT $m- 2312240
. &“\" .\ — 24.0- 28,0~ arﬁysw/\ie’ B slh‘,gz
'g W .;50 25 =7 G109 ) Ho L ls/rnS/\ (IJY/Z/ 07> s ;’ZAL
o ¢ ] o ‘—"_—_ ﬁ‘ z m /ﬂ w/,zs ; . .
N ‘\'Ei %’o@ @ ' — ,wa:::v ﬂsﬂw ‘{’a‘{'b"" eroderatedly frab,
- - ,f, 240242 an s;&yf‘l// aﬂe
- L'a/ar[dar 7y~ /D)/é‘ v ) o
%'0/ _24,_:__.—_ ' mwsﬁuzlv A _)(I ﬁ" 2'4 2 'b
: - \ _ ,ugp Fissi, (Iw;uewz ,eq,s" 0257 7.
¥+ \ ' e S blkmanm makrla. ..
~. Q ' B S zar,.,z/ — AL, STaNF ‘skbrn (/aye%)
’ % 0 — Nessive Crh‘-f( Wh » Fedxin
Qz g '—227'7-: - - internial Fraehres 4924: Band Eey P
% Ul 2ra-z98- ceny 17 cable
L = -1 :6—1’0’(375“«71 F‘ssllt@wfé%Q{gY 2—271::?51';7}’7!
“1. 28,07 1 - 222- “25.8-26.0 = No r«mfﬂ
N : : I D 02807 .
A
. . . 1. 300, -
. . 1
NOTES General UsCs is. modiﬁed for mtslogasiouows Proccdurc No. RMRS/OPS PRO 100
Materials arnounts are estimated by % volume instead of % wght Revision ¢
(1) Badly broken core, accurate footage measyrements ot possidle. Date effective: 1273 1/98
' Page 27 of28
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MONITORING WELL ‘  PRO-1059-WELL-118

INSTALLATION . -' : Revision 0
: (09/14/00) Page 37

' _ MONITORING WELL INSTALLATION REPORT: Form PRO.118
.OCATION CODE:_73/05~ PROJECT NAMECYpS~ W/ﬁsfz//aﬁfn pROGRAM: rzzszy? Janetl/

SCREENED FORMATION: 4/ &/rk DRILLING CONTRACTOR: Lzumc’ BORING METHOD: &Zow Stemn Z er
DATE DRILLED: /23/05 7 oate compLeTen: “27/08"  13TALDEPTH 277 COMPLETED DEPTH: 24:0
ESTIMATED DEPTH TO BEDROCK:_/2:5__ RIG GEOLOGIST: & Werp LOGGING GEOLOGIST: &, L rpp

BOREHOLE DIAMETER IN SCREENED INTERVAL:_ &3 ! _QUANTITY OF FLUIDS LOST DURING DRILLING: N[x_j

INITIAL WATER LEVEL (FT, DATE): Dy , Y23)ps COMPLETED WATER LEVEL (FT, DATE): 25,33 "Yar/es- "’“‘fifz# 20 “Sez(
DIAMETER & TYPE OF INSTALLATION (WELIJPIEZOMETER/WELL POINT/ETC.):_2.0" Pve el !

TYPE OF PROTECTION (FLUSH-MOUNT VS. ABOVE GROUND, ASEPTIC, ETC.): e Grwund Stee/ Protectsve é’asm7

ALL MEASUREMENTS WILL BE MADE IN FEET FROM GROUND SURFACE
* DENOTES ITEMS THAT MAY NOT BE APPLICABLE DEPENDING ON BORING METHOD, WELL PROTECTION & PURPOSE

FLUSH-MOUNT EXAMPLE

PROTECTIVE CASING TOOR FLUSH-MOUNT) 3. 35 4¢s ------- ¢ i FORPROBEDWELL |
; Y
o - =

*SECONDARY CASING TOP:M/4 BOTTOMAYA TvPe:  N/A

terennen SURFACE CASING TOP: 2.7 295 _ID(IN): __2.0
N / . 7, .
sagesuanann SURFACE SEAL TOP:0:4 &5 BoTTOM:: ! BpsrvPe:_demiprete
(¥ 4, 0 Square
PR PROTECTIVE CASING BOTTOM, ID (IN), TYPE 165 5% s Fesd o

@-"*\Neu PAD DIMENSIONS, TYPE:_3 X 3", fpnerete
“ADD'L CASING FILL TOP: O/ BoTTom: /A TvPe.__ M)A
{ii *SURFACE ISOLATION CASING Top;_*/4 soTrom_ A4

NN Y v vy v v o

EATURARANCA SN B e o

*SURFACE ISOLATION CASING ID' (IN):_ A¥# Type:__ /4
*OTHER (E.G., ASEPTIC) CASING TOP: N/ sottom_N/p
*0THER CAsING 1D (N2 Tvpe, Purpose: AVA _
*CENTRALIZER(S) 0D (IN). /A NUMBER USED: Na rvee_ N/A
*CENTRALIZER(S) DEPTH(s): _M/A ' i
Lo *GROUT TOP: L/ﬁ_ MEASURED DENSITY (LBS/GAL): /A Tvpe: MN/A :

.. .... case

; *GRANULAR BENTONITE ToP: _Al/ TYPE___ N/fl ' p— ;/w 2 5% 1y
S *BENTONITE SEALTOP: O,/ TYPE 4 "ben/m}fcﬁef/éﬁ -BARo1d - oF c//$/r/ka” # 0.
v BENTONITE SEAL OR GRANULAR BENTONITE BOTTOM (= FILTER PACK TOP): __4:5”*

. FILTER PACK TYPE: ’/40 SilsecSancl BRAND: ¢.s.5.Z,

- " SURFACE CASING BOTTOM (SSCREEN.TOP); 5 65 ‘Tvee Sobh. 40 A ve.

-~ - SGREENAD(IN): 220 _.SLO.T-SIZE,(IN)._Ol_ﬂ_I_ _Tvee: A 40 PVE. _

oveevs SCREEN BOTTOM (= Sump, TOP): 25765 ;UMP rveefireaded End Coap-Sid. 9 Pug

s ) . . y
¢eseee FILTER PACK BOTTOM (= *BACKFILL TOP)._2 /0 *BACKFILL TYPE: 4 Bentonite pefels - SARosD

. . ] o ./* ’ "
SUMP BOTTOM (= WELL COMPLETED DEPTH): Z6.0 *PILOT HOLE TOP, DIAMETER: 26,0,2.5

*+ TOTAL BOREHOLE DEPTH (= *PILOT HOLE AND *BACKFILL BOTTOM): 2 7. 7’

 remarks: Rodine well installutrin on %3/03/ Comeroty well, pad st ot

o “Yafes -
compLETED BY: &l/en S, Lorp MX [lﬁ*,ﬁ pate:  6/29/08”
CHECKED BY: _ ,l ha—l/a/»\q% DATE: _ & /30Z_[’

Z7 S

%Muummm




U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FORM PRO.101 4

‘ ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE _/ oOF S
. Borehole Number: 75105 Surface Elevation:
Location - North: East Area: _Present L“';"/'Q// ‘
Date: /zs/af Total Depth: ___ 2777 ERZ2 1900
Geolog|$\ E. Warp Company: YRS/ Layne Project No.: AR5 200 L,
Drilling Equip.: Gﬂlé’- 750- #o//czo Fen ﬂqef Sample Type: Lortiuous Gere- plt Spcer %?;—
RMRS LOGGlN PERVISOR ; ‘
APPROVAL _ OATE Lo/ Z"L_/ = ,
& ) -
1z _l¥¢z 2 " & v 1 ' .
o lf FsSedl v |8y | B335 |08 | iz 38 toclary T
SR EH B I I B I 358 ‘SAMPLE DESCRIPTION '
Bezls ElgEeal SE|Ec =T (g5 a8 2 drals
- 5 = FleLy - Fe </
s [o7 [ 43 A 2 d,; S AR ALY »;‘i‘/;’;";:ﬁ L rey,
\ s e
® ¢ % M(rﬁesy oo i A rﬁ vl poi X
\ . e orke ’ -
¥ 13 N Sl
- : Ouf-0,8% gmm// Sandy CLA Ern. (7. .
é' “3 @mﬁ; | Imperted £ (414/ - éofdgd-me /’"‘“g' W),
e 3o (m, -/g¢,7 sabnraund.%/ H Slab-t .
) » \ /0/4» graved ( !4, il )Sub-rwda/}'/o.ﬂ,é-ar? V /S
2,0 +— 2— 0.6-2.0 = No
~ - //. . o recovery '\ '
‘ ¥ 2.0-2,9- Gravelly , sardy CLANSrng B (7.5 Ved
\\\ & ..C/i—'— . j//é Importecl fit/ (p“’rf> ‘/SZMI/R.P’}‘?;&Q’ZB% g. 3 4@;
5 | NS 2" AA| 57 d‘zz (,mal + Plasﬁufj) s RORS T el (g, o
IR — B L, 5 rooried et et €15
' N ) (= omesabited, /7
Q- AVl BV - | jfz,fe) SAmeare—p but ZZ‘,’:&,”;EW
_Q; 45 2, P40 A: rceo/ver(/ 5f - .
Y - 40 5.2"- €ravett, v b, (TSR t).
- . f/// 4/ _mm ar'feazm/efm 2.0 ¢
| o | N W 2.9 wz,c/a,, (m@/ + p/ashc:ﬁ,) 252 scanc.
g& 3 R (mg.vo e.q.,Stravp. Tosub rounded), £ 5% rzbw/
“, g N 7 a’m Swb-ang ., dempised /'zzm
N Frite and SdhfS'f), SATap.ATw
v 5.2-6,0% A/brabuem/
o0 A e .0~ 4,35~ GRAVEL “Vz Sa 5/7*”7 :
o C_|oa rn. (15yR %) e/ay. 4q /"
3\ . — 435 ] é/ (possib e 5/0110 . ?) mm/ [}‘7 '74 d/a ,sab-mm ./
w| < | 4 % foaiz;.é«zr?) oor/7 raded, Decrease moistyber
N N 6,; __/ $m.. Satulares Yo Mlossr; ,
\% v 6.35-6.9"- Gravely, sand, mo/'s/urr/"emc/. :
SN ] Lk deo X ?i%f,{d_?b_b/g Midture, 452:_ gravelly, sandy
’ A (et brn 7.5yR 94y %52 S/w//eree/ o
8. 5 | 4"/’5/25 (%"b 1% diu , ar9.). MOIST :
j// ¢,9-6,6=No recovecy
: \n \“ T // S0-94" - Sancly 6L/ GRAVEL modare St
I Vg 1 brn. (1. fye%)u/ay 00-702 gravel and cobblg]
SR &l— 9 —] A% 303 0layy (med p /qs-f/m%a s, sl (g, 2
R ‘ gl 5/\4#’&'@/ 18if<. LobblcPn. 6.4-8.6'(2%dia N ﬁ4‘7
N , 4 L5 (2-3"dpa)e MOIST.
/ _ ﬁ;) Wy 27
)610 1 Jﬂ»ﬂl
NOTES: General: USES is modified for this log as follows: " Procedure No. RMRS/OPS- -PRO. IO:)
Materials amounts-are estimated by % volume instead of % weight. Revision
" (1) Badly broken coré~accurate footage measurements not possible. Date effective: 1273 1/98
{2) Core breaks cannot be. ma(ched accurate footage measurements nol possible. Page 27 of 28
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1.S. DEPARTMENT OF ENERGY ROCKY 'FLATS PLANT . FORM PRO.101 A

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE_Z ofF
. Borehole Number' 73,05 Suriace Elevation:
Locanon No - East ‘ Area: Pffs{h?’ Lﬁﬁ&/ﬁ/'// .
Date: _“/23 e Total Depth ___22.7° ER201 4900
Geologist: £. Wae 2P Company: ?/25//<-4(/ne Project No.! /&@5(399 [
. Drilling Equip.: CME - 75~ Zé//ou)j(m Aﬂ;_e/‘ " Sample Type: [6977‘//7«(!415‘ Core- 5ij oo es™
RMRS LOGGING SUPER)/)I(S&(\ : .
APPROVAL __ &=L YA onte L/ 2_4/55‘
- = ” L7 -
3z - ldz Z - é z 2
é&; 8.&58593 zs |5« g-g 88 23 i ?§8 , .
% g s g og, éggg 333 g 2 g gé‘ gz 5% 2¢° SAMPLE DESCRIPTION
4 - wE w * H : -
L 100 | N 4l 70.0-11.9<5and. [/ GRAVEL e, Shen
%é bron. (7.5} V£‘7y h 50/2- elay(med, ,c?/ﬂsv‘/al"f/jA7
NIE ol 1 14 30% grevel (Y-8 i, Sub-carg ) =203,
I 1 ¥ Sand @g). Cobbles of /-2 "0z )
23 2 1/ Q1.2 and /1.7 MorsT, -
31N : _ A
N o — —4;/51.9'(206/\/.0 recosery
2.0 "9’ L 12,0~ 12157~ Sandly CLAY //éea VEL muxtare:
s ,zl,s?: [ Same as above 7. 20.0-41.9
Yo Bdrk| losidet | C& L_/;’;{_q 4 ’?5,’,’[7’2’5 - Sitty Cf;f‘),/_ & (/0);//6 Vjéfjmvtgd
S B 2 2 Nl F oo s ‘sz b |
~ w 7 N
*Q ? | . 13__‘ MOIST'pfro@:Z’t (r’a q rfn%/a_-
3 S \ %3~ /40% No recowery. )
. ‘ _ N 7] . \ &a’rafakd amfag‘@,mfa_/)@ /s _
/140’ . Bdrk. oo esh ; -
X ig—1— &Mﬂs M/of%%"fg:)/r e m—x////ov/ i
Q| ™ B _Z d 19.0-153- S/, ACA wg Be
AN | sl 0&7 ) Yame yelnirsh
AN 5L (loyr ) moftling., Massive fcxﬁ:rc Frin
Q R 143l o ano/eoﬁeSIWnZ// %o/ma/erq Friable
) S VNG e o
] . : W‘?éh/c /ha%f/va/ Mﬂ/ST !
168 : : le - 15, 3-16.0"= No f‘eda/crq
~ ~ s~/ PR o RG Sy ey JSTE - Fcék’d—l/e//sﬁ,
x| ® P L2 brn.(10ye a) ghacerr 6r /oy.<’57
T | L — @ base of /o/erua/ locd. fd)én
3 é — /7 — /6. x:( ;a/a,,s Mmzfe:;s/ é?se Mass/ug
- 7 re. Wk s b/e‘, .
- - 1 k~ L | - - DATURAT. P .o, 0’/(9, 3 o/c;rzasvr,?

SONER DU R oT P el / /)70/ A 216, 3, M;#ﬁ?}“u{n(‘ o
i : Clo—7 7.0~ ¢ LAYSTONER Fe OX, el sh
] AN A=) Yorops

- F/fm arclclense. BlE, ar?rao/ema/er/a/

N
Q | Eomnme strs
N < _ ) as ring ers carc! @ /an
A ) P  Undulating bz”? ah MZIST
e — N /7a—/78— STONG: G 5 L
@ N — 2/&//‘5/» >‘}/0}’2523 me 2 Dearm/em// recln
- . 1— £,-mo d s Firm., k. A’-)aé/g BlE afy@'/d_
| ch ' 'Z‘ Sff-/m/ ers: Gommer. ﬁm?" c/;ng Ulsible pI 7T
= e, - . y . 1
. NOTES: General: USES is modified for this log as follows: Procedure No. RMRS/OPS PRO 100
Materials amounts-afe estinated by. % volume instead of % weight. Rcwslon .
(1) Badly broken cored ‘accurale footage measurements not posgible. Date effec(lvc 12/31/98

SRR e

(2} Core breaks cannol be\maxch»d accurale lootage measurerents ‘not possible.
' 178/ Bo’= No reeveny
/6.0 =320.0 /07}‘((/0)/)/47{3

{401 1-930-01 )4-°!)xiavm CT.LAXOY01.0)




e

’ ROCKY FLATS ENVIRONMENTAL TECHNOLOGY S[TE BOREHOLE LOG pAGEiOF..i
Borehole Number: 73/0{ . Sudface Elevatios:
Location - North: East. — Atea _fresent Land S/ o
Date: . zgo{ A Total Depth: _Z7.77 &R 20i%0
_Geologist: &~ Wazgp ' Company: 4£S/deyoe. Project No.. s
Drilling Equip.. CA/E: 750 ﬁé//mfr‘cm 4aaef 1 Sample Type: dm/mamsf e —So///fﬂvn ' 623/05’
"RMRS LOGGING SUPERYJSOR- S | o
_ APPROVAL (’?,\5\, R ———— OATE . ‘é,/ M_-,./ oS
2¢x|Z 3|820F ¥ | Zc | Es| 5| =z |8 .
s3%|ogsge| 3537 2T 58 51| if |agE)) A SAMPLE DESCRIPTION
SE*13 g 3 eZ |z |F |52 "] ® o DN j &)
2 2 TlEE e - 3 3 =\ w/+f -sondeilt bl29/o
LT 1 22 =  V60-/97-0cA éry (10 zf/)zoﬁa_
e — \4/4//'5/» bon, ( 10}’,27 ma#/m Z)t: Fedin
xR i moffed thrnughoT, F/rm/c/msf )Uk@,
¥ ‘\‘( | \70'""‘4/6 5/k,orzama 5’77 o:;avmme')
3 \‘v . b 2| — _ BIL, é’al‘lbna ma)le/‘/a_/gpa)z/:;? ”
& ' S ] = :_ﬂ \g&l’lts @ .78 9 puaal/70_ /Vo/S} 7
! - 4 1 \(9 7-200< No recovery _
22,0 ' — | zoo-223 STOME, 47+ brm'Th ove LI\
o '_Zz",-" - Yo 7% (/a ves,). Massve fq:ﬁzz é/oif/ />
N \ =23 = dense. B ouerd/ FeXr, WE Feddn  ©
~N 3 S bl P, 247 -22,0] F blk 47'70)/4 Sfr/n;% .
. ﬂ% \ 23___-"-—_ . _ Dec¢rease restare oo 5L, MIIST,
— 23— 22,3-24.0 - cL Ay Sor6. Gry (4
] oyes, =
Y| Q e Dk v (10YR Y Yn-oticdyed AL/M% e
— ) ve 7" forec. Flrm/c/ aaardm7<. ‘
240" ] — ar7m1¢ material Decrecse /nozs-kcre
R 24— — ¥46 Yo V, 5/17/7//7 MIoIST . wab b,
o — R46-7 277 - = CeAySTONE - DK. Gry (U
" N [ -4 | oyRY:
P N RN _ 7 Voltz Ooyz%.&n@%z\d et
- 3 ‘ \g} | — 25%—4— — N -wees el b:c/rwz.k F'Szl/e./yg‘/aé/z o
Q AV L Blk dar bnaadeaus mfma./aa)ﬂmm
7] —  Aaundendt blk airbnaqeens rateral
200" 1. e \ fon, 27.0 Vo 227. Dearms;‘zm: %l
¥ N N . — No ﬁcacuen1 .pm »—5-7—*260
. o — — )
) | | ' 1 -
NI | Rewse o 297
. T e ' o
297 2277 | =1 - o.@27.7
28—
— — ) . 229 . ol
NOTES: General: USCS s, modaﬁad forﬂuslogas foljows: : Procedure \lo RMRS/OP S- PRO I 0
Matenials amounts ire estimated by % volume instead of % we«ght ) RCV'S'On
(1) Badiy broken core, accurale footage measurements not possile. Date effective: 12/31/98.
Pagc 27 Of 28

L (2) Cwe bteaks annot be maxched aocuraxe 1oolage measutemients not possxble
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PRO-1059-WELL-118
Revision 0
Page 37

MONITORING WELL

INSTALLATION
(09/14/00)

MONITORING WELL INSTALLATION REPORT: Form PRO.118

LOCATION CODE;__ 73265 PROJECT NAME: € Y5 Weze Thsraceazan) PrOGRAM:_ FResen Lavprree
'SCREENED FORMATION.J//Afr£. DRILLING CONTRACTOR: t2yne BORING METHOD: b loze St ,4(7/
DATE ORILLED: 4/2//05 DATE COMPLETED &, ﬂ/f’{ TOTAL DEPTH. 72,0 _ COMPLETED DEPTH: 30,9 "
ESTIMATED DEPTH TO BEDROCK: 42" g GEOLOGIST: £, Warp LOGGING GEOLOGIST: EML
BOREHOLE DIAMETER IN SCREENED INTERVAL: 8" QUANTITY OF FLUIDS LOST DURING DRILLING:__AY/#

INITIAL WATER LEVEL (FT, DATE); D2/ &/24JS”_ COMPLETED WATER LEVEL (FT, OATE). Doy, Y2705 -
DIAMETER & TYPE OF INSTALLATION (WELL/PIEZOMETER/WELL POINTIETC.): 20" Pve& W ez

TYPE OF PROTECTION (FLUSH-MOUNT VS. ABOVE GROUND, ASEPTIC, ETC.). AovE é2atnd STerL Floreernic cﬂng

ALL MEASUREMENTS WILL BE MADE IN FEET FROM GROUND SURFACE

* DENOTES ITEMS THAT MAY NOT BE APPLICABLE DEPENDING ON BORING METHOD WELL PROTECTION & PURPOSE

i FLUSH-MOUNT EXAMPLE
FORPROBED WELL |

PROTECTIVE CASING TOP OR FLUSH-MOUNT): 3./ % ags. :
*SECONDARY CASING ToP, M4 _soTTOM: A8 TvPE:_ Ap v
SURFACE CASING TOP: 2.3 . 5;‘ s, Io(N): __ RO

gy SURFACE SEAL TOP: 01_37_5_ BOTTOM: O_ézswps ConerRe7eE
"‘ g PROTECTIVE CASING BOTTOM, ID (IN) TYPE L9 s%s"s

2 ***WELL PAD DIMENSIONS, TYPE; x 3 S, cmdrdca
“ADD'L CASING FILL TOP: A3 BoTTOMAY4  TYPE: YA

*SURFACE ISOLATION CASING TOP:__A/A BOTTOM:__ A/A
*SURFACE ISOLATION CASING ID' (IN): Ap Teee: A

*OTHER (E.G., ASEPTIC)._CASII}_JG TQP. Wi BOTTOM: "’//7 )
*OTHER CASING ID (IN):_A/A_TYPE, PURPOSE:__N/A : RN
CENTRALIZER(S) 0D (IN): /"/A NUMBER USED: N/» TYPE___M/p -
~/g ' ’
*GROUT TOP:_ /A _MEASURED DENSITY (LBS/GAL)N/A_ Tvpe. N/A '
“GRANULAR BENTONITE TOP: __AY/#- TYPE: M/p

*BENTONITE SEALTOR,,y 08~ 0.2 TvPE: % bé’ﬂ/vh/ft ¢4 /PS- /f77‘///0p4(7}
BENTONITE SEAL OR %’NULAR BENTONITE BOTTOM (= FILTER PACK TOP): ___ 4.0

FILTER PACK TYPE: 14/90 Sitrea Send granp: 8.5.5.Z.

" SURFACE CASING BOTTOM (=SCREEN TOP): 4-55_ TYpE,_Sei. 40~ PVC.

- -~ -SCREENID{IN): _2:0__ SLOTSIZE(N): .01 _ Tvee:_Stet 90 - VE
SCREEN BOTTOM (= SUMP, TOP): 29,65 SUMP TYPE: Jdecnoed bwd Lap ~SDeH 40- Puc
*BACKFILL TYPE: M ect, /Mnﬁn//( ,oe//efs
30.0. 2.5

|

arg

4 A A A A p
-4 anaaa_!

*CENTRALIZER(S) DEPTH(S):

.......

-------

FILTER PACK BOTTOM (= *BACKFILL TOP): 30:0 _
SUMP BOTTOM (= WELL COMPLETED DEPTH): 30, 0" *PILOT HOLE TOP, DIAMETER
* TOTAL BOREHOLE DEPTH (= *PILOT HOLE AND *BACKFILL BOTTOM). 3 Z, 73

REMARKS: Rottine well mstallatron ( 4/2}/05*) (’m@rdc /em/ nste o ;/

o Cferfos |
compLETED BY: £7//en S qu’p %Mc)ﬂ oatE:  27fos”
CHECKED BY: —1 )‘S‘HIQV\.—! )?(' pate: b / 30 ’j; s

-------

i‘x‘f‘fﬁ“f‘“



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM PRO.10]1 o

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE_/_oF_7
Borehole Number: 73205 . Surtace Elevation:
1 Location - North: East: Area: Presast fandfilf
Date: _ bf 24f08” Total Depth: 3Z.0° &R 201$00
Geologist: __££, War Company: /JABS; Lcu/ne Project No.: m
Drilling Equip.: C’ME— 750 ﬁé'//dldy(/nﬁcpl/ : Sample Type 2 fof. pore - §p/,/ Joeon /ft/n’
RMRS LOGGING SUPE VISOR '
APPROVAL ) DATE ({24 Jos
e 7 /4 - o — =
éa’s é,‘fggs% ;g' ::.(;‘_‘,‘ 23 gg 3§ i{.‘,. )g . '
g3c|goE[sple| 53|57 | 8% |22 )53 =¥ |3g8 SAMPLE DESCRIPTION
:19‘6- § g EZ‘S ‘-z E_( o 3 L o s e !* @Q{'L‘iof
. “ ¥ e ,
00 |60 |do ' 2 0.0-0.5" - cjﬁ rauda/diw &,
N /// (7.5yR ¥2). A‘E a? ZQ Z- 5’7 s,
\n — — daliche. & rodfs Cobrs M / ( )Sm{-
TRy }: (e / asg )@ 0. 5’5/:/!”/5/"/0”’0 :
318 — ﬁ/// 10T N TETyY ik, te('m(af |
&N 57 / Z.0-24-Cray '@ﬂ/mdewm o
13 7{\/&‘&’4 F078Ve %% ) Mot plasfiifsyfond Fiae.,
2.0° ‘ ., -Y‘/"'d as ¢0-1s57). St mer st
1 cg/ . L/ '
N | L éeAVéz/ Mdecre.
. $ ~ (Sc’ 3,.,7 (75'}’37, -7(], CRANST. anc~257,
f‘\‘ \‘. ' t\/ ¥ d ety o 6{"10 (/4 / 5/@( 3(/:)-4/:5; VIDMA/FLU‘):/ i
> [ 38 b & rtely Gt S (., 5hrng).
S Y Z k FeOZn W?h@‘/d/ay ﬂiz/ as Leerbond
~N ) : — — o }4(” /awja/as/s, 7 dliss. Calreh 7
¢ 407 | - ”c//a 7‘2«’7’&&66/; 47‘24’5‘7464/(4/ g:/Z
SV e M"%f"’e ’ T 41— 'oéé/c . 5.0-3.2. Ror recosery die Jo
) \ {ortaatyp 4.2 tv 4/2/ // dobbles, §/ pra0iST-
v Y’ N '-—__“‘ 2407Nofzewen1 _
b N -‘/7—“-&*3_ ' 04,2~ Sard mt/e// '
& Cd
o 3 . IO i 5—/0%7/aue/ V‘/’ ,a/m sw V o){(}(?sy.e )
N s A\ \=,7% sancl af yf‘g
g = B /745 e ﬂS//c/f ,A/‘k!f’a( 1015 e
77— J‘/ W/s ,
1o’ . &/raek oot ©4
T .y 2-47% 6 s7Tane ( Bg‘/roelc) sh Bra. =
B AN el cwes/z} Yo brey. (0ye,). Firmfdehse., Bit, ¥
Al B 08 1T mfyamc .ﬁ’r/;yers Commers @l Undulats, ¥
! - 7 {7 anes, 147 puliehe Jease et %
% &‘: — 17— 1t ou/ /Md/ST 5 harp buse] codadt, wlorciu
— 4.7~ 5—0 - oA~ Fe X Wezthered.
- AN ) ~t- - - = //‘sﬁ,brn (/ay ,Mac/s‘o/&fm zm/
; G F£dlu),/¢7ac/ )ﬁ v, %" dulrbhe 1 P' o
8o g N / ”f.gn/a Mtc/d.S bfecbs %ragfwﬁ‘ /140/57“ )
. s XN 5.0-577 w Sitty cLasTENE.
, Q &7 T ,‘/ (loye &, xsﬁ,,ef y p ohbirge. Mﬂ.S‘S/Ue
%q W | _ Fexkere, Caliehe meHl. bezt Froabfe,
: W ., I i Degrease. meistere Jp . 5//7/)7%, aorsT,
é X — — 1 7-boo=No redery
, X = i 0—70 - STORKE - FeO¥d /i dky
, : — Bro. / Yo V), wk, n//wto i
Y , PN r ” /aé/r' M/Z//WS'T g ess .
NOTES: Generat: USES is modified for this log as follows: Procedure No. RMRS/OPS-PRO-101
Materials amounts:are estimated by % volume insiead of % weight. Revision 0
- (1) Badly broken co\e\ -accucale tootage measurements not possible. Date effective: 12/3 1/98
(2) Core breaks cannot be\malched accurate footage measurements not possible. Page 27 of 28

"71//7 C%/Mf/)( /M@ d 6.8, S/ MOFST .
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U.S. DEPARTMENT OF ENERGY ROCKY ‘FLATS PLANT . FORM PRO.101A

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE BOREHOLE LOG PAGE_Z oF 4
Borehole Number: 73205 Surtace Elevation:
Location - North: ~ _East Area: _Fresent Landf
Date: I’/z’ oS " Total Depth: 32.67 L &LR22(400
Geologist: E. Waep, Company: MQS; Layne Project No.: MaBS7Ser- 4
. Drilling Equip. &&-750 ‘/797/520 S 4¢1qu Sample Type: Comt. &*7’6"5‘/)//7’_’@00/1 177 4
RMRS LOGGING SUPERVISOR : .
APPROVAL ) 7Y _ DATE ('o/ 24/o5
~ T , = =
2 ¢z 2 T w 1ud v
ey £ ¥ozedl e 8y 24|88 |og | I 28, : -
§§2 g5 ElsEEE 13 _‘ég 2% 5251 Y |agl), SAMPLE DESCRIPTION
- - = E o - \
X0 6.0 | _] Do 77~ STONE, sh Brn., (1oye %), Devr
. — .gac’ncé:l% as ﬂrf% x/( #‘Idé/a)ﬂ/ﬂx'&? '
Q - — Festure, Si, nzes
‘ﬁ\y X — — 7:7-80= No retwiery -
B A ST el 8.0-8,3~ Silty eLATSTONTE - FeINdl- 7 si A
AR Gorehs, W sl pers £y ekt
X I i k. Jo moderetely Jricble. Bik wip O (pitte
0" sl | 0'“7“”"5) @ 8z, Sl moist |
o | =1 B3-/2:%cen Sfo/Ug-— 7] -~
27— N ﬂ'él‘uass:o */e,c/ure. Moyj)g -
A \ — & bik, j%rm%hacf /&, o
P NN - =\ Tese (% Wuek) 12" B RO et ryd)
%\3' % n /3 | o Pl . " IS\/’.M
R 3 T 12043 sro,v;- (7o <
g @ 5 N S X 5 *cya‘uré D&nscz ﬂfm% ,aé/c)fvég,,e
— "'.; —l Felkn 4/.2(’7(/447" b/.é o. @/e Ma)‘ef/a/g); ;
140 ) = 12.840 /3.07 i, S, mﬂ/sz g te(28(es
N — 4 — | 733507 TONEY-GT (/oyeé//) Messile
¥ . — | totue asaboue 7 /2 ~13,372n o berjl‘acl/,
4 Q — ——— B blk.crganie sfringers. er Z{ se. Thqn
@ D N ' — Caliche [ense a/zn7 interna aé/My /o/mg
: *3 é’ [ 5= ®13.77 V:/moisf .
N S Pl 150~ 20,8~ Sih %aw«/smu;f -
X A - = (0/2%,) . W Ry afongy herizmke
Y ' T b(a’ Janes. Preelon. m/e/ Al SSA/”
160 to s AL
- /o —— Z bl o (mzc §/f~/n7.¢,3‘01, _/
\ rebm b/e/os - F:rm/ ese,
Q R Wi ¥o mocl. perv. Feodn Bu. /7.3
ol 2 -
LR AN P o 1777, MNear Vertiae! Fracture (~801)
Q k)} — - A 18,9 to 19.5 with Feax’ Coatn 7,
S _@. I\ N R e B S T ot I }(f. orthn/l/ /g«szofﬂa/éwn‘ff
Py anry : -5 CJ:usa) @ 19,7, Inderval SIAHOSY.
: ' — 18 ~ Oci. saund ) i ndermeds ag ot (7,07
. ) I ! FONPR A:tw-als
S R [ AL L6117 Mc/laﬁs
Q| N 'é’ | o | © A ak (ccz.-l‘?t E‘t’ u‘,c,(ébﬁ
R ; [y ’—l?__‘____ @eo,( &F(A'UJ orjw( Mf‘ns ev&—u“.
. 9
é %0 B —7/—_ \f V‘F‘j FS - _
w ;— .
2 200 2 d )
.TES General: USES is modified for this log as foliows: " Procedure No. RMRS/OPS-PRO.101
Materials amounts- e estimated by ¥% volume instead of % weagh( Revision. 0
(1) Badly broken coreaccurale footage measurements not possible. : Date effective: 12/31/98
(2) Core breaks cannot bemald)ed accurate footage measurements nol possible. ) Page 27 of 28
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PAGE .J .oF 4

NOTES: Getieral: USCS is. modiﬁed 1or this log as. tol{ows

Materials ashounts are estimated by % votume instead of % we'gHL
(1) Badiy broken core, accurate footage measyrements nat possile.
(Z) Cote b(eaks cannot be mau:hed aocufale !ootage measureménts not posstble

Revision Q

Ddte eﬂ'ectlve 12/31/98
Pagc 27 of 2;1

14300 ;M)oxram c'r.uxowu":)

" ROCKY F'LA.TS ENVIRONMENTAL TECHNOLOGY SITE §OREHOLE LOG
Borehale Number: 73203 . ' Surface Elevation:
Loéation - North: _ East: Area: _Fresent Aaﬂd{)//
Date: . é/}’/bf e Total Depth: 32,07 Gezoldoo
Geologist: £ Wazp Company: ﬂzS; Lagne 3rouec. No.. ;_@ﬁgé%ztﬁ)
rlllmg Equip. dﬁlé'« 45'0 /141//1,'1»‘ 5/7177 /406/16/ bample Type ﬂan/mwkr ﬂcr‘(— Qibs
RMRS LOGGING Vl OR : |
| APPROVAL e s p—— —  DATE (of23lo5”
52':55%23% R N gé TS |
S3s(guierfe| 33 (3% (37|32 (%1 - [3gs SAMPLE DESCRIPTION
w 3 . = )
. ) o 26.0 _;_, - ze, ()’70 3« SGZ.P"(”/"?‘.—} ﬂ?‘ ﬁf’d/dé'éff?‘;m,
RN "-‘w‘. U Sithy CLAYSTONE
Y N \ 2.8 A
R . —2i—~ | o0.8-214 - ) S70NE = Grog'sh. Bra. (Voyeshy
@5 ' N WkF\eaénassfr/ 6r77 7&< )
X = 2 b/:~——— _ bedblss /dﬂ!_s, £k, 4/116 79‘/4 -
A |zpo : 1 7 1= dlenie) beckling planes. /b:s ”ndc U
" | m—-zz-+—_;— . cratee W Fein alomey 7 T eaci
€ | N N - %‘wvvj Dense/frrm . 3. /)70/;1‘-’ @Z{z&f
“\( . Q\Q ‘3 r-sv/ e |- 20.6-33.4- tenysrone-6ey (16yR Y v’og)
| _ T B Fetkn as Strngers and aling bedtelinglf, Aot
o [3] & 23,7 |5 CASSOW. Lt
& < % 231 PR , Fe¥n) A8 Jreee, (~5T) watens’'@ 22.6 50
N & el Dikeruel Whe-srscleredaly fnbﬁb.w.swe Wit g
My B . Ssfrire. 5/,9 lp/'/7 Mose, o R
24.0 ; -
b : ] ﬂm/ , T Fen a/dhy w// ;A“ﬂ:.&
) N 1~1e0° - - — M/ %‘r// vzs./a/fe au Sucfad.
® . ) \{ . . __—_ Nw?lela_TJa/M7 Ma’/ % q{‘{
IS 3 —25~—__ | hn.294-29.3. éﬁﬂd/ mmsf'é’m o
XX B 1~ 23/,;4z ? clver, Yo morstert bn .
- . i . : 24.2" /2 30’4
200 ] 26— —| 6/2430{ - .
K . v? P — _ ,
wak Q e )
él $ ‘\1 [-2019/" —
W 27 ]
S| & =
Q X x IR
N _ —
\‘Y\.) 2&0, ._a_zs..—- —
@ : . B
Q-~ \‘\ . ’\Q -l e &
X 3 v S R I e el L
NI R L ¢ 1=
§. SH 5 : M
. > - -4
: Proccdurc No. RMRS/OPS PRO l01



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY: SITE BOREHOLE LOG PAGE 2 oF 4

Borehole Number: 732 05/ o . Surface Elevation:
Location - Ngrth: ___East: ' Atea: _Hesent Lﬂh\ﬂ’p 7
Date: ____% Z//DS, 3 — . .Total Depth: F2.0°
Ge‘oldgtsx_ L, warp. Company: 485/ lawyne . 2roect No. (:ZzoM-ao
ﬁ:ng Equ:p CME 750~ /715//0#) 5?’”7 'a’i‘/ "+ Sample Type: e (e ’ép %odn
RS LOGGING SUPERV! OR- Y .
APPROVAL @/7/ . DATE _, (a[ 29/0
e gzﬁ HEEIE IS -
SgIeneREr) 33 o F | 2SR FF | if j3gf SAMPLE DESCRIPTION
B8 EgE i ez s )55 2| = 2 . . .
200 \' ' 20 |— 1500-30.4 - anqswna—&%— FRevicrcs. Pees g,
\ .
NI oy e 30,4 320" - oy - tn-Fedset Jitn-
‘«‘\4 ¥ X - = by (109R ) ﬁmv.udo/&re, TR sm,.wy
D S ¢ i il Dzslmcf’ed?ar e. #rz.8-3097
§\ . N - ézé—ﬁmvrda/ a/qfur bedt, yﬂun#
Ly : L ~ gy S V/s/b/c Bite. & mmafervee / Lomen
y “[3z.0” 10320 N —324.. | P, 7 Fiﬂagﬂ‘& o ‘72 g3z,
. ) ' as L.lp,sh N
] o tor L @umlos
: )
ES: General: USCS is. modified for this log as foliows: ‘ ~ Procedure No. RMRS/OPS-PBC'). o1
Materials amounts are estimated by % volume instead of % welght. ' * Revision Q‘
(1) Badly broken core, accurate footage measyurements pot passible. Date effective: 12/31/98

(2 Care breaks cannot be matched, acourate'footage measurements not possibl'e. Page 27 of 28 |
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