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1. INTRODUCTION

CEARP Phase 2 Confirmation consists of CEARP Phase 2a, Monitoring Plan,

“and CEARP Phase 2b, site characterization (remedial investigation). The Sampling

Plan is one component of the Monitoring Plan for Rocky Flats Plant. The Monitoring
Plan typically consists of five parts: Synopsis, Sampling Plan, Technical Data Man-
agement Plan, Health and Safety Plan, and Quality Assurance/Quality Control
(QA/QC) Plan. Because of the Compliance Agreement made by the State of Colorado.
Environmental Protection Agency, and Department of Energy (DOE), this Monitoring
Plan also includes a Feasibility.Study Plan.

CEARP uses a three-tiered approach in the preparation of moaitoring plans:
the CEARP Generic Monitoring Plan, the Iastallation Generic Monitoring Plan
(IGMP), and Site Specific Monitoring Plans (SSMPs). This SSMP serves as the Work
Plan for Performance of Remedial Investigations and Feasibility Studies for all High-
Priority Sites required by the Compliance Agreement. Therefore, the acronym used to
refer to this plan is SSMP/RIFS. This Rocky Flats Plant SSMP/RIFS Sampling Plan is
the detailed work plan for implementation of CEARP Phase 2b site characterizations
(remedial investigations) at Rocky Flats Plant and follows guidance provided in the
IGMP/CSPCP. This SSMP/RIFS Sampling Plan is cdmplemented by and inseparable
from the Technical Data Management Plan and the Quality Assurance/Quality Con-
trol Plan. Sections of the Sampling Plan are supported by reference to the other plans
and to the Synopsis. Emphasis is placed on integration of efforts for each of the
CEARP Phases: Phase 3 (Technological Assessment), Phase 4 (Remedial Action), and
Phase 5 (Compliance Verification and Monitoring).

Sampling at Rocky Flats Plant will be conducted using the integrated approach

being implemented by CEARP. The integrated approach is summarized in the Synop-

sis and detailed here. The integrated approach includes characterization in stages, in
which the results from the previous stage of sampling are used to design the next
stage. This iterative process incorporates the experience and knowledge gained from
each stage to minimize the total number of samples required to adequately character-
ize the site and to provide the necessary data base to prepare feasibility studies for
alternative remedial actions. The benefit of staged sampling is greater flexibility
within the sampling program with 2 minimum of cost.
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’ . 1.1. PURPOSE

This SSMP/RIFS Sampling Plan provides the following basic components of
sample/measurement collection and analysis for each high-priority site at Rocky Flats

Plant:
- objectives and goals of the investigation
- justification for selected methods and procedures
- proposed sample locations

- proposed number and type of samples
- additional site-specific information requirements.

1.2. OBJECTIVES

The objectives of CEARP Phase 2b site characterizations (remedial investiga-
:ion#) at the high-priority sites at Rocky Flats Plant are to

- verify and characterize contaminant sources,

- determine the present areal and vertical exteat of contamination,

- estimate the potential for contaminant migration (including rate and

direction) to support risk assessment studies,

- support the technological assessments (feasibility studia)‘of alterna-
tive response actions, including the saiternative of *no action,® and

- support identification of long term monitoring and verification re-
quirements, as appropriate.
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‘ - - - 2. SITE SURVEY AND MAPPING

Following the guidance in the IGMP/CSPCP Sampling Plan, all monitoring lo-
cations will be described in accordance with the Installation Coordinate System (ICS)
for Rocky Flats Plant. The existing coordinate system is a grid system in English
units (feet). Elevations will be described in English units, feet above MSL. Surveying

will be dome -in conformance with surveying procedures established in the
IGMP/CSPCP.
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‘

3. SITE-SPECIFIC MONITORING

Environmental conditions at Rocky Flats Plant have been monitored since
shortly after operations began in 1952. [n addition, special programs to characterize
waste streams, environmental coaditions, and past waste disposal practices have been
conducted recently (DOE 1986b and DOE 1986f). CEARP Phase | identified approx-
imately 70 sites or groupings of sites that could have adverse impacts on the environ-
ment. Additional data collected during preparation of the RCRA Part B Operating
Permit Application idcntified several more potential sites. All poteatial sites at
Rocky Flats Plant were designated as solid waste management units, assigned a refer-
ence number, and located on a base map (IGMP/CSPCP Sampling Plan, Plate 1).

A list of solid waste management units is presented in Appendix | of the
RCRA Part B Operating Permit Application (3004{u] Waste Management Units) (DOE
1986f). These solid waste management units are divided into three categories. The
first category includes those hazardous waste management usmits which will continue
to operate and which require a RCRA Operating Permit. The second category in-
cludes those hazardous waste management units which are being closed under RCRA
Intérim Status. The third category includes those inactive waste management units
(i.e, RCRA continuing release sites) that are identified under Section 3004(u) of
RCRA. Another class of sites is regulated under CERCLA. These CERCLA areas
identified at Rocky Flats Plant contain only radioactive wastes (DOE 1986f). How-
ever, for ease in referencing these units and/or areas, they have been collectively
termed solid waste management uanits. A preliminary prioritization of solid waste
management units based on the CEARP Phase [ Installation Assessment was per-
formed and summarized in a report titled "Preliminary Prioritization of Sites” (DOE
1986h).

The high-priority sites addressed in this SSMP/RIFS Monitoring Plan were se-
lected and designated as high-priority sites because of their suspected relationship to
preliminarily-ideatified contaminant plumes in grouadwater. Several solid waste
management units are included in most of the high-priority sites (Table 3.1 Synopsis)
because of their physical proximity to cach other. This results in high-priority sites
that contain solid waste mapnagement units from various phases of CEARP. This is
consistent with the staged approach being used by CEARP for site characterizations
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(remedial investigations), where the higher priority solid waste management units
within the high-priority sites are investigated first, and data (rom these characteriza-

tions (investigations) guide the remainder of the program.

The six high-priority sites identified at Rocky Flats Plant (Plate 1) are as fol-
lows:

- 881 Hillside Site

- 903 Pad Area Site

- Mound Area Site

- East Burial Treaches Site

- Present Landfill Site
- Solar Evaporation Ponds Site

The solar ponds and preseant landfill _aré RCRA regulated units undergoing clo-
sure. Plans for characterization of these sites have been incorporated into this SSMP
and are consistent with the 40 CFR 265 Closure Plans for these facilities.

~

The three viable pathways for releases of contaminants from Rocky Flats
Plant are air, surface water, and groundwater (DOE 1986b). Air pathway characteri-
zation studies will not be performed under CEARP, as the air pathway has been ade-
quately characterized and documented by previous studies (DOE 1986b, RI 1986b). A
site-specific discussion of the other pathways at each high-priority site is presented
after each site description. A plant-wide discussion of pathways is presented in ihc
SSMP/RIFS Synopsis.

Investigations at each high-priority site can be divided into source characteri-
zation, and migration pathway and plume characterization. Source characterization
will generally consist of geophysical surveys, soil gas surveys and soil/waste sampling.
Migration pathway and plume characterization will generally include geophysical sur-
veys, soil gas surveys, soil sampling, monitor well installation, groundwater sampling,
and surface water and sediment sampling. All CEARP Phase 2b site characterizations
(remedial investigations) will be implemented using an integrated approach, in which
geophysical and soil gas survey results are used to direct soil and groundwater sam-
pling efforts. '

Invasive sampling will be performed at many of the high-priority sites. Gen-
eral criteria that are considered in the sampling descriptions of this plan are as fol-

lows:
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_ } - If the solid waste management unit cannot be located through geo-
‘ physical techniques, its suspected location will be sampled.

- Invasive samples from 8 solid waste management unit will be taken
oaly if the presence of containers of liquid or other hazardous condi-
tions is aot anticipated.

- At least six samples will be submitted (or laboratory analysis from
each borehole depending on the amount of available material. The
reader is referred to Section 6 of the IGMP Sampling Plan for ration-
ale.

The following sections preseat high-priority site descriptions including discus-
sions of associated solid waste management units and migration pathways, followed
by detailed plans for source and migration pathway and plume characterization.
Complete descriptions of the solid waste management units are contained in the
RCRA Part B Operating Permit, Appendix | (DOE 1986().
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3.6. SOLAR EVAPORATION PONDS SITE

3.6.1. Site Description

3.6.1.1. Solid Waste Management Unit Descriptions

The Solar Evaporation Ponds Site consists of three separate ponds (SWMU Ref.
No. 101): 207C (western pond), 207A (central pond), and 207B (eastern pond). Pond
207B is separated into three sectors (north, central and south). Ponds 207A and 207C
contain low-level radioactive liquid process wastes (high in nitrates) ‘being hevld for
evaporation, treatment and solidification. Pond 207B North receives groundwater
pumped from the interceptor trench north of the solar ponds. Pond 207B Center con-
tains treated sanitary wastewater from the treatment plant. Poad 207B south is cur-
rently empty.

The solar evaporation bonds were constructed in separate phases between 1953
and 1970. Originally, the solar evaporation poads were a single, two-celled, clay-lined
impoundment near Building 779. This poad held low-level radiocactive process wastes
(high in nitrates) and e¢ffluent (mostly water) from trestment of acidic liquid wastes
in Building 774. The original pond was used regularly from 1953 through 1965 and
was removed as part of the coastruction of poad 207C. The effluent from the acidic
waste treatment process was thick with aluminum hydroxide aad difficult to filter.
Therefore, an additional pond, 207A, was constructed in 1956 to hold the effluent

"prior to solidification and shipment offsite. Leakage problems developed in the

planking and asphait-lined poands, so the three 207B ponds were constructed in 1960.
The 207B ponds were also lined with planking and asphalt and eventually began to
leak. The liners were repeatedly patclied with various materials. In 1970, all of the
ponds (207A and 207B) were full, so pond 207C was constructed for additional stor-
age and evaporative potential. Pond 207C was coastructed on the site of the original
clay lined pond.

In addition to the high nitrate, low-level radioactive process waste and the
treated aluminum hydroxide waste, the solar evaporation ponds have received sani-
tary sewage sludge, lithium metal, sodium nitrate, ferric chloride, lithium chloride,
sulfuric acid, ammonium persulfate, hydrochloric acid, nitric acid, hexavalent
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“chromium and cyanide solutions. To the greatest extent possible, oils and solvents

were not seat to the ponds so that surface scum would not hamper evaporation.

A series of trenches and drains was constructed on the north facing slope be-
low the ponds to collect leakage between 1971 and 1981. Because of various construc-
tion projects in the area, only the most receat french drain, constructed in 1981, is

. functional. This system more than covers the cast-west dimensions of the ponds and

appears to be effective in collecting the seepage.

3.6.1.2. Surface Water

Surface water flows to both North and South Walnut Crcek§ from the solar
evaporation ponods area. The northern slope of the solar evaporation ponds and the
units in the 700 area drain toward the north (North Walanut Creek). Most of the
runoff is contained by the perimeter road and enters the groundwater interceptor sys-
tem which extends to the surface. The triangle area (SWMU ref. no. 165) drains di-
rectly to North Walnut Creek through a culvert. Runoff from the triangle area is
collected in the A-series retention pond system. The southern aress of the solar evap-
oration ponds drain toward South Walaut Creek and runoff is collected in the B-series
retention ponds.

3.6.1.3. Groundwater

Groundwater occurs in both the Rocky Flats Alluvium and in bedrock materi-
als in the vicinity of the solar evaporation ponds. The Rocky Flats Alluvium varies
in thickness from about 5 to 12 ft beneath the terrace, and the ponds themselves are -
probably underiain by a thin veneer of Rocky Flats Alluvium. The top of bedrock
forms a mild structural ridge that trends dowa to the east-northeast. The northern
slope from the ponds toward North Walnut Creek has been extensively reworked and
most of the uaconsolidated materials have beea removed (claystone bedrock is exposed
over much of the slope). The alluvium extends to the east along the ridge, although it
is fully penetrated by the perimeter road.

Bedrock immediately beneath the Rocky Flats Alluvium in the vicinity of the
solar evaporation ponds coasists of claystone and sandstone of the Arapahoe Forma-
tion. Twelve borings have been made in the immediate vicinity of the poands, and
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sandstone comprises roughly 20 percent or less of the bedrock materigls within 150 ft
of the surface. The beds dip approximately 1S degrees to the cast

Alluvial groundwater flow in the vicinity of the ponds is genmerally to the
north. There appears to be an area of unsaturated alluvium south of the ponds (Hurr
1976 and DOE 1986f) that indicates no flow in the alluvium to the south. The allu-
vium is fully penetrated by the perimeter road east of the ponds. There is no spring
at the outcrop; therefore, there is no alluvial groundwater flow to the east. In addi-
tion, claystone bedrock is exposed on the slope to the north of the ponds. It appears
that the alluvium beneath the ponds is recharged by subsurface flow from the west,
and that the discharge is to the north in the form of subsurface flow in surficial ma-
terials and overland flow over the exposed claystone bedrock. Most, if not all of this
water appears to be collected in the interceptor treach system.

Flow in bedrock is less well defined. Regional studies (Hurr 1976 and Robson
1981) indicate relatively shallow gradients of about 0.03 to the east (downdip). Site-
specific data are currently lacking. However, it seems likely that there is a gradieat
to the east plus a gradicat along the strike in the near-surface, controlled by topogra-
phy. In addition, there is a8 downward gradient between the surficial msaterials and
bedrock of about 0.3 in areas of continuous saturation between the two materials. It
appears that there is not continuous saturation between the two materiais at the east-
ern and southern edges of the ponds. These areas of discontinuous saturation between
the materials are on the edges of alluvium saturation, where water is not always

- available to recharge the bedrock system.

Groundwater quality in surficial materials in the vicinity of the solar evapora-
tign ponds is characterized by high TDS concentrations, high aitrate concentrations,
high strontium concentrations, and possibly elevated radionuclides. Volatile organic
compounds have been detected intermittently near the solar evaporation ponds.

3.6.2. Sourcs Characterization

3.6.2.1. Geophysical Surveys

Geophysical surveys will not be performed at the Solar Evaporation Ponds Site;
the pond locations are well defined.
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3.6.2.2. Soil Gas Surveys

Soil gas surveys will not be conducted at the Solar Evaporation Ponds Site; the
pond locations are well defined.

3.6.2.3. Soll/Waste Sampling

The liquids in the ponds and the sludges in Pond 207A have been adequately
characterized by previous investigations (DOE 1986f). The sediments in the 207B
ponds and in Pond 207C will be sampled during CEARP Phase 2 investigations. Soil
sampling around the solar evaporation ponds will be conducted to evaluate the extent
of soil contamination and is discussed in Section 3.6.3.2. ‘ ‘

3.6.3. Migration Pathway and Plume Characterization

3.6.3.1. Soil Gas Surveys

Soil gas surveys will not be performed at the Solar Evaporation Poads Site.
Detailed soil and groundwater sampling at the site adequately defines groundwater
plumes.. '

3.6.3.2. Soll Sampliag

Soils on the berms of the solar evaporation ponds and on the hillside north of
the ponds will be sampled to evaluate the extent of soil coatamination. Approxi-
mately 20 borings are anticipated (Plate 3). Three borings will be located on the east-
ern berm of pond 207B, two borings will be drilled into the berm between ponds 207A
and 207B, and two borings will be located on the berm between ponds 207A and 207C.
Another six boreholes will be drilled on the hillside north of the solar evaporation
ponds. Boriags will extend to the water table or to the top of bedrock if top of
bedrock is above the water table.

Soil sampling will be implemented in phases. After analyzing results from soil

- sampling on the pond berms and the north hillside, another 7 to 10 soil borings may
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be drilled downgradient of the poads outside the perimeter security zone. These bor-
ings may extend down th.c hillside to North Walnut Creek to delineate areas of con-
taminated soil. Soil sampling and analysis detaﬁls will be provided in the revised So-
lar Evaporation Poads Closure Plan.

3.6.3.3. Monitor Well Instaliation and Groundwater Sampling

Twenty-two new monitor wells were drilled around the solar evaporation ponds
as part of the initial CEARP Phase 2b site characterization (remedial investigation).
This monitoring system rings the solar.evapontion ponds with alluvial and bedrock
wells. In addition, there are several alluvial and bedrock monitor wells downgradient
of the ponds in both North and South Walaut Creeks.

Because of the extensive groundwater monitoring system already in place at
the solar evaporation poads, only two new monitor wells are proposed downgradient
of the ponds (Plate 4). One w_eu will be installed in North Walnut Creek immediately
north of existing well 13-86 to characterize groundwater flow in the North Walaut
Creek valley fill alluvium. Another well will be located on the hillside north of the
ponds.

3.6.3.4. Surface Water and Sedimeat Sampling

Surface water samples will be collected from established sampling locations up
and downstream from the Solar Evaporation Ponds Site. Included will be stations
along North Walaut Creek and South Walnut Creek. Surface water samples will also
be collected from any springs or seeps occurring on the hillsides north of the solar
evaporation poads. Samples will be analyzed for the parameters in Tables 3.1 and 3.2
as appropriate.
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‘ ) . . Table 3.1. Source Sampling Parameters

Metals®? _
Hazardous Substance List - Metals
Beryllium
Chromium (hexavalent)

_Lithium
Strontium

Organics
Hazardous Substances List - Volnilesb
Oil and Grease? :

llu!lanelhlub

Gross Alpha

Gross Beta

Ursnium 233, 234, and 238
Americium 241

Plutonium 239

Stroatium 90

Cesium 137

Tritium

Other

TCLP

EP Toxicity

Characteristics (e.g., ignitability, corrosivity, reactivity)
pH

. Cation Exchange Capacity

;These analyses will be performed on only one-third of the samples.
These analyses may be performed on sediments.
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Table}.z. Groundwater and Surface Water Sampling Parameters

Field Parameters

pH

Specific Conductance
Temperature
Dissolved Oxygen®

Indicators
Tocal Dissolved Solids
Toeal Suspended Solids®

Metals®®

Hazardous Substances List - Metals®*®
Beryllium®**®

Calcium

Chromium {(hexavajent)*®®
Irom

Lithium*®e®

Magnesium

Masganese

Potassium

Sodium

Strontium***

Zimc

Amniens
Carbonate
Bicarbonate
Chloride
Suifate
Niarate

Ovrganics
Hazardous Substances List - Volatiles
Oil and Grease®*®

Radlionuclides

Gross Alphs

Gross Beta

Uranium 233, 234, and 238
Americium 241
Plusonium 239

Stroatium 90

Cesiam 137

Tritium
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Table 3.2. (Continued)

Other
EP Toxicity
Characteristics (e.g., ignitability, corrosivity, reactivity)

¢ for surface water samples only
** dissolved metals for groundwater samples,

total and dissolved metals for surface water samples ,
*%*These analyses will be performed on only one-third of the samples.
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‘ - " 4. SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Protocols for sample coantainers, sample preservation, and holding times will
conform to those specified in the CGMP and IGMP/CSPCP Sampling Plans and Qual-
ity Assurance/Quality Control Plans.
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: ‘ . - * 8. SAMPLE CONTROL AND DOCUMENTATION

Procedures for sample' control and documentation will coaform to those
specified in the CGMP and IGMP/CSPCP Quality Assurance/Quality Control Plans.
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' ) ~ 6. SAMPLE HANDLING, TRANSPORT, AND STORAGE

Procedures for sample handling, transport, sad storage will conform to those
specified in the CGMP and IGMP/CSPCP Quality Assurance/Quality Coatrol Plans,
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‘ o . 7. SAMPLE PREPARATION AND ANALYSES

Procedures for sample preparation and analyses will conform to those specified
in the CGMP snd IGMP/CSPCP Quality Assurance/Quality Costrol Plans.
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EXPLANATION OF SYMBOLS AND TERMS

ON BORING LOGS

AMPLE TYPE

—

E Split Spoon

NC Core
V/
j Continuous Drive
4
Bulk

GRAPHIC LOG

Clay or Claystone

Clayey Sand or Sandy Clay

Silty Claystone

Cobbles, Gravel and/or Bouiders

Sand and Sandstone

Sand and Gravel

Silt or Siltstone

Artiticial Fill / Disturbed Ground
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APPENDIX B-1

1986 MONITOR WELLS

SOLAR POND CLOSURE CHARACTERIZATION REPORT
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INDEX OF DATA

Boring No.: 4-86

Completed as well? Yes
D in Fil

X Log of Borehole

X Well Construction Summaries

X Well Development Summaries

Hydraulic Conductivity Test Data
and Results

‘ . Packer Test Data and Results
X

Water Level Datz

Saturated Thickness Hydrographs
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Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drilied

4/24/86
Boring Method Hollow Stem Auger

Coordinates

Ground Surface Elevation 5645

.JDepth
I”i (teet)

<
o

Material Description

engtration
esistance

(Blows/ Inch)
20 40

C)XM§{“ Other

Tests
20 40

0

prsen 3

|
U O A T O T O O O T T

N

VALLEY PILL ALLUVIUM

0-0.7'. CLAY: dark
brown:; silty: trace
granitic pebbles; moist.

0.7-1.5'., CLAY: nedium
to dark brown: some very
\rina-qraincd sand; moist.

SRR

1.5-2.7'. SAND: mediunm
to dark brown:; poorly
sorted; fine to coarse:
quartz and feldspar: silty
clay partings: moist.

2.7=-3.0'. CLAY: dark
grayish brown: iron stains
and trace granitic
pebbles; silty: moist to
wet.

3.0-8.0'-5anmple.
Recovered 1.7/5.0'=34%.

3.0-4.0'., CLAY: Same as
above:; moist to wet.

6.3-8.0'. CLAY: dark
grayish brown:; silty: iron
stains and trace granitic
pebbles; moist to wet.

8.0-10.5'-Sample.
Recovered 0.7/2.5'=28%.

8.0-8.7'. CLAY: dark
brown; silty; trace
grading to some granitic
cobbles; moist.

10.5-13.0'~-Sample.
Recovered 1.3/2.5'=52%.

11.7-12.2'. CLAY: medium
to dark brown: scme
granitic pebbles and
cobbles: sandy to
gravelly; moist.

Wet at 12.0°.

12.2-13.0'. CLAY: wmediunm
brown to medium gray:
sandy to gravelly: some
granitic pebbles and
cobbles; iron staining;
wet.

1 1 1 1

P

LAl bttt et bt r Lt r it iirt

4

Remarks

Logged bv: S. Paschke

Checked by:

Project Mo.
106P06222

Hydro-Search,

Inc.

Page | of




Project: fady Facs Plane LOG OF BORING NO. :x
Date Driiled +/21/86 Coordinates
Boring Method tollow Stem Auger Ground Surface Elevation 3565
en’tﬁltlon cw (4 Other !
lev.f Depth M ial D ot esistance oﬁ §nt Touts
teet] (feat) L aterial Description (Blows/ Inch)
ypey b8 20 40| 20 40
02 L Vo
! - —
N / B
- F 13.0-15.5'-Sanmple. -
/ Recovered 2.1/2.5'=84%. -
- -
—/ 13.0-14.7'. CLAY: medium g
) 3 gray: some fine to coarse _1
sand and some granitic
— pebbles; iron staining; 1
—/F wet. -
| 1 14.7-14.9'. CLAY: medium -
| |~ 15 — gray: some fine to coarse -
| sand and granitic pebbles;
| - iron staining; wet. -
i = / _ ARAPAHOE FORMATION :
| . 15.5-18.0'-Sanmple. -
| [- Recovered 2.5/2.5'=100%.
| — : CLAYSTONE: wmedium gray; 1
__/- slightly sandy; moist. -
/ | -
® . % .
| - TOTAL DEPTH: 18.0' —
|
| - -
- —
: R ]
| — -
- e
— 2]—1 aad
- =1
. - 7] §
el —
e -
24 1 1 1 |
Remarks Logged bv: S. Paschke Checked bv:
Project No.
106P06222 HYdro-searCh, Inc. Page 2 of 2




(V0]

(wlden,
S. Paschke

LOCATION

o
=4
=

106106,

Rocky Flats Plant

PROJECT

PERSONNEL

[ 20

WELL <86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS: ELEVATION: GROUND LEVEL — 3636.60"
N 40437.1 E 30774,2 ToP OF casing 363794
DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTAL DEPTH _Well: 14.92' Hole: 18.00" raSK START EINISH
BOREMOLE DIAMETER 74" - DATE | TIME | DRATE | IIME
CRILLING: 1986 1986
ORILLER - Boyles Brochers Drilling Co, | ZX" auger 4/24 | 1640 | 4026|1600

13865 W, Sth Avenue
Golden, CO (Doyle Stvles)
RIG Mobile B-57
BIT(S) Blade bic

ORILLING FLUID None

GEOPHYS. LOGGING: | __— — o =
CASING:

SURFACE CASING 3" X &' steel w/ locking
~3D

CASING: CI

FILTER MATERIAL 1220 silica sapd

] WELL DESIGN:

BASIS: GEOLOGIC LOG L GEOPHYSICAL LOG

CASING STRINGIS): C:CASING S=SCREEN
0.00' 3.52' _CI -

FILTER P_ACEMENTY _4/26 | 1730 | 4/24 | 1810
4/25 + 1010 | 4/25 | 1020

CEMEMTING:

ceveELcPmenT: | .8/29 | _1606 | 8/29 | 1606
OTHER:

Bentonite 4/25 | 1000 } 4/25 | 1010

3.52' - 14.92' _SI -

WELL DEVELOPMENT
See Well Development Summary Sheet.

2" 1.D. Sch. 5 cype 316 stain-

less steel, threaded and flush
joincted.

2" 1.D. Sch. 5 tvpe 316 stain-
less steel, threaded and flush
jointed, 0.020" wire wrap screen,
0.25' welded bottom cap.
CENTRALIZERS _Cencralizer placed approxi-

macely mid-point on screened interval.

SCREEN: SI

COMMENTS:

Water encountered at 12.00' during drillins

Top of stainless steel casing: 1.34°'

2,40' - 18.00'

CEMENT Portland TE L
0.00' - 1.95'

otHeER _3/8'' benronice peilers
1.95' - 2.40'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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Well No.: _ 4736

WELL DEVELOPMENT SUMMARY SHEET

DATE

TIME

METHOD

VOLUME

APPEARANCE

COMMENTS

8-29-86

1606

Dry-moist dark brown mud in
bottom of hole




ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK  OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP BASE BELOW TOC ELEVATICN
0486 08/29/86 5636.60 5637.94 1.34 14.92 +1.00 DRY
10/13/86 -1.00 DRY
11/26/86 -1.00 ORY
01/01/87 -1.00 DRY
02/23/87 7.21 5630.73
04/01/87 5.54 5632.40
05/07/87 5.54 5632.40
06/02/87 6.60 5631.34
07/08/87 7.45 5630.49
08/04/87 -1.00 ORY
08/10/87 -1.00 ORY
09/01/87 -1.00 DRY
10/01/87 -1.00 DRY
11/09/87 -1.00 ORY
12/08/87 -1.00 DRY
01/07/,88 7.20 5630.74
02/24/88 6.30 5631.64
03/07,88 6.50 5631.44

04/11/88 6.80 5631.14




INDEX OF DATA

Boring No.: 11-86

Compieted as well? Yes
D inFil

X Log of Borehole

X Well Construction Summaries

X  Well Development Summaries

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data

Saturated Thickness Hydrographs

‘ SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1JULY 1988 APPENDIX B




Project: Rocky Flats Planc

LOG OF BORING NO. -

Date Drilled 9/5/86 Coordinates
Boring Method Hollow Stem Auger Ground Surface Elevation 5723

jev.{ Depth
feet] (feet)

oatstance| CEAIEh:
Material Description (Blows/ Inch) M§
20 40 20 40

Other
Tests

[¥] VALLEY FILL ALLUVIUM | B BRI | LR L

0.0-2.0'=-Sanmple.
Recovered 2.062.0'-100%. ‘
0.0-0.7"'.

GRAVEL: Grayish brown (SYR
3/2): some granitic
paebbles; roots and grasses
common; poorly sorted;
angular; unconsolidated:
dry.

0.7-2.0'-Sample. GRAVEL:
grayish brown (SYR 3/2)
fine~ to medium-grained
sand and gravel:; few
roots; poorly sorted:
subangqular:
unconsolidated;: dry.

NNF

]

2.0-3.0'-Sample.

Recovered 1.0/1.0'=100%.
GRAVEL: dark yellowish
brown (10YR 4/2) with very
coarse grained granitic
pebbles; some red (SR 4/6)
iron staining; poorly
sorted: angular to
subrounded:
unconsolidated: dry.

3.0-6.0'~-Sample.
Recovered 0.0/3.0'=0%.

Lo L Ll i1l 1l 1111141

6.0-8.0'-Sample.
Recovered 0.8/2.0'=40%
SAND: grayish red (SR
4/2) coarse to fine-
grained with several
quartzite and granite
pebbles: poorly sorted:;
angular; unconsolidated:
dry.

8.0-10.0'-Sample.
Recovered 1.5/2.0'=75%,

141 L1l

N

8.5=-9.5", SAND AND
GRAVEL: dark yellowish
brown (10YR 4/2) with gray
quartzite pebbles: poorly
sorted: angular:
unconsolidated; dry.

ARAPAHOE FORMATION

7.5

el b b b b e b b L a1y

4

Ll b il 1t t11

9.5-10.0'. CLAYSTONE:
pale yellowish brown (10YR
6/2): slightly sandy:
moderate yellowish brown
(10YR 5/4) mottles: no
pebbles: blocky taxture:

10“// dry. I

SN

Remarks Logged by: J. Bergman Checked by:

Project No.

106P06222 Hydro-Search, Inc. Page !of 2
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Project: ~ Rocky Flars Plan LOG OF BORING NO. 11
Date Orilled 9/5/3 cOordmuu
Boring Method Hollow Stem Auger Ground Surface Elevation 5723
Qn’t ation & Other
lev.] Depth esistance ﬁ nt
. f::tI(foot) yp Material Description m'?'.?""f&' o f:o Tests

c

1
Ll gl il s balatlad g

10.0-11.5'~Sample.
Recovered 2.0/1.5'=125%.
10.0-10.5'. CLAYSTONE:
dark yellowish brown (10YR

4/2): dry.

10.5-11.0'., CLAYSTONE:
light olive gray (SY 5/2)
and dark yellowish brown
(10YR 4/2) clay with
moderate yellowish brown
(10YR 5/4) mottles:; .
onsolidated; dry.

11.0-11.5'. SANDSTONE:
very light gray (N 8/0)
with moderate brown (SYR
4/4) fine~-grained to
medium-grained sand:; well
sorted; rounded;
consolidated; dry.

11.5-12.0'~-Sanmple.
Recovered 1.5/1.5'=100%.
CLAYSTONE: moderate
yellowish brown (10YR
3743 ; dry.

w

=i7.5

Ll b e b bl

Ll l el

[N}
o

12.0-13.0'~Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: moderate brown
(5YR 4/4) and light olive
gray (SY 5/2) very fine-
grained to fine-grained
sand: homogeneocus; well
sorted: rounded; well
cementad; dry.
13.0-14.0'-Sample.
Recovered 1.0/1.0'=100%.
SANDSTONE: medium light
gray (N 6/0) fine-grained
sand; few black organic
particles; well sorted;
silica cement; Last 1.0%
contains pale yellowvish
brown (10YR 6/2) and light
brown (5YR 6/4) fine-
grained to very fine~-
grained sand; rounded: no
clay; dry.
14.0-15.0'-Sample.
Recovered 1.0/1.0'=1008%.
SANDSTONE: medium gray
and medium light gray
(N6/5) very fine-grained
to fine-grained sand; some
patches of pale yellowish
brown (10YR 6/2) sand:;
vell sorted:; rounded; wall
cemented: dry.

TOTAL DEPTH: 15.0°'

LI L LR L

LUl L L bbb b Ll b L Ll

Remarks Logged by: J. Bergman

Project No.
106P06222

Hydro—-Search,




Al

Ber

Golden, €O

LOCATION
PERSONNEL

106206222
Rocky Flats Plant

PROJECT

I WELL 136
0 Lo
% . WELL CONSTRUCTION SUMMARY
% <-
4 154 Locarion or cooRos: ELEVATION: GROUND LEVEL 3712.19"
f’C N 40321.2  E 24931.0 TOP OF casiNG ___5714.75'
b0
st DRILLING SUMMARY: CONSTRUCTION TIME LOG:
2] ToraL ceprw Well: 10.25' Hole: 15.00" . START FINISH
BOREMOLE DIAMETER i QATE | TIME | DATE | TIME
ORILLING: 1986 1986
4 ORILLER —Boyles Brochers Drilling Co. 25" auger 9/5 | 1315 |9/5 | _1600
15865 W, Sth Avenue
Golden, CO (Tonv Robinson)
RIG Acker GEOPHYS. LOGGING: | _— - — =
BIT(S) Bull nose bit CASING:
6 2" stainless 9/6 1020 | 9/6 1025
ORILLING FLUID None
SURFACE CASING (3:;Dx 4' steel w/ locking FILTER PLACEMENT] _3/6 1025 | 9/6 1030
. Q/h 1045 | 9/ 1050
CEMEMTING: ,
5 WELL DESIGN: ceveLcPment: | _9/8 | 1500 | 9718 | 1000
BASIS: GEOLOGIC LOG _X. GEOPHYSICAL LOG — | OTHER:
CASING STRINGIS): C=CASING S:SCREEN Bentonite 9/6 | 1030 1 9/6 1035
1 0.0 3.9%" ¢l - 9/6 | 1015 | 9/6 1020
- 3.94' - 10,25' _SI -
10 - -
- _ WELL DEVELOPMENT
12 - - See Well Deveiopment Summarv Sheets.
casing: c¢i 2" I.D. Sch. 3 cvpe 316 stain-
less steel, threaded and flush
ioinred
- SCREEN: St 2. I.D. Sch. 3 type 3iA srain-
less steel, threaded and flush
_iainred, 0.010" wire wrap screen| COMMENTS:
0.25" welded bottom cap, N¢ water 2acountered during drilling.
CENTRALIZERS Tvpe 304 stainless steel
6 6.32"' - 7.5¢' Top of stainless steel casing: 2.56'
FILTER MATERIAL _32.42 silica sand _Caye from T co 13.75°
3.00' - 10.50'
ceMenT Porciand Tvpe T
18 0.00' - 2.00'
OTHER __3/8" banronjte pejlets
2.00' - 3.00'
10.30' - 13.75'
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS
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Well No.: 11286

WELL DEVELOPMENT SUMMARY SHEET

brown

DATE TIME METHOD VOLUME APPEARANCE COMMENTS
| Well Bore Volume = 0.39 gal.
09-08-86 | 1500 10 Well Bore Volumes = 3.9 qgals.
09-0 Sand in bottom of well
8-86 | 1500 Balled 0.5 gal. Medfum brown 0.5/3.9 qals. purged to date
e initlally clear, 500 m! sand
09-08-86 | 1600 Balled 1.5 gals. then medium brown | 2.0/3.9 gals. purged to date
09-10-86 | 0935 -| Alrlifted 1.5 gals, Clear Went dry after first airiltt
Medium brown, Large amounfl?f f'lf°$53§nd lnI
09-11-86 1055 Balled 0.75 gals. moderately turbld gg:qgg 2; g:fe?r' 2. .9 gals.
B8rown to |lght +4
09-13-86 | 1340 | Balled 1.2 gals. brown, modefately| L3r3® amount of sand on bottom
turbidg 3.9/3.9 qals. purged to date
09-16-86 | 1510 Balled 1.1 gals. Clear to |ight Still large amounts of sand in
brown well. 5/3.9 qals. purged to date |
09-17-86 | 0915 Balled | | Clear to light Stitl large amounts of sand In
alle :0 gals. brown bottom, 6/3.9 qals. purged to datel|
Very fine mist,
09-17-86 1830 Alrlitted — — Blew the sand out.
09-18-86 | 1000 | Balled Clear to light Sampled for VOA, Field Water

Quality, and HSL metals




ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND TOP OF ) DEPTH WATER WATER
WELL SURFACE CASING STICK OF SI DEPTH SURFACE
NUMBE DATE ELEVATION ELEVATION UP __  BASE BELOW TOC ELEVATION
1186 09/08/86 5712.19 5714.75 2.56 10.25 10.43 5706.32
09/09/86 9.85 5704.90
09/10/86 10.18 5704.57
09/11/86 9.77 5704.98
09/13/86 9.75 5705.00
09/17/86 . 10.54 5704.21
09/18/86 10.85 $703.90
09/24/86 6.17 5708.58
10/13/86 10.60 5704.15
11/26/86 9.43 $705.32
01/01/87 9.46 5705.29
03/02/87 8.02 5706.73
04/01/87 5.60 5709.15
05/07/87 4.88 5709.87
06/01/87 8.27 5706.48
07/08/87 8.50 5706.25
07/30/87 9.40 5705.35
08/04/87 9.70 5705.05
09/28/87 10.00 $704.75
11/03,87 10.00 5704.75
12/08/87 10.00 5704.75
01/06/88 9.80 5704.95
02724788 . 7.70 5707.05
03/14/88 7.90 5706.85

04/11/88 7.70 5707.05




INDEX OF DATA

Boring No.. 12-86

Completed as well? Yes

C in Fil
X Log of Borchole

X Well Construction Summaries

X Well Development Summaries

X Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

X Water Level Data

Saturated Thickness Hydrographs

SOLAR POND CLOSURE CHARACTERIZATION REPORT
‘ ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988
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PrOIOCt  focy flacs Plan LOG OF BORING NO. s

Date Dritled 3/5/86 Coordinates
Boring Method Hollow Stem Auger Ground Surface Elevation 5788

gnetration cw r Other
lev.] Depth esistance o&?nt
feet] (feet) Log Material Description (3”5'0""‘&’," o Tests

0 VALLEY FILL ALLUVIUNM L P07 0T
0.0-2.0'-Sanmple.

Recovered 1.2/2.0'=60%.
SAND: dark yellowish
brown (1l0YR 4/2) very
fine-grained sand and
clay: trace gray quartzite
pebbles; poorly sorted:
angular: unconsclidated:

moist. Y;7

2.0-4.0"-Sanple.
Recovered 2.0/2.0'=1008%.
CLAY: dark yellowish
brown (lO0YR S/4) and
moderate yellowish brown
(10YR 4/2) with some
quartzite and granite
pebbles and cobbles:;
poorly sorted: angqular:
unconsolidated: damp.

//:.0-6.0'-Samplg.
Recovered 2.0/2.0'=100%.
SAND: moderate yellowish

brown (l10YR S/4) fine-
grained sand and gray
quartzite pebbles: poorly
sorted; angular to
subrounded:
unconsolidated: damp.

Ll i 141

il

)

Lot b e ba g bt bara bbbl

O O N

MRS

W

1

|

6.0~8.0'-Sample.
Recovered 0.6/2.0'=30%.
CLAY: moderate yellowish
brown (10YR 5/4) clay and
sandy clay with several
granitic pebbles and
cobbles; poorly sorted:
angular: ’
unconsolidated: damp.

it 111

J
L 11

Lladaba bbbl

8.0-10.0'-Sample.
Recovered 2.0/2.0'=100%.
SAND: pale yellowish
brown (10YR 6/2) very
fine-grained sand and
clay: some granitic
pebbles: poorly sorted;
angular: unconsolidated:
danp.

i1l 1.1

|<

41 1.1

3

F

Remarks Logged by: J., Bergman Checked by:

Project No.

|06P06222 Hydro-Search, Inc. Page | of 2




Project:

Rocky Flats Plant

LOG OF BORING NO. 12

Date Drilled 5/6/86

Boring Method

Hollow Stem Auger

Coordinates

QGround Surtface Elevation 5788

1

lev.] Depth
f:evt] (teet)

Material Description

AR
(Blows/ Inch)
20 40

%ﬂ;ﬁt

20 40

QOther
Tests

1

Lol b o ba bt e gl

SN

AN

LI

10.0-11.0'-Sample.
Recovered 1.0/1.0'=1008%.
CLAY: pale vellowish
brown (10YR 6/2) clay with
trace granitic pebbles
poorly sorted; angular to
rounded:; unconsolidated:
damp.

ARAPAHOE FORMATION

11.0-12.0'-Sample.
Recovered 1.0/1.0'=100%.
CLAYSTONE: pale yellowish
brown (10YR 6/2) and light
brown (SYR S5/6):
consolidated; weathered:;
ary.

12.0~14.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: dark yellowish
brown (10YR 4/2) with sonme
moderate brown (SYR 4/4)
mottles; consolidated:

dry.

14.0-16.0'~-Sanmple.
Recovered 2.0/2.0'=100%.
CLAYSTONE: dark yellowish
brown (10YR 4/2) and
noderate yellowish brown;
consolidated; dry.

=—=17.

Ll babalaT ety

[
(=]

TOTAL DEPTH: 16.0°*

LI

L1 11

]

]

Prrd

ol L L L L L L L L Ll Ll bbbttt tririreett

1 1 11

Remarks

Logged by: J. Bergman

Checked by:

Project No.

106P06222

Hydro-Search, Inc.

Page 2 of 2



Colden, (O

LOCATION

~1
™
o

1061062

PROJECT

PERSONNEL ___J, Pergan

Rocky Flatg Plant

— 12

[ 20

WELL

1286

el

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS: ELEVATION: GROUND LEVEL —2777.88"
N 39343.3 E_24790.5 : TOP OF CASING 5780.56"
DRILLING SUMMARY: CONSTRUCTION TIME LOG: *
ToTaL ceprH Well: 11,30 Hole: 16,00' TASK START AL
=i
BORENOLE DIAMETER “ Hﬁ;i TIME Q%g TIME
ORILLING: ,
DRILLER __Bovlies Brothers Drilling Co. 75" auger 9/6 1315 | 9/6 1500
15865 W. 5th Avenue
Golden, CO (Tonv Robinson)
RIG _acker GEOPHYS. LOGGING: | _— = = -
BIT(S) Bull nose bit CASING:
2" stainlesg |.9/6 1655 19/6 1600
DRILLING FLUID None
SURFACE CASING O X &' steel w/ locking FILTER PLACEMENTY /6 1700 _19/6 1730 !
Etal . -
. 9/h 1735 | 9/6 (7.0
CEMENTING:
WELL DESIGN: CEvELCPMENT: | 3/8 | 1345 |9/9 | 1305 i
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG __ | OTHER:
CASING STRING(S): C: CASING S:SCREEN Bentonite 9/6_|_1730 | 9/6 1735
0.0' 2.4 Ci - Q /4 1650 | 9/9 1635
2.06' = _11.3" 8] -

WELL DEVELOPMENT

See Well Develogment Summarv Sheets.

] CENTRALIZERS _=m2 ¥ stainless steel

casiNg: c¢1_2" L.D. Sch. 5 tvpe 3i6 stain-

1 5 rhr £l

joiared,

SCREEN: Sl 2" 1.D. Sch. S tvpe 316 stain-

less steel, threaded and flush

jolnced, 0,01Q" wire wrap screen
0,25 welded botrgm can,

COMMENTS:

6.18' - 7.25°

FILTER MATERIAL 32-42 silica sand
2.40' - 11.50"

Cave from TD to 153.10"

CEMENT _Portland Tvpe [

0.00' - 2.00'

OTHER __3/8" hanronire meiiets
2.00' - 2.0

11.30"' - 11.30'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOQOLOGISTS
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Well No.: _12-36

WELL DEVELOPMENT SUMMARY SHEET

DATE TIME METHOD VOLUME APPEARANCE COMMENTS
. | Weil Bore Volume = .13 gai.

09-08-86 | 1345 10 Well Bore Volumes = 1.3 gais.

Light to medium | Alrlifted for | hour. Well
09-08-86 | 1345 Alrlltted —_— brown recovered 3' In 10 minutes

 { tIghti

09-09-86 | 1505 | Bailed 14 gals. | coopf Yo SUGRTIY | o oady for sampling

Clear to slightly
09-11-86 0900 Bailed —

turbid

Samp | ed




AQUIFER TEST DATA.

WELL 12-86

20

13

min.)

~

10
\

{ime

A.m.m.u moisq 1994)

|2AD7] AD10DM




ABUIFER TE3T DATA WELL 12-26

Tvse of Aquifer Test: Bail down - Recovery

Projett No.:

106P04222

How & Measured: 4.5 gqallon bucket Location:  Rocky Flats Plant
How W.L. s Measured: Olympic dei! Icunder  Personnel: J. Pearce, M. Bergman
Mpasuring Point fer W.L.'s:  Top of Casing
Zlevation of Measuring Point: 5790.49
Gepth of pusp/airline:
Start baiiing: - Tige: 1115.00
Stop hailing: Time: 1145.10
Quration of Aquifer Test: 49 ainutes
TINE WATER LEVEL ZATA COMMENTS
t o= 30,15 ain at b’ =90 Statiz Water Level: 4,08’
. L Water Oraw=
-zvel icwn
Zegin bailing
3.2 3 .96 5.38 Stop bailing
LT .3 .38 S.28
2 1.9 5.21 5.143
T0E 1.3 3.30 4,22
3.3 1.8 7,80 3.72
P 2.3 7.27 3.9
: .3 8.78 2.2
03 8.31 .3
b 5,50 1,32
1,3 z 3 1,38
L3 S L
3 2.2 1,87 IS
pERS 7.8 4,7 .0
RN 3.8 4,72 .54
.3 °.8 4,87 .3 791 Recovered at
L 10.3 4,63 ) §.67°
2. 1.8 3,59 gt
42,0 12.3 4,56 .43
4.0 13.3 3.5t A3
30 14,3 4,49 41
7.9 16.8 8,47 33
3.0 13.3 LPRT ) .}




WELL
NUMBER

1286

DATE

09/08/86
09/09/86
09/25/86
09/26/86
10/13/86
11/26/86
01/01/87
02/01/87
04/01/87
05/06/87
06/01/87
07/08/87
08/04/87
09/28/87
11/03/87
02/04/88
03/14/88
04/11/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE
ELEVATION

5777.88

TOP OF
CASING STICK
ELEVATION UP

DEPTH
OF SI
BASE

WATER
DEPTH

BELOW

6.00
5.75
6.17
6.60
4.36
5.60
3.62
2.68
3.35
2.68
2.55
5.00
5.30
4.80
3.90
-1.00
-1.00
2.70

T0C

WATER
SURFACE
ELEVATION

5774.56
5774.81
5774.39
5773.96
5776.20
5774.96
S777.14
5777.88
s777.21
5777.88
5778.01
5775.56
S775.26
5775.76
5776.46
ORY

ORY

5777.86
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Pr.o]oct: Rocky Flats Plant LOG OF BOR'NG NO. 1386

Date Dritled 8/20/86 Coordinates N 38867.0 E 22951.0
Boring Method . Hollow Stem suger Ground Burtace Elevation 583722

.
Depth P ) =tl:82 éXﬁgﬁ: Other

lev. Tests
50" (teet)[Typel Log Material Description ‘3”5"3"“4‘6“ 20 40

o 1/ AT VALLEY PILL ALLOVIUN | N A R N R

° 0.0-2.5'-Sample.
-~ Recoversd 0.0/2.5°'=08%.
2).0Y)] COBBLES: micaceous
PO granite cobbles and
pebbles; poorly sorted;

{m=)y

] ¢

.3=5.0"-Sample.

Recovered 0.0/2.5'=0%.
CLAY: dark yellowish
brown (10YR 4/2); trace of
sand and gravel:; poorly

sorted: unconsolidated:;
damp !!

$.0-8.0'-Sampla.

Recovered 2.0/3.0=67%.
CLAY: dark yellowvish
brown (10YR 4/2) and dusky
brown (5YR 2/2) silty,
sandy clay; gray quartzite
cobbles from 6.7-7.0';

}

c bbb e bbb b bl

8.0-9.0"-Sanmple.

Recovered 0.5/1.0°'50%.
GRAVEL: wmoderates
yellowish brown (10YR 5/4)
and medium light gray (N6)
sandy gravel; some silty
clay; poorly sorted:
unconsolidated; damp.

\pms

b 10

ARAPAHOE FORMATION

9.0-13.0'-Sample.
Recovered 3.5/4.0'=75%,

9.0-10.1'. CLAYSTONE:
light olive gray (SY 6/1):
consolidated; dry.

10.1-10.7'. CLAYSTONE:
grayish orange (10YR 7/4)
sandy claystone:
consolidated; dry.
10.7-13.0'. CLAYSTONE:
light gray (N 7) silty
Claystone; consolidated:

Ly b bt d

b 15

13.0-15.5'-Sample.
Recovered 2.5/2.5'=1008%.
CLAYSTONE: moderate
yallowish brown (10YR S/4)
silty claystone with
traces of limonite concre-
tions; blocky taxture:
onsolidated; dry.

T U U N U T U N U U VO U U W U W WO U W W U O I O O W O O O O

Ll Ll

~n
o

TOTAL DEPTH: 1S5.5°'

Remarks Logged by: L. Pivonka Checked by}

Project No.

0606222 Hydro-Search, Inc. Page 1 of |




(olden, €0
Pivonka

LOCATION

106106222

PROJECT

PERSONNEL

Rocky Flats Plant

20

WELL 13-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N _38867.0 E 22951.0

5837.22"'
5839.94'

ELEVATION: GROUND LEVEL
TOP OF CASING

lllijil‘l.l.l hl-."

HHHHRKHKHRHHHHHHK

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

ARKN

AU

[HN N
NN

4!

{ SCREEN: sI 2" 1.D. Sch. 5 tvpe 316 scain-

TOTAL DEPTH Well: 9.50' Hole: IS.SO' TASK MI M
BOREHOLE DIAMETER 7z DATE | TIME | RATE | IIME
CRILLING: 1986 1986
ORILLER __Bovles Brothers Orilling Co. | _ZX' auger  |8/20 | 1230 | _8/20 | 1340
15865 W, Sch Avemue
— Golden, CO (Jim Homn)
RIG Mobile B-57 GEOPMYS. LOGGING: | __— — — —
BiT(S) —Bull nose bit CASING:
_2" stainless [_8/20 | 1607_|_8/20 | 1609
DRILLING FLUID None
SURFACE CASING Sgox 5' steel w/ locking FILTER PLACEMENT] _8/20 |_1609 8/20 | 1623
[
= . 8/20 1 1630 83/20 | 164l
CEMEMTING: ,
WELL DESIGN: CEVELCPMENT: | 9/3 [_1035 1 9/3 | 1035
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG . | OTHER:
CASING STRING(S): C:CASING S=SCREEN Bentonite 8/20 | 1623 | 8/20|_ 1625
0.00' 3.09' CI - 8/20 |_1605 8/2Q 1| _1607
3,09% $.50' "_sI -

WELL DEVELOPMENT

casing: ¢1_2" I.D. Sch. 5 type 316 stain-

See Well Development Summary Sheets.

-Less steel threaded and flush

e

less steel, threaded and flush

joinred, 0,010" wire wrap screen COMMENTS:
0.25' welded bottam cap. Water encountered ar 5.C' during drilling.
“| centravizers _Type 304 stainless sceel
5.79' - 6.96' Top of stajnless steel casing: 2.72"

FILTER MATERIAL 1640 silica sand

Cave from TD to 14.30'

2.50' - 10.50'

cement Bortland Tvpe [
0.00' - 2.00'

oTHER _3/8" benconite peliets
2.00' - 2.50'
10.50" - 14.50"

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




ROCKY FLATS SOLAR PONDS

‘ ’ - WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP__  BASE BELOW TOC ELEVATION
1386 08/27/86 5837.22 5839.94 2.7 9.50 -1.00 DRY
09/03/86 -1.00 DRY
10/13/86 -1.00 DRY
11/26/86 11.15 5828.79
01/01/87 9.7 5830.23
03/,02/87 9.00 5830.94
04/01/87 9.67 5830.27
05/06/87 9.67 5830.27
06/01/87 9.04 5830.90
07/08/87 9.60 5830.34
08/04/87 9.10 5830.84
09/01/87 10.00 5829.94
09/28/87 9.40 5830.54
11/03/87 8.80 5831.14
12/08/87 9.70 5830.24
01/07/88 7.80 5832.14
02/04/88 7.70 5832.24
03/14/88 7.20 5832.74
04/11/88 8.40 5831.54




SATURATED THICKNESS (ft.)

SATURATED THICKNESS IN WELL # 13-86 (SP)

100.

80

8C -

70

8C

5C

40 -

30

G I | HITILlwI&nUfmlmrmlﬂlhlmhwﬁr

Jan-86 Apr-86 Jul-86 Oct-86 Jan-87 Apr-87 Jul-87 Oct-87 Jan-88 Apr-88

DATE
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Project:

Rocky Flats Plant

LOG OF BORING NO.

14-86

Date Drilled
Boring Method

8/19/86; 8/28/86
Hollow Stem Auger/NC Core

Coordinates
Qround Surtace Elevation 35846

.1 Depth
Ciaet] Cfost)

Material Description

enqtcation
esistance
(Blows/ Inch)
20 40

ex&ffn

20 40

QOther
Tests

0

2.

el bbb bt b e b ba Y b balaly

~4

lllllllll‘T

\

=

VALLEY PILL ALLUVIUM

- 0=0.9'-Sample.

Recovered 0.9/0.9'=1008%.
CLAY: dark gray (N 13)
clay:; some granitic
gravel:; blocky texture;
poorly sorted:
unconsolidated; dry.

0.9-4.7*'~Sanple.

Recovered 3.6/3.8'=95%.
CLAY: dark yellowish
brown (10YR 4/2) and dusky
yellowish brown (10YR 2/2)
sandy, gravelly clay wvith
some rounded gray
quartzita cocbbles; few
iron stains; poorly
sorted; unconsolidated;
dry.

4.7-8.0'~Sanple.
Recovered 3.3/3.3'=100%.
CLAY: grayish brown (SYR
3/2) silty clay: granitic
gravel and cobbles from
7.7-8.0'; trace of iron
staining mottled through
entire interval:; dry.

8.0-10.5'~-Sanmple.
Recovered 2.5/2.5'=1008.
CLAY: dark yellowish
brown (10YR 4/2) silty
clay; some granitic
pebbles and cobbles: trace
iron staining; damp.

T i

1 111

LR

LA L L bt bbbttt

Remarks

Logged by: L. Pivonka & T. Guiliver

N;?

Project No.

106P06222

Hydro-Search,

Inc.

"Page 1 of 8




Project: Rocky Flats Plant LOG OF BORING NO. -

~ Date Drilled 8/19/86; 8/28/86 Coordinates
Boring Method Hollow Stem Auger/NC Core Qround Surface Elevation 5846

engtration c’X 4 Other
lev.] Depth y esistance M nt Toats
ant] (teet)[Typel Log Material Description (Bbi'o"'“fé" . {40

IR B

<)

10.5-11.0°-Sample. ' v
Recovered 0.5/0.5'=1008%. A
CLAY: Same as above:;
d. o

ARAPABROE FORMATION

11.0-13.0'~Sample.
Recovered 2.0/2.0'=1008.
CLAYSTONE: wmoderate
yellowvish brown (10YR S5/4)
with light gray (N 7)
mottling; scme iron
staining and ironstone
concretions; veathered:;

e [ 2.

L ittt 111

13.0-18.0'-Sample.
Recovered 5.0/5.0°'s100%.
CLAYSTONE: Same as above:
dry.

1 I |

|
llJlJllllailllllllll'i"lllllllll

NN

=17.5

18.0-23.0'~-Sample.
Recovered 2.31/5.0'=468%.
CLAYSTONE: Same as above;
dry.

Ll 1141111

L bl d

1 1 11 i1 1 11

n
(=]

Remarks Logged by: L. Pivorka & T. Gulliver Ohecked by:

Project No. Hydro-Search, Inc.




Project: " Rocky Flacs Plant LOG OF BORING NO. .

Date Drilled 8/19/86; 8/28/86 Coordinates
Boring Method Hollow Scem Auger/NC Core Ground Surface Elevation 5846
n ¢
lev.] Depth Materlal Description L) }ﬂ}.‘g. c’!&;.,, $:=t.:
Fuou (feet)ITyp (Bb;ouln‘c&o 20 40
LR
Y i LR L I N
— -
— -—
_: -
- -—
- -
2.5 1 j
= 23.0-23.3'-Sample. -
- Recovered 0.3/0.3'=100%.
CLAYSTONE: Same as above: -
= dry. -
-] 23.3-25.5'-Sanmple. -
1 Recovered 2.2/2.2'=100%. -
—— CLAYSTONE: medium dark
- gray (N 4) claystone; -1
blocky texture; no -
— mottling; unweathered:
. dry. -
25 — 25.5-28.0'-Sampla. N
. Recovered 2.0/2.5'=80%. =
CLAYSTONE: Same as above; -
— dry.
-y
o 28.0-30.5'-Sanple. n
i Recovered 2.1/2.5'=843. -
CLAYSTONE: Same as above:
. - -
_ -
4 -
e 27. 5+ =
- -
] -
— o
- —
—
—
= =3 -
0 S I O
Remarks Logged by: L. Pivonka & T. Gulliver Checked by: S
Project No.
106P06222 Hydro-Search,




Project: Rocky Flats Plant LOG OF BORING NO. .-

\ Date Drilled  8/19/86; 8/28/86 Coordinates y 38866.4 E 22737.6
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5844.71

lev.

AN é’c’»&fﬂt Other
feet)

Material Description (Blowa/ Inch) Tests
20 40 20 40

EELR L LI
31.6-32.6'-Sample.

Recovered 1.0/1.0'=100%.
RQD 0.9/1.0'w90%.
CLAYSTONE: dark gray (N
3) massive; damp.

' 32.6-37.0'~Sampla.
Recovered 4.4/4.4'=1008%.
RQD 4.4/4.4'=1008.

Lalal]

42.6-33}2'. SILTSTONE:
mediun gray (N 5) massive
vell sorted: damp.

g

—132. T
33.2-34.5'. CLAYSTONE:
medium dark gray (N 4):
damp.

4.5-35.3', SILTSTONE:
medium gray (N %5); clayey:;
grading downward into
silty claystone; damp.

35.3-37.0'. CLAYSTONE:
dark gray (N 3); silty;.
damp.

37.0-42.3'-Sample.
Recovered 4.1/5.3=77%.
RQD 3.4/4.1'=83%.

@ -

37.0-37.6'. CLAYSTONE:
dark gray (N 3); damp.

g Ly labta b e bl s bl

' B |

= 37.

38.9-39.7'. CLAYSTONE:
dark gray (N 3); Qanp.

R . 1111l

[ o e

IE11111111111114111111111111111111111L11

£
fes}

Remarks Logged by: L. Pivorka & T. Gulliver Checked by: S{ad

‘ | Project No. Hydro-Search, Inc.

7
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Project: Rocky Flats Plant LOG OF BORING NO.

Date Drilled - 8/19/86; 8/28/86 Coordinates N 28866.4 E 22737.°
Boring Method Hollow Stem Auger/NC Core Ground Surface Elevation 5£44.71

Material Description '.'}15:},‘82 &MF“
ate ' e

_(a%u n‘g) 20 40
| R 1SRRI

41.6-42.31'. CLAYSTONE:
black (N 1); carbonaceous:
damp.

42.3-46.5'~Sample.
Recovered 4.2/4.2'=100%.
RQD 3.4/4.2'=918.

B A T T

1
&
o
U
1

42.3-44.2'. SANDSTONE:
light gray (N 7); very
fine-grained; moderately
sorted; rounded:; massive:
danmp.

44.2-44.4'. CLAYSTONE:
greenish gray (56 6/1):
damp.

T

44.4-46.5'. SANDSTONE:
light gray (N 7): very
fine-grained; moderately
sorted; rounded; massive:;
damp.

46.5-51.5'~Sample.
Recovered 5.0/5.0'=100%
RQD 3.6/5.0'=72%..

46.5-50.6'. SANDSTONE:
light gray (N 7); very
fine-grained; silty;
carbonaceous giltstone -
.lanminae; coal coated
joints with 40-50 degree
dip from 47.5-48.0';
moderately sorted; damp.

L.Tl_lllll'JllTi

13y Lo lald

50 7] 1 L1
Remarks Logged by: L. Pivonka & T. Qulliver

-
-

-EILIJLJlJlJllJl'LlJlJLlllllllllLJllllllJL

Project Mo.

106206222 Hydro-Search, Inc.




Project: Rocky Flats Plant |LOG OF BORING NO.

Date Drilled - 8/19/86; 8:28/86 Coordinates N 38866.4 E 22737.6
Boring Method Hollow Stem Auger/NC Core Ground Burtace Elevation 5844.71

on,tintlon a [4
uv.] Oepth Material D iotio %COI ance (-] ,nt
feet) aterial Description (Blows/ Inch)

¢ ypey Log 20 40 ] 20 40
% , RELBLUELEE UL
$50.6-51.5'. SANDSTONE:
light gray (N 7): very
fine-grained: silty:
abundant coal partings:
noderately sorted; damp.

51.5-52.8'-Sample.
Recovered 1.3/1.3'=1008.
RQD 1.3/1.3°'=100%.

51.5-52.2'. SANDSTONE:
light gray (N 7); very
fine-grained:; silty: some
coal partings; moderately
sorted; damp.

' T

w
I

§2.2~52.4'. SANDSTONE:
light gray (N 7); fine-
grained: abundant
carbonaceous detritus:
moderatsly sorted; damp.

o i Y

$2.4-52.8'. SANDSTONE:
light gray (N 7); fine-
grained; laminated:;
noderately sorted;
subrounded; damp.

52.8-56.3'~Sanple.
Recovered 2.9/4.5'=62%,
RQD 1.8/2.9'=62%.

$2.8-53.3'. SILTSTONE:
dark gray (N 131); clayey:;
venly laminated:; damp.

53.3-54.0'. CLAYSTONE:
grayish black (N 2): 0.10'
thick sandstone beds from
$3.7-54.0'; damp.

$4.0-55.0'. Lost core.

I

bt laba e bababaly

$5.0-56.3'. CLAYSTONE:
grayish black (N 2):
silty:; laminated; 1S
degree dip; damp.

56.3-60.9'~-Sample.
Recovered 2.8/4.5'=628.
RQD 1.8/4.5'=408%8.

$6.3-57.8"'. CLAYSTONE:
dark gray (N 3); silty:
laminated; damp.

Lttt bttt bttt bt el

57.8-59.5'. lost core.

i

Remarks Logged by: L. Pivonka & T. Gulliver
Project No.

106P06222 Hydro-Search,




Project:

Rocky Flats Plant

LOG OF BORING NO. s
Date Drilled 8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.6
Boring Method tollow Stem Auger/NC Core Ground 8Surtface Elevation 544,71
’ (] ation mf' Other
nt
lev.] Depth Material Description &&:ﬁ:&; o Tests
feet] (teet)[Type Log 20 401 20 40
— LR L L AL
60 5 59.5-60.9'. SILTSTONE: .
. dark gray (N 3); clayey:; -
- = laninated; 10 degree dip: -
- damp. -
- o<l 60.9-65.9'-Sample. -
- - Recovered 5.0/5.0'=100%.
] < RQD 1.0/5.0'=20%. -
- ] 60.9-61.2'. SILTSTONE: =
4 dark gray (N 3); clayey: -
- Y laminated; 10 degree dip; -
- danp.
-
= 62.7™ 63.2-64.5'. Llost core. -
B e 64.5-65.9'. SILTSTONE: -1
- ¥ o grayish black (N 2) to —
e light gray (N 7): clayey: _J
1 ¥} very fine-grained:
- ==] laminated: damp.
41 E= ]
=1 65.9-70.9'-Sample. -
“ = Recovered 5.0/5.0'=100%. _—
— Zi4 RQD 3.6/5.0'=72%,
J SILTSTONE: grayish black -
- (N 2) to light gray (N 7); -
- A clayey: very fine-grained;
‘L—-GS — = laninated; damp. -
A e
—— r;:—
_ > -
- SE 7]
=i -
- — o -
—
_ 1
- 5 -
e 67 . 5o >
1| [EE .
o .
1|1 .
- %; =
= -
m—— ‘__. pu
wmmd L . 4
30 ™ e j I O O I A e
Remarks Logged by: L. Pivonka & T. Gulliver Checked by:
A
Project No. -
100} gpoeaz2 Hydro-Search, Inc.
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ALY




Project: Rocky Flats Planc

LOG OF BORING NO. -

Date Orilled "8/19/86; 8/28/86 Coordinates N 38866.4 E 22737.6
Boring Method tobllow Stem Auger/NC Core Ground Surtace Elevation 5844.71
® ation 4 Other
Material Description Eﬁi‘,’::,; &mfm Tests
40 20 40

20
BB LU

70.9-74.5'-Sanmple.
Recovered 3.6/3.6'=100%.
RQD 2.6/3.6'=72%.

70.9-71.6'. SILTSTONE:
Same as above: damp.

71.6-74.0'. CLAYSTONE:
grayish black (N 2):
silty; laminated; damp.

74.0-74.5'. Lost core.

TOTAL DEPTH: 74.8°¢

Lol b ba S e ba b ta e ot e by
llllllllJJllJllllllJllll]llllllllllllJl

3
|

Ll L L Ll Ll Ll
Remarks Logged by: L. Pivonka & T. Gulliver )

Hydro-Search, Inc.

Project MNo.
106P06222




WELL __'-86

WELL CONSTRUCTION SUMMARY

LOCATION or COORDS:
N 138866.4"

L 22737.8

S844,71"
3R46.23"

ELEVATION: GROUND LEVEL
TOP OF CASING

MMM NN I NN NN
All.l.l.l.l.l.l'l".l.lll A‘I.A.A'A.A'A.A.l.A'A'A‘

0yl
RIS

[]
A

]
I'I‘A'

THHENHI]
(KN NN

ORILLING SUMMARY:

CONSTRUCTION TIME LOG:

]
l“‘l'

Y
'

LOCATION Golden, €O
. PERSONNEL ___L. Pivonka/T. Qullijver

106P06222
Rocky Flats Plant

PROJECTY

CENTRALIZERS _Type 304 stainless steel

ToTAL DEPTH Mell: 55.36' Hole: 76.00" aSK SIART FINISH
BOREMOLE DramgTeR 0.00' - 30.50': 74" - RAIE | TIME | DATE | LIME
30.50" - 74.00': & 3/4" ORILLING: 1986 1986
ORILLER __Bovles Brothers Drilling Co. X" auger 8/19 | 1300 | 8/19 | 1610

15865 W. Sch Averue, Colden, CO NC core 8/29 | 0838 [ 8/29 | 1343

(Jim Porn Paul ‘vhebe) Reaming 9/3 0900 | 9/3 | ®®I7
RIG 21730 > | ceopuys.oeang: | _— | _— |_— —
BIT(S) 0. m - 30. 50' Blade bit; 30.00' - | casing: :

. " " 5" steel 8/19 | 1625 | 8/20 |_1008
DRILLING FLUID 0.0) - 30.50’: None 2" stainless 9/3 1100 9/3 1105
20.50' - 74,00": air/wacer mist
SURFACE casms%,;MeMﬂMg FILTER PLACEMENTI _9/3 |_1105 | 9/3 | 1200

ME} : 9/3 1200 | ¢/3 1230
WELL DESIGN: E;EZT:GW: 9/5 | 1130 | 9/17 | 1100
BASIS: GEOLOGIC LOG X GEQPHYSICAL LOG . | OTHER:
CASING STRING(S:: C:CASING S*SCREEN Bentonice 9/3 | 1200 | 9/3 | 1202
0.00' 30.50' C! - _9/3 | 0925 | 9/3 11020
0.00- 39.42' - Packer testing| 9/2 | 1100 | 9/2 | 1700
._39.42% 35.36' _SI - msceeqnng 5" 18720 | 1008 |_8/20 |_1030
- - WELL DEVELOPMENT
- - See Well Develomment Summary Sheet.
1 casivg: c1 3" L.D. steel surface casing.
c2 2" L.D. Sch, 5, tvpe 316 stain
-less steel, threaded and flusi
oinrad,
SCREEN: st .2  1.D, Sch, S type 316 staio
- less steel, threaded and flush
~loinced, 0,010" wire wrap screen, COMMENTS:
0.25' welded botram cgp. . | Mo water encountered during drilling.

46,79' - 48,02'

£ casing: '

FILTER MATERIAL _32-42 silica sand: 38.15' -
55.36"'; 16~20 silica sand: 55.36' - 56.85'

Lave from TD to 69.00'.

ceMENT _Portland Type I

0.00' - 35.40'

OTHER _3/8" bentonite pellets

35.40' - 38.15'

56.85' - 69.00"

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




WWESTEN

SHEET____ of
CLIENT/SUBJECT W.0. NO

TASK DESCRIPTION TASK NO.
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY_ S A~ DEPT pATE =/ SI/ & X

METHOD REV. BY >+~ DEPT DATE#‘% DEPT DATE

COFLL 14=FL

/‘/yJ/au/té @ond‘ucf/wf’(/ (CM/JQC).'- /:9)(/0'7

Flowo rate

Cigpm) = 0‘277j/"”'

—Creenex /://‘eryd/ \//L‘ o low (:/-)L) = 3“7'4‘2- 5»5.,.3&/

39. 42
#3.3 -
4d,2 -
404 -

5.8 -
;313 -

/’/eféad' of //na/755 .

AFW 10-05-003/A-5/8%

= 42,3 G/aysfone

4¢, 2. sandstone

oo 9 Qlays‘fdne
£9.9 sandstone
£33 S/H‘sronc
58,2 C{aysfone

(é‘l//o— 5,0 lost cove)

? ! /’ /
e liqual - :,//awc/own /%4

(L rizcoll | /986 - g7 25i.)

-
~




SHEET ___ of
CLIENT/SUBJECT W.0. NO
TASK DESCRIPTION TASK NO
PREPARED 8Y DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHOD REV. BY DEPT DATE OEPT o DATE

WELL /9-56

T (ard/éc) = R4 Q - (264)(0.277) - ( saxi0™?
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T T
Time T Prime
(min.) (min.)
28.60 0.60
29.00 1.00
29.50 1.50
30.00 2.00
30.50 2.50
31.00 3.00
31.50 3.50
32.00 4.00
32.50 4.50
33.00 5.00
34.00 6.00
35.00 7.00
36.00 8.00
37.00 9.00
38.00 10.00
39.00 11.00
40.00 12.00
41.00 13.00
42.00 14.00
43.00 15.00
45.00 17.00
47.00 19.00
49.00 21.00
51.00 23.00
53.00 25.00
57.00 29.00
59.00 31.00
61.00 33.00
63.00 35.00
68.00 40.00
73.00 45.00
78.00 50.00
83.00 55.00
88.00 60.00
93.00 65.00
98.00 70.00
103.00 75.00
113.00 85.00
123.00 95.00
133.00 105.00
143.00 115.00
125.00

153.00

WELL 14-86

Water s!
Level Rsd Drwdn
(f£t.) (ft.)
54.79 39.99
54.59 39.79
54.40 39.60
54.22 39.42
54.03 39.23
53.84 39.04
53.67 38.87
53.51 38.71
53.37 38.57
53.23 38.43
52.86 38.06
52.58 37.78
52.32 37.52
52.00 37.20
51.74 36.94
51.71 36.91
51.27 36.47
51.02 36.22
50.80 36.00
50.58 35.78
50.16 35.36
49.74 34.94
49.44 34.64
49.16 34.36
48.91 34.11
48.48 33.68
48.29 33.49
48.11 33.31
47.93 33.13
47.52 32.72
47.13 32.33
46.75 31.95
46.40 31.60
46.05 31.25
45.75 30.95
45.44 30.64
45.11 30.31
44.57 29.77
44.05 29.25
43.51 28.71
43.03 28.23
42.53 27.73

log(T/T')

l1.68
1.46
1.29
1.18
1.09
1.01

0.95-

0.90
0.86
0.82
0.75
0.70
0.65
0.61
0.58
0.55
0.52
0.50
0.48
0.46
0.42
0.39
0.37
0.35
0.33
0.29
0.28
0.27
0.26
0.23
0.21
0.19
0.18
0.17
0.16
0.15
0.14
0.12
0.11
0.10
0.09
0.09
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T
Time
(min.)

163.00
173.00
183.00
194.00
203.00
213.00
228.00
243.00
258.00
290.00
303.00
318.00
333.00
348.00
363.00
378.00
408.00
438.00
468.00
1248.00
1318.00
1368.00
1428.00
1488.00
1548.00
1603.00
1668.00
1728.00
4133.00
4803.00

T!
T Prime
(min.)

135.00
145.00
155.00
166.00
175.00
185.00
200.00
215.00
230.00
262.00
275.00
290.00
305.00
320.00
335.00
350.00
380.00
410.00
440.00
1220.00
1290.00
1340.00
1400.00'
1460.00
1520.00
1575.00
1640.00
1700.00
4105.00
4775.00

WELL 14-86

Water
Level
(ft.)

41.88
41.60
41.12
40.63
40.28
39.79
39.06
38.43
37.82
36.53
36.06
35.55
35.07
34.67
34.19
33.79
33.01
32.28
31.63
23.86
23.49
23.22
23.00
22.70
22.48
22.24
22.03
21.78
17.28
16.68

sl
Rsd Drwdn
(ft.)

27.08
26.80
26.32
25.83
25.48
24.99
24.26
23.63
23.02
21.73
21.26
20.75
20.27
19.87
19.39
18.99
18.21
17.48
l6.83
9.06
8.69
8.42
8.20
7.90
7.68
7.44
7.23
6.98
2.48
1.88

log(T/T')

0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.0S5
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
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PACKER TEST ANALYSIS

A . _ WELL NO. 14-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/2/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 32.46 - 43.64
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 10.86
Q L
K = ecaceccccaa= LN (=-=~)

2(PI) (L) (H) R

1ST P1/3 TEST

P2/3 TEST

Q = INJECTION RATE = .00045692 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 10.86 + 1.90 + 2.30 * 2.31 = 18.07
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000154 FT/MIN
K = .00000078 CM/SEC

Q = INJECTION RATE = .00429001 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BEIOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
' = 10.86 + 1.90 + 11.00 * 2.31 = 38.17
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000683 FT/MIN
K= .00000347 CM/SEC

2ND P1l/3 TEST

Q = INJECTION RATE = .00052039 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 2.40 * 2.31 = 18.30
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000173 FT/MIN

K = .00000088 CM/SEC




; - PACKER TEST ANALYSIS
’ _ WELL NO. 14-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/2/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.):  43.26 - 54.44
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.):  10.86
Q L
K= sccococooa—- LN(==)
2 (PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00122100 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 2.20 * 2,31 = 17.84
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000416 FT/MIN
K= ,00000211 CM/SEC

P2/3 TEST
Q = INJECTION RATE = ,00797079 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE

‘ . HEAD = DEPTH TO WATER + GAGE HEIGHT

|

|

\

|

+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 +° 9.00 * 2,31 = 33.55
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00001444 FT/MIN
K= .00000734 CM/SEC

2ND P1/3 TEST
Q = INJECTION RATE = ,00037995 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 2.30 * 2.31 = 18.07
- R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000128 FT/MIN

K= .00000065 CM/SEC




PACKER TEST ANALYSIS
. . WELL NO. 14-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/2/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 53.91 - 65.09
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 10.86

2 (PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00013539 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 1.70 * 2.31 = 16.69
R = BOREHOLE RADIUS = .16 FEET '

K = HYDRAULIC CONDUCTIVITY = .00000049 FT/MIN
K= .00000025 CM/SEC

P2/3 TEST
Q = INJECTION RATE = .00457975 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 20.00 * 2,31 = 58.96
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000472 FT/MIN
K = .00000240 CM/SEC

2ND P1/3 TEST
Q. = INJECTION RATE = .00013962 (FEET3/MIN)
- L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 10.86 + 1.90 + 2.40 * 2.31 =  18.30
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000046 FT/MIN
K = .00000024 CM/SEC




ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK  OF sI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP __  B8ASE BELOM TQC ELEVATION
1486 09/05/86 5844.71 5846.71 2.00 55.36  20.90 5825.81
09/08/86 18.79 5827.92
09/09/86 25.22 5821.49
09/11/86 31.12 5815.59
09/12/86 36.23 5812.48
09/13/86 32.84 5813.87
09/17/86 25.68 5821.03
10/13/86 12.91 5833.80
11/26/86 10.64 5836.07
01/01/87 9.67 5837.04
03/02/87 9.67 5837.04
04/01/87 9.85 5836.86
05/06/87 10.77 5835.94
06/01/87 10.39 5836.32
07,08/87 10.90 5835.81
08/05/87 10.90 5835.81
09/28/87 10.50 5836.21
11/03/87 10.20 5836.51
12/08/87 9.70 5837.01
01/07/88 9.30 5837.461
02/04/88 ?.90 5836.81
03/14/88 : 9.60 ) 5837.11

06/11/88 ‘ 10.10 5836.61




SATURATED THICKNESS (ft.)

SATURATED THICKNESS IN WELL # 14-86 (SP)
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INDEX OF DATA

Boring No.: 15-86

Completed as well? Yes

Data in Fil
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X

SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO

Saturated Thickness Hydrographs
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Project: Rocky Flacs Plant LOG OF BORING NO.

Date Drilled 8/i8/86 Coordinates N 38862.9 E 22711.3
Boring Method . Hollow Stem Auger Ground Surface Elevation 5845.61

lev.] Depth oatitanes &M;:'n
ev. ap
80:, (teet)Typ Material Description (B%'“"fp 2o 4o

Y San VALLEY FILL ALLUVIUM LI e

0-0.4'-Sample. Recovered
0.4/0.4'=100%., Mediun
CLAY: dark gray (N 4) top
soil; trace granitic
pebbles: poorly sorted; §:7
uncongsolidated; dry.

0.4-5.0'~Samplae.
Recovered 4.0/4.6'=87%,
GRAVEL: dark yellowish
brown (10YR 4/2) to dusky
yellowish brown (10YR 2/2)
granitic and micaceous
pebbles and cobbles with
some clayey silt; poorly
sorted; trace of iron
staing; unconsolidated;
dry.

5.0-6.0'~Sample.
Recovered 1.0/1.0'=100%.
GRAVEL: moderate
yellowish brown (SYR 3/4)
and pale yellowish brown
(10YR 6/2) granititc
pebbles and cobbles in a
sand and silt matrix:
poorly sorted:
unconsolidated; dry.

-
q
-
-—
-
—
=
=
-
-y
-
ey
—
-
-
L
. —
-
—
—
-

6.0-8.0'-Sample.
Recovered 1.0/2.0'=50%.
CLAY: dark yellowish
brown (1l0YR 4/2) silty
clay; trace granitic
pebbles; grades to black
clay at 7.7';
unconsolidated:; moist.

8.0-10.5'-Samplae.
Recovered 2.1/2.5'=84%.
GRAVEL: dark yellowish
brown (10YR 4/2) granitic
Pebbles in silty clay
matrix; poorly sorted;
unconsolidated: wet.

10.5-13.0'-sample.
Recoverad 1.4/2.5'=100%.

10.5~12.5'. GRAVEL: dark
yellowish brown (10YR 4/2)
granitic pebbles in silty
Clay matrix: poerly
sorted: unconsolidated:
wet.

| I 0 N U O A Y Y Y T Y B O |

ARAPAHOE FORMATION

Logged by: L. Pivornka




Project: Rocky Flats Planc

LOG OF BORING/NO. s

Date Drilled 8/18/86

Boring Method

Hollow Stem Auger

Coordinates N 38862.9 E

22711.3

Ground Surface Elevation 5845.61

5lev. Depth

eot)] (feet){Typ

Log

Material Description

eiletanes c’!ﬂﬁat

(Blows/ Inch)

20 40 20 40

Othet
Tests

20

=135

lllilLlel|llLllJ'LllllllllJllJJJLlllLl

p
o
i

12.5-13.0'. CLAYSTONE: .
dark yellowish brown (10YR
4/2); trace iron staining;
weathered; moist.

13.0-15.5'-Sample.
Recovered 2.5/2.5'=1008%.
CLAYSTONE: 1light olive
gray (5Y 6/1) and dusky
yellowish brown (10YR
2/2); weathered; dry.

15.5~-18.0'-Sanmple.
Recovered 2.5/2.5'=100%.
CLAYSTONE: 1light olive
gray (SY 6/1): trace iron
staining; weathered; dry.

TOTAL DEPTH: 148.0°

edm—— . —

rerr gl

WENE B

: L. Pivonka
Logged by L

)

‘ Remarks
' Project No.

106P06222

Hydro-Search, Inc.

LI

1 1

Checked by:

W w——
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Golden, Co

LOCATION

106P06222

PROJECY

Pi

PERSONNEL

Rocky Flats Plant

- 20

L 25

= 35

L. 40

45

"4 LOCATION or COORDS:

WELL 36

WELL CONSTRUCTION SUMMARY

N 38862.9 E 22711.3

ELEVATION: GROUND LEVEL 3845.61"
TOP OF CASING 5847.93"

' DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

TOTAL DEPTH _Well: 14.69' Hole: 18,00 asK START FINISH
L ——
BOREMOLE DIAMETER 4 TIME Qﬁié TIME
DRILLING: %&E
ORILLER __Boyles Brothers Drilling Co. | ZX' auger | 8/18 | 1405 |{_8/181_1705
15865 W. Sth Averue
Golden, CO (Jim Homn)
RiG __Mobile B=57 GEOPHYS. LOGGING: | __— - - —
BIT(S) Bull nose bit CASING:
2" stainless | 8/18 | 1705 8/18%1 1707
DRILLING FLUID None
SURFACE CASING E" 5' st w/ locki FILTER PLACEMENTY 8/18 | {707 8/181 1720
m CEMEMNTING: 818 | 1725 1_.8/187_1730
WELL DESIGN: ceveLopment: | 8/27 | 1205 | 9/9 | 1000
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG __ | OTHER:
CASING STRING(S): C:CASING S$3:SCREEN Beptonite ) 8/18 | 1720 | 8/18|_ 1722
0.00' 4.09' CI -
4.09% 14.69' S| -

WELL DEVELOPMENT

casiNg: ¢1.2"1.D, Sch, 5 type 316 stain-
less gteel, threaded and flush

See Weil Development Summary Sheet.

joinced.
SCREEN: s1 2" I.D. Sch. 5 type 316 staim
less steel, cthreaded and flush
ioi 0.010" wj COMMENTS:
0.25' weided borcancap, | Water encountered at 6.5' during drilling.
centraLizers _Type 304 scajnlegs sceel
8.3 - 9.3 Jop of stainless steel casing: 2.32°'

FILTER MATERIAL _12-20 silica sand

3.00' - 18.00'

cement Portland Type I
0.00' - 2.00'

OTHER __3/8" banronite pellets
2.00' - 3.00'

HYDRO-SEARCH renoecenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




IWESTEEN

SHEET— of
CLIENT/SUBJECT - W.0.NO
TASK DESCRIPTION . TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK 8Y OEPY e DATE
METHODREV.BY — _________ DEPT DATE DEPT DATE

ELL /§5~5¢
A/erm{/fe am/uc//c///) = /1/19
FlowraFe (j/m) = 0,872

Sereened ZLnterval/ (£t below G L)z 433(Stdicidl.)~ 1405

/481%41 o{ /rt‘/, .r/.} e /(PSIA«/ ~J/4u¢{,w,\ Pled

(Dmscoll , 198¢ #3 2s5%).

RFW 10-05-003/A-5/83




SHEET —_ ot

CLIENT/SUBJECT : W.0.NO

TASK DESCRIPTION _ TASK NO
PREPARED BY 22" DEPT DATE— APPROVED BY
MATH CHECK BY €2~ DEPT DATE

METHOD REV. BY _- DEPT DATE DEPT DATE

= (WELL /£-86

T (qpd/fe) = 264Q - (2e4) (40,274) - 959
.= : DS 2

-l ‘pe - f 7 a wm
a)/yere, Q <3Pm> = 20,534%05/ 23,5 muautes = 0,8 23,0

- / 7 ¢ . ' /
ot AL 2 caamee in residual drawdswn /‘/3,“ cyele

~ ~ -~

. _ 241//0: aycle N a7l cned /4-'/.)7'/"
K@edfeet) = T p = 059/10,2¢ 7 4K

> nere (Bt} = /4,07 (Base of screen)= 4,33 (thtiew.t)= 103"

4.71Ylu-s;m/u~.

-5
= 5, 2X/0
g e /e4e

Campaaed) = 9,920 9P p o

s method ' /atd  wneve (& 2.5

Id X -

colvimg e = +ar A £ 3,01
-
. 2 . )
z m\.n): r2 S = G3)” « -] - x 1440w 7.4 28 =af
) < T 4 4 < 915?\ (’ OI) du! L
= 253 A
a4 735\ py = 0
where r % =W)£+- @,30)‘“‘
\.;’7 = o4 dssaumed S ;70, ANCaMa. P igwlea.

as’ s inva“d.

AFW 10-05-003/A-5/8%




U\U?U mb_\.\vw‘ -

10

£OO -</0

IPOTO —pe)E ST

cLo

(.L/1)boy
L0 800

800

+¥0'0

98—GL T1dM

S0

gc

ST

11 4

(H) ((QeZ)/2.5)—S




81

i

cl

(.1/1)Boj

20 8°'D

o

<o

n| d)gpofo oood

o000

O8—GLl T1IM

S0

st

s'c

St

10 4

(43) ((Qe2)/2.8)-5



0oe

o8l
1

19}: B
1

ori
|

(uw) umopmmug J3yv Wi .

ociL
1

001
1 |

10)°]

Li—

- 98-G1 T1IM

ISAST] PUNCUH MO|19g YIdeQq JSIDM

('34)




o
T
Time
(min.)
24.00
24.50
25.00
25.50
26.00
26.60
27.30
27.50
28.00
28.50
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
40.00

42.00
| . 44.00
46.00

48.00
50.00
52.00
54.00
. 56.00
58.00
63.00
€8.00
73.00
78.00
83.00
88.00
93.00
98.00
103.00
108.00
118.00
128.00
138.00

TI
T Prime
(min.)
0.50
1.00
1.50
2.00
2.50
3.10
3.80
4.00
4.50
5.00
5.50
6.50
7.50
8.50
9.50
10.50
11.50
12.50
13.50
14.50
16.50
18.50
20.50
22.50
24.50
26.50
28.50
30.50
32.50
34.50
39.50
44.50
49.50
54.50
59.50
64.50
69.50
74.50
79.50
84.50
94.50
104.50
114.50

Water
Level
(ft.)
10.94
10.87
10.82
10.82
10.82
10.80
10.82
10.75
10.76
10.74
10.72
10.72
10.69
10.65
10.64
10.59
10.59.
10.57
10.54
10.51
10.48
10.42
10.43
10.41
10.37
10.36
10.34
10.30
10.28
10.23
10.22
10.17
10.09
10.06
10.01
9.98
9.90
9.86
9.63
8.86
7.87
7.01
6.38

WELL 15-86
s! s-(s872/2b)
Rsd Drwdn b=10.36 ft.
(ft.) (ft.)
6.61 4.50
6.54 4.48
6.49 4.46
6.49 4.46
6.49 4.46
6.47 4.45
6.49 4.46
6.42 4.43
6.43 4.43
6.41 4.43
6.39 4.42
6.39 4.42
6.36 4.41
6.32 . 4.39
6.31 4.39
6.26 4.37
6.26 4.37
6.24 4.36
6.21 4.35
6.18 4.34
6.15 4.32
6.09 4.30
6.10 4.30
6.08 4.30
6.04 4.28
6.03 4.28
6.01 4.27
5.97 4.25
5.95 4.24
5.90 4.22
5.89 4.22
5.84 4.19
5.76 4.16
5.73 4.15
5.68 4.12
5.65 4.11
5.57 4.07
5.53 4.05
5.30 3.94
4.53 3.54
3.54 2.94
2.68 2.33
2.05 1.85

log(T/T")

1.68
1.39
1.22
l1.11
l1.02
0.93
0.86
0.84
0.79
0.76
0.72
0.66
0.62
0.58
0.54
0.51
Q.48
0.46
0.44
0.42
0.38
0.36
0.33
0.31
0.29
0.28
0.26
0.25
0.24
0.23
0.20
0.18
0.17
0.16
0.14
0.13
0.13
0.12
0.11
0.11
0.10
0.09
0.08



-

| -— WELL 15-86

| ‘ T T' Water s' s-(s~2/2b) + log(T/T"')
Time T Prinme Level Rsd Drwdn b=10.36 ft.
(min.) (min.) (ft.) (ft.) (ft.)
148.00 124.50 5.89 1.56 1.44 0.08
158.00 134.50 5.49 1.16 1.10 : 0.07
168.00 144.50 5.24 0.91 0.87 0.07
178.00 154.50 5.07 0.74 ‘0.71 0.06
188.00 164.50 4.98 0.65 0.63 0.06
198.00 174.50 4.89 0.56 0.54 . 0.05
208.00 184.50 4.83 0.50 0.49 0.05

223.00 199.50 4.73 0.40 0.39 ' 0.05
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HOW Q MEASURED

AQUIFER TEST DATA
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PUMPING or RECOVERY DATA
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ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND ToP OF DEPTH WATER WATER

WELL SURFACE CASING STICK OF St DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP __ BASE BELOW TOC ELEVATION
1586 09/04/86 5845.61 5847.93 2.32 14.69 7.05 5840.88
09/05/86 7.17 5840.76

09/06/86 7.0 5840.88

09/08/86 6.67 5861.26

10/13/86 6.60 5841.33

11/26/86 6.89 5841.04

01/01/87 6.67 5861.26

02/01/87 6.40 5841.53
04/01/87 4.96 5842.97

05/06/87 5.44 5842.49

06/01/87 6.7 5841.22

- 07/08/87 8.70 5841.23
08/04/87 7.10 5840.83

08/05/87 7.00 5840.93

09/01/87 6.80 5841.13

09/28/87 7.10 5840.83

11/03/87 6.80 5841.13

12/08/87 6.70 5841.23

01/07/88 - 6.70 58641.23

02/04/88 6.70 5841.23

03/14/88 6.60 5841.33

04/11/88 6.70 5841.23
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SATURATED THICKNESS (ft.)

SATURATED THICKNESS IN WELL # 15-86(SP)

10C
8C —
80
70

60

4C -
30
2C¢ -

9 ge—eaoa— g gans o naa—-oaa

Q@ 1 ) T T T T T T T 1
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INDEX OF DATA

Boring No.: 16-86

Completed as well?  Yes

Dara in Fil
X Log of Borehole

X Well Coastruction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data
and Results

X Packer Test Data and Resuits

X Water Level Data

X Saturated Thickness Hydrographs

SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988

APPENDIX B




Project: Rocky Flats Plant LOG OF BORING NO.

16-86
Date Drilled  8/15/85; 8/25/86 Coordinates y 38759.9 E 22159.7
Boring Method Hollow Stem Auger/NC Core Qround Surface Elevation 58¢4.74
on t‘nion ev 7 Other

lev.] Depth Material D os stance °&§M Tests

feet escription (Blowa/ Inch)
fooq (teet){Typel Log s/ inct 20 40

Y VALLEY FILL ALLUVIUM IR | L

0-0.4'-Sample.

Recovered o0.4/0.4'=100%.
GRAVEL: dark yellowish
orange (l10YR 6/6) sandy,
silty, and clayey:; subang-
ular grains of feldspar
and quartz; poorly sorted:
unconsolidated; dry.

0.4-5.0'~Samplae.
Recoverea 4.0/4.6'=87%.
CLAY: dusky yellowish ‘;7
brown (10YR 2/2) silty

clay: some quartzite
pebbles and cobbles:
poorly sorted; subangqular
to subrounded gravel:;
unconsclidated; dry to
damp . '

5.0-6.5'-Sample.

Recovered 1.5/1.5'=1008%.
GRAVEL: dark yellowish
brown (10YR 4/2) sandy,
silty and clayey: granitic
pebbles; poorly sorted;
unconsolidated: moist.

|
lLlllJLllrl_lllllJlJ

e | () et
6.5-7.0'-Sample.
Recovered 1.5/1.5'=100%.
CLAY: dark yellowish
brown (10YR 4/2); silty;
trace iron staining:
unconsolidated:; damp.

ARAPAHOE FORMATION

7.0-10.5'~Sample.
Recovered 3.5/1.5'=1008%.
CLAYSTONE: dark yellowish
brown (10YR 4/2); silty
trace iron staining:
laminated; weathered; dry.

Lllllljll

N

10.5-13.0'~-Sanmple.
Recovered 2.5/2.5'=»1008%.
CILAYSTONE: dark yellowish
brown (10YR 4/2): silty:;
trace iron staining:;
laninated; weathered: dry.

13.0-18.0'-Sample.
Recovered 4.0/5.0'=80%.
CLAYSTONE: dark yellowish
brown (1l0YR 4/2); silty;
iron stained; laminated:;

weathered; dry. al I 14 1.1 1

t Lol bl

NN TN Ee

- A
Remarks Logged by: L. Pivonka & T. Gulliver Checked by: W ‘

S

Project No.

06P06222 Hydro-Search, Inc. Pace




Project: Rocky Flats Plant LOG OF BOR'NG NO

Date Drilled - 8/15/86; 8/25/86 Coordinates N 38759.9 E 22159.7
Boring Method tollow Stem Auger/NC Core Ground Surface Elevation 5864.74

Sitahes &&F"
lev.] Depth Material Description
foetJ (teet) s _ (Bb;ounn‘céo 2 40

<0 ———] 18.0-23.0'-Sample. LI BRI
A Recovered 4.3/5.0'=86%.

-y

— CLAYSTONE: mediua gray (N
5); silty:; laminated;

- unveathered: dry.

ey

2).0-26.0'-Sample.
Recovered 3.0/3.0'w100%.
CLAYSTONE: medium gray (N
5):; silty: trace iron
staining; laminated; dry.

26.0-28.1'-Sanmple.
Recovered 2.1/2.1=100%.
RQD 1.9/2.1'=90%.
CLAYSTONE: medium gray (N
4); carbonaceocus laminae:;
some limonitic partings;
damp.

| 1 T O O O

28.1-32.8'~-Sample.
Recovered 4.7/4.7'=1008%.
RQD 4.7/4.7'=1008%.
CLAYSTONE: medium gray (N
4); carbonacecus laminae:;
some limonitic partings;
damp.

I O

32.8-34.0'-Sample.
Recovered 1.2/1.2'=100%.
RQD 1.2/1.2'=100%.
CLAYSTONE: Same as above:
danp.

34.0-39.0'-sample.
Recovered 13.8/5.0'=76%.
RQD 3.4/3.8'=90%.

v b bbb bbbt

34.0-35.2'. Lost core.

35.2-37.0'. CLAYSTONE:
medium gray (N 4):
carbonaceous laminae; some
limonitic partings; damp.

37.0-39.0'. CLAYSTONE:
Same as above: damp.

39.0-44.0'~Sample.
Recovered 5.0/5.0'=100%.
RQD 5.0/5.0'=100%.

39.0-40.1'. CLAYSTONE:
Same as above:; damp.

I T D N T T 1 YO Y I Y Y Y O O

Ll

Remarks logged by: L. Pivorka & T. Gulliver
L
Project No.

106206222 Hydro-Search, Inc.




Project:

Rocky Flats Plant

LOG OF BORING NO.

Date Drilled

8/15/86; 8/25/86
Boring Method 'ollow Stem Auger/NC Core

Coordinates N 38759.9 E 22159.7
Qround Surface Elevation 5864.74

.} Depth
5':::1 (t:':t)

yp

Material Description

on’liltlon
esistance
(Blows/ Inch)

20 40

égﬁﬁﬁt

20 40

Qther
Tests

-y

L |l

1l

1

[ I

e 55

S T T

]

40.1-41.4'. SILTSTONE:
nediun gray (N 4):;
laninated; well sorted:
danmp.

41.4-41.9'. SILTSTONE:
dark gray (N 3):
laminated; well sorted;
damp.

41.9-43.8'. SANDSTONE:
medium gray (N 5); very
fine-grained:; massive;
some carbonaceous
detritus; damp.

43.8-44.0'. SILTSTONE:
dark gray (N 3); clayey:
laminated; damp.

44.0~49.0'~Sample.
Recovered 5.0/5.0'=100%.
RQD 4.5/5.0'=90%.

44.0-44.8'. SILTSTONE:
dark gray (N 3); clayey:
evenly laminated; damp.

44.8-49.0'. CLAYSTONE:
dark gray (N 3):
laminated:; damp.

49.0-54.0'-Sample.
Recovered 5.0/5.0'=100%.
RQD 4.4/5.0'=88%.
49.0~-49.6'. SILTSTONE:

dark gray (N 3):; slightly
alcareous; laminated:
amp.

49.6-51.2'. CLAYSTONE:
grayish black (N 2);
silty; damp.

51.2-52.3'. SILTSTONE:
grayish black (N 2);
clayey; laminated; damp.

52.3-54.0'., SILTSTONE:
dark gray (N 3); some very
fine-grained sand (light
gray (N 7)): convolute
bedding; damp to moist.

54.0-59.0'~-Sanmple.
Recovered 1.3/5.0'=268%.
RQD 0/1.3'=0%.

1L

Ll 41

LU

N

[ T W VS U Y VO O W T Y T Y O 0 I I I O B O I B B A e |

.
=
hon

Remarks

Logged by: L. Pivonka & T. Gulliver-

3
&
g

Project No.

106P06222

Hydro-Search, Inc.

Page 3 of 4




Project:

Rocky Flats Planc

LOG OF BORING NO.

16~86

- - Date Drilled 8/15/86; 8/25/86
Boring Method Hollow Stem Auger/NC Core

Coordinates N 38759.9 E 22159.7
Ground Surface Elevation 3864.74

.JDepth
Ffl:ovt] (l.o%t)

Material Description

ealeianes

(Blows/ Inch)
20 40

&&f:’n

20 40

ol

!
1

r
lllllllllTllJlllllJ

]

54.0-54.5'. CLAYSTONE:
medium dark gray (N 4);
massive; damp.

54.5-59.0'. SILTSTONE:
dark gray (N 3) and very
fine-grained light gray (N
7) sandstone: even
interlaminated; danmp.

$9.0-64.0'-Sample.
Recovered 5.0/5.0'=1008%.
D 2.5/5.0'=50%.

59.2-60.7'. SILTSTONE:
medium gray (N S): clayey:
laminated:; danmp.

60.7-61.4'., CLAYSTONE:
grayish black (N 2);
laminated: damp.

61.4-64.0'., CLAYSTONE:
wmedium gray (N S); silty:
laminated:; damp.

TOTAL DEPTH: 64.0°

LRI

1 1 11

| BRI

I O 0 TS VY O U O US Y t OO O Y YO 1O (O Y Y  Y  |

1

Remarks

_

Logged by: L. Pivonka & T. Gulliver

Project No.
. 106P062

22

Hydro-Search, Inc.




Goldep, CO

LOCATION

Flats Plant

PROJECT 106006222

MR -

LTI HIMY

N

PERSONNEL L. Pivopka/T. Qulliver

llllll
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WELL 16-86

WELL CONSTRUCTION SUMMARY

‘.:l. M1 PN

NN
i lll‘l““'

MMM
G

LOCATION or COORDS: ' ELEVATION: GROUND L EVEL 3R64, 74"

N 38759.9 E 22159.7 TOP OF CASING 5866.60"

DRILLING SUMMARY: CONSTRUCTION TIME LOG: .
TOTAL DEPTH Well: 45.06' Hole: 64.00" START FiNISH
' ™ Jasx

BOREMOLE D1aMeTER 000" - 26.00': 7% pate | IME | oAaTE | TIME
26.00'~45.00": 4 3/4" 45.00'-64.00': 3 7/8'1 pArLLiNG: 1986 1986
oRiLLER __Bavles Brothers Drilling Co. | 7% auger 8/15 | 1330 {8/15 |_1530
15865 W. S5th Averue, Golden, CO NC core 8/25 { 0920 | 8/25 | 1200

Jim Horne, Paul Wiebe

ic 0.00'~26.00" Mobile BS7, ze,%q'-ea&'

pit(s) .0:00'~26.00" Blade bic 2 "8

ORILLING Feui0 Q.00'-26,00" Nope
1]

26.00'-64,00' air/wacer migt

GEOPHYS. LOGGING:

Reaming 8/27 | 1700 |8/27 |_1725
L8418

CASING:
2" stainless |.8/28 |_1012 | 8/28 | 1014

SURFACE CASING 3" X 28.55'uslgeel w/ lock-

NS BSOOOONOCOONMN]
JLuputubb el

L-70

- 100

FILTER PLACEMENTY 8/28 | 1018 | 8/28 | 1030

c2 2" 1.D., Sch. 5, Tvpe 316 stain-

less steel, threaded and flush

CEMEMTING: 8/28 | 1130 | 8/28 | 1135
WELL DESIGN: CEvELcPmenT: | 9/2 | 1725 | 9/18 {1240
BASIS: GEOLOGIC LOG _X. GEOPMYSICAL LOG __ | OTHER: , '

] CASING STRING(S: C:CASING SsSCREEN Bentonice 8/28 | 1040 | 8/28 | 1041
0.00' 26.00' ClI - 8/28 | 0945 | 8/28 | 08
0.00' - 39.06' @ - inal 8/27 | 0900 | 8727 |.1645
19.06' - 45.06' _S! - %‘"‘Sg 8/18 | 0918 | 8/18 {0938

_ - WELL DEVELOPMENT
- - See well Development Suvmary Sheet.
casing: ¢i 3" I.D. steel surface casing

jointed
SCREEN: $i 2" 1.D., Sch. 5, Type 316 stain-

less steel, threaded and flush

jointed, 0.010" wire wrap screen
0.25' weided bottom cap.

COMMENTS:
No water encountered during drilling.

CENTRALIZERS Type 306 stainless steel
40,49 - 41.73'

Top of stainless steel casing: 1.86'

ALTER MATERIAL 2242 silica sand =
32,65' - 45,06’

I core 26.00" - 64.00"

cenent Portland Tvpe 1
0,00' - 35.25'

Reared from 26.00' - 45.00°

OTHER _3 /8" bentonite pellets

35.25' - 37,65'

45,068' - 47,15°

10~20 silica sand: 47.15' - 64.00'

HYDRO-SEARCH renceocenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




SHEET —__ of

CLIENT/SUBJECT W.0.NO
TASK DESCRIPTION TASK NO.
PREPARED BY OEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE

DATE DEPT DATE

METHOD REV. BY DEPT

LOFLL 1L~ %6

A/yc//au/té C)ondlucf/wf’/ (cm/.:ec)‘-'- GX/D-g

~lows rate ",lom) = 0.5 jfm

23,006 = 4o c,/aysfo'/le

—

Hqoo - 41.9 s,ifstfone

H1.9- <2:.% sand stone
43,- 44.3 $|H"$'f0"\e
li. L= 2T 2% c(m{sfov\e

/y/el%ad' of /v/na/:/:/.’. ,-\¢.':/q'ua/’-¢z'/,'/aw</oa)/l //)/ér/ :

AFW 10-05-003/A-5/85




SIESN

SHEET___ of
CLIENT/SUBJECT W.0. NO
TASK DESCRIPTION __ TASK NO
PREPARED BY DEPT  DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHOD REV.BY —________ DEPT DATE DEPT ____ DATE
WELL (36
) - < ( ) ) -
T (aed/#e) 264 Q= (@ed) — = 7. 72x /07

85’ 17,100

where K (3PM) = e3al iz mn = SAPM

/ ! ’ /
AL = JF ceamee in residuai T2w0d tur /'-/gg Jiee
~ g ~

= ’71 [O0 f*/lu: <yele seg

,u‘/f. cned /‘;/_}7’/‘
>\ —— -— - -
K(q)pc(/ﬁ(_*/: VAN =  7.7&x10 ';/é'ooz /329 x/0 3

(> nere D (Ft) = b.00f+

4.71110-5::#./42-.

K (g aacd = 1, 29K103 pd = ¢ xs0°f
/ ~ /ffz A Sre e 6
' ns meinod /al.d wnerve W< 2.29i
colving &»r = ror W& 0.0l
-
- C -3 } o
t m\‘n) = r= = = (0,/7?):‘/0 3 x |44 aovra . TomC L A
‘ 4 T (T 73K0077)( 01 TR <
= /268 /W/'n.
'»-., , 7
where =%, = <____q, 75_)3{- = 598 KF
’ A
\.7 = /0-3 ﬁ::amed' S +Ja/ ';r\;.‘,!l‘d 'ki:‘..'r’/

ad! VxS base:{ on pamf: w/)ere ‘> 7557/ min,

R]FW 10-05-003/A-5/85
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(ft.)

‘Water Depth Below Ground Level

WELL 16—86

! I I ) 1 I 1
4 6 a 10

(Thousands
Time Aftar Drawdawn (min.)




WELL 16-86

- T T Water s' log(T/T"')
Time T Prime Level Rsd Drwdn
(min.) (min.) (ft.) (£t.)
137.00 125.00 41.63 31.45 0.04
147.00 135.00 41.52 31.34 0.04
157.00 145.00 41.44 31.26 0.03
167.00 155.00 41.43 31.25 0.03
177.00 165.00 41.34 31.16 ' 0.03
187.00 175.00 41.30 31.12 0.03
197.00 185.00 41.29 31.11 0.03
212.00 200.00 41.17 30.99 0.03
227.00 215.00 41.11 30.93 0.02
257.00 245.00 40.86 30.68 0.02
272.00 260.00 40.77 30.59 0.02
287.00 275.00 40.69 30.51 0.02
302.00 290.00 40.58 30.40 0.02
317.00 305.00 40.47 30.29 0.02
332.00 320.00 40.40 30.22 0.02
347.00 335.00 40.32 30.14 0.02
401.00 389.00 39.97 29.79 0.01
437.00 425.00 39.92 29.74 0.01
467.00 455.00 39.77 29.59 0.01
497.00 485.00 39.64 29.46 0.01
527.00 515.00 39.54 29.36 0.01
557.00 545.00 39.36 29.18 0.01
596.00 $84.00 39.04 28.86 0.01
1366.00 1354.00 34.26 24.08 0.00
1436.90 1424.00 33.86 23.68 0.00
1486.00 1474.00 33.58 23.40 0.00
1546.00 1534.00 33.29 23.11 0.00
1606.00 1594.00 32.96 22.78 0.00
1666.00 1654.00 32.61 22.43 0.00
1721.00 1709.00 32.32 22.14 0.00
1786.00 1774.00 32.00 21.82 0.00
1846.00 1834.00 31.67 21.49 0.00
4257.00 4245.00 21.72 11.54 0.00
4809.00 4797.00 20.06 9.88 0.00
5756.00 5744.00 17.50 7.32 0.00
7116.00 7104.00 14.70 4.52 0.00
7551.00 7539.00 13.83 3.65 0.00
8491.00 8479.00 - 12.31 2.13 0.00
8756.00 8744.00 11.62 1.44 0.00

10011.00 9999.00 10.50 0.32 0.00




o
T

Time
{(min.)

12.70
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
29.00

31.00
33.00
35.00

37.00
39.00
41.00
43.00
47.00
52.00
57.00
62.00
67.00
72.00
77.00
82.00
87.00
92.00
97.00
107.00
117.00
127.00

Tl
T Prime
(min.)

0.70
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
17.00
19.00
21.00
23.00
25.00
27.00
29.00
31.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
95.00
105.00
115.00

WELL 16-86
Water s'
Level Rsd Drwdn
(ft.) (ft.)
45.06 34.88
44.87 34.69
44.69 34.51
44.59 34.41
44.46 34.28
44.39 34.21
44.32 34.14
44.25 34.07
44.17 33.99
44.09 33.91
43.99 33.81
43.88 33.70
43.76 33.58
43.64 33.46
43.54 33.36
43.44 33.26
43.35 33.17
43.27 33.09
43.19 33.01
43.12 32.94
43.00 32.82
42.88 32.70
42.79 32.61
42.68 32.50
42.62 32.44
42.57 32.39
42.52 32.34
42.43 32.25
42.38 32.20
42.31 32.13
42.22 32.04
42.13 31.95
42.12 31.94
42.07 31.89
42.00 31.82
41.98 31.80
41.92 31.74
41.86 31.68
41.85 31.67
41.82 31.64
41.75 31.57
41.65 31.47

log(T/T"')

1.26
1.11
0.95
0.85
0.76
0.70
0.65
0.60
0.56
0.53
0.48
0.43
0.40
0.37
0.34
0.32
0.30
0.28
0.27
0.26
0.23
0.21
0.20
0.18
0.17
0.16
0.15
0.14
0.13
0.11
0.10
0.09
0.09
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.04
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AQUIFER TEST DATA PUMPING or OBSERVATION WELL _
TYPE OF AQUIFER TEST____Fop./- #besm - Liozorery PUMPING orRECOVERY DATA
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PAGE 2
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PUMP ON: date time
PUMP OFF: date time ___________

OURATION OF AQUIFER TEST

4&(&«1 K lo/c AN an?

PERSONNEL _cy. MlerSy

LOCATION

106 FPo6 222

PROJECT

TIME WATER LEVEL DATA S
t= <ol _att'zo | STATIC wATER LeveL <2 /& OISCHARGE, £x  cOMMENTS
<
e R R ReaginG FoVERo WATER | sy Pl o |&
$losél x| 50 Yortd| -208 | D A3N-2/ %5 WH¥ 2" sree
3| |47 155 wor¥al - \do 22/ 94 o #
~ 72| £0 b Y,/ w2.07 -3/ 29 "
Np2 |77 | 465 a4 #2 20|-2/. 82 o H]
nlozbl 2| 70 el 4/, 22 |-3/.80 )
Nwdfl 27| 785 plastndd) : H/22 E3 T4 w
06| 22 | Po A3 A P52 68 o H
051 ) 27| 8] Yor 3,13 e Y gt
el S ?( Sy 2% P I AP - w) p+
wtt N sr 7 o< s’ T -/ T3 £7 -
A VPSS K/4 =75 = 3L =247 ’ wet
v 11 /237 /R 5] 06 3.7/ “) 42 |-3 25 wH
AV AVEES e LY E£RN-2) 4 wH
R WAY AV 2 W7 s Rrdll R we
iyl 71 /551 RS 729 |-2/2 5] ndal
il REN Virkd V721 Y943 7l S8 1= 16 W
doa V227V /7= ¥rel Iz 4470 |-/ pass
Aoy | 271188 7427 A.29 - 201/ wih
245 1 iz |ago0 e 7 23] /7 |-2098 b #
S | SyA/S Ly 2 ¢ : 4l 1==0,32 i
SR P 7sw) “r 2 il A =20, 22 o1t
-7 | & 27 = 449 44 3¢ 0.6 1-20.468 [ad
ey >, Hired £0. 77 =20, %7 wr
- 1527277 Le+2 77 .57 =50, 57 net
ol 22|90 AR 42,2 |~ 75 40 uH
e | 27712057 wr 51 0,747 | = 29 wr
Sl IS804 0C = 15) o' 3 f A Y. 4D | = 20 /o w i
(| o7 225 vaak X7 I 0.2 | -39, wrt
/< 0/ | 229 A .08 | 22,27 1-342.7. wH
42/ | #2027 w08 RO 9.2 | D3 74 we
[Tof | =57 | 455 #or/ o8 2272357 [2lad
2| 277 | P el 72 sl # wr
1o V27 75 49 = /42 28 < |-2934 o
122 | €7 | smie o ¢ /44 22 24 |-29/F L
RZARRAER e 4 1A 23 |22 Pl y#
P A i ' fover /3 hcurs
2| I | 1255l 1oey A3 T 2 | FA 2 g owveraire
Yow [swrdieg 25 221581 2326|202 & 7
N | 1426 /57% - 0,66 =2 2-22 #0 L7
v Vo | /55 35+ 2.37 22 221-23.//
Jee | ]/ 2 *.04 >2, 26\ -22. 7 Sl
HYDRO-SEARCH  Rreno.oenver

CONSULTING HYDROLOGISTS-GEOLOGISTS



/‘.,"“-Y Klars p/dn/, é&’c‘?fnj’ o

LOCATION

/0406 292

PROJECT

— y
I

4

s

PERSONNEL /2757 D

AQUIFER TEST DATA

TYPE OF AQUIFER TEST_AJ___‘A.‘_._&LQJ_L_-
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PACKER TEST ANALYSIS
WELL NO. 16-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 28.68 - 38.68
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09

Q L
K = ===s=s—o=-a- LN (--)
2 (PI) (L) (H) R

1sT Pl1/3 TEST .
Q = INJECTION RATE = .00147231 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 5,09+ 1.32 + 2.70 * 2.31 = 12.65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000766 FT/MIN
K = .00000389 CM/SEC
P2/3 TEST
: Q = INJECTION RATE = .00332177 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE _
HEAD = DEPTH TO WATER + GAGE HEIGHT
"+ GAGE PRESSURE (IN FEET)
= 5,09 + 1.32 + 4.00 * 2,31 = 15.65
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00001397 FT/MIN

K= .00000710 CM/SEC

2ND P1/3 TEST
TEST ABORTED




) _ WELL NO. 16-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.):  34.43 - 44.42
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09

— PACKER TEST ANALYSIS

Q T
K = —==c-mc-===e LN (--)
2(PI) (L) (H) R

1sT P1/3 TEST

Q = INJECTION RATE = .00057539 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.99 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 5.09 + 1.32 + 2.80 * 2.31
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000294 FT/MIN

12.88

K= .00000149 CM/SEC

| | P2/3 TEST
o Q = INJECTION RATE = .00089354 (FEET3/MIN)
| L = LENGTH OF TEST INTERVAL = 9.99 FEET
| TEST INTERVAL IS BELOW WATER TABLE
| HEAD = DEPTH TO WATER + GAGE HEIGHT
| + GAGE PRESSURE (IN FEET)
. = 5.09+ 1.32+ 7.80 * 2,31 =

R BOREHOLE RADIUS = .16 FEET

K

2ND P1/3 TEST
Q = INJECTION RATE = .00093416 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 9.99 FEET
- TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 2.53 * 2.31 =
R = BOREHOLE RADIUS = .16 FEET

HYDRAULIC CONDUCTIVITY = .00000241 FT/MIN
K= .00000122 CM/SEC

K = HYDRAULIC CONDUCTIVITY = .00000502 FT/MIN
K = .00000255 CM/SEC

24.43

12.25




PACKER TEST ANALYSIS
WELL NO. 16-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 42.59 - 52.59
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09
Q L
K= seeccccca——- LN(--
2(PI) (L) (H) R

1sT P1/3 TEST

P2/3 TEST

Q = INJECTION RATE = .00002031 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 3.80 * 2,31 = 15.19
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000009 FT/MIN
K = .,00000004 CM/SEC

Q = INJECTION RATE = .00114462 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 10.00 * 2,31 = 29.51
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000255 FT/MIN
K= .00000130 CM/SEC

2ND P1/3 TEST

Q = INJECTION RATE = ,00027077 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 2.70 * 2,31 = 12.65
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000141 FT/MIN
K = .00000072 CM/SEC




PACKER TEST ANALYSIS
; _ WELL NO. 16-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 8/27/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 52.43 - 62.43
MATERIAL TESTED: ARAPAHOE SILTSTONE
DEPTH TO WATER (FEET BELOW G.S.): 5.09

2(PI) (L) (H) R

1ST P1/3 TEST
Q = INJECTION RATE = .00009269 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 3.80 * 2.31
BOREHOLE RADIUS = .16 FEET

R

K

HYDRAULIC CONDUCTIVITY = .00000040 FT/MIN

15.19

K= .00000020 CM/SEC

P2/3 TEST
Q = INJECTION RATE = .00230638 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 5.09 + 1.32 + 15.00 ® 2.31 =
R = BOREHOLE RADIUS = " .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000370 FT/MIN

41.06

K= .00000188 CM/SEC

2ND P1/3 TEST

Q INJECTION RATE = .00014215 (FEET3/MIN)
- L = LENGTH OF TEST INTERVAL = 10.00 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 5.09 + 1.32 + 4.00 * 2,31 =
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000060 FT/MIN

15.65

K= .00000030 CM/SEC




ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND TOP OF DEPTH WATER WATER
WELL SURFACE CASING STICK  OF SI DEPTH SURFACE
NUMBER DATE ELEVATION ELEVATION UP___  BASE BELOW TOC ELEVATION
1686 09/02/86  5864.74  5866.60  1.86  45.06  12.66 $853.94
09/03/86 38.9% 5827.66
09/04/86 3%.75 5831.85
09/05/86 34.04 5832.56
09/06/86 36.26 5830.34
09/08/86 29.50 5837.10
09/09/86 37.92 5828.68
09/10/86 37.80 5828.80
09/11/86 37.3 5829.26
09/12/86 39.14 5827.46
09/13/86 39.23 5827.37
09/13/86 45.35 5821.25
09/18/86 30.7 5835.89
10/13/86 7.19 5859.41
11/26/86 5.68 5860.92
01/01/87 5.06 5861.56
02/01/87 5.15 5861.45
04/01/87 5.10 5861.50
05/06/87 9.79 5856.81
06/01/87 5.81 5860.79
07/08/87 6.40 5860.20
08/06/87 6.60 5860.00
09/01/87 6.80 5859.80
09/28/87 6.40 5860.20
11/03/87 6.00 5860.60
12/08/87 . 5.50 5861.10
01/07/88 5.30 5861.30
02/04/88 5.20 5861.40
03/14/88 ' 5.30 5861.30

04/11/88 5.60 5861.00
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SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988
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Project: Rocky Flats Plant ‘ LOG OF BOR'NG NO' 17-36

Date Drilled 8/14/86 Coordinates y 33752.3 FE 22141.7
Boring Method - Hollow Stem Auger Ground Surtface Elevation 35355.2

lev J Depth Material Description (}:'j“ggs od§r'\t
; s/ Inch)
feet] (feet) 20 40 20 40

0 - VALLEY FILL ALLUVIUM LR | BRI

0-0.5'-Sample.
Recovered 0.5/0.5'=100%.
CLAY: grayish orange
(10YR 7/4): silty and
sandy’; trace granitic
pebbles (subangular):
poorly sorted;
unconsolidated; dry.

[)

0.5-5.0'=-Sanmple.
Racovered 3.5/4.5'=88%.
GRAVEL: dusky yellowish
brown (10YR 2/2): granitic
pebbles and cobbles
interbedded with silty
Clay stringers:
approximately 3% iron
staining in gravel
stringers: poorly sorted:
unconsolidated; damp.

LK)
-

084
5.QL05%

N PASTIRY
&2

Qs
o
2

[NWLY

5
a
Q

5.0-8.0'-Sample.
Recovered 1.0/3.0'=100%.
GRAVEL: dark yellowish’
brown (10YR 4/2);
interbedded granitic
pebbles, sand, silt and
clay: poorly sorted:
subangular: wet.

Q
o
o’U

o ad)
1 e e b e a1

* 0
1 _1

8.0-131.0'~-Sample.
Recovered 2.0/5.0'=40%.
8.0-12.5'. GRAVEL: dark
yellowish brown (10YR 4/2)
and dark yellowish orange
(10YR 6/6) granitic
pebbles and cobbles; sandy
and silty; poorly sorted;
unconsclidated: wet. -
ARAPAHOE FORMATION

L
a—
=
—
=
——
——
—
-y
-
—
:
-
o
-
—
-
ot
-
o—
-—
—

[ | bl |

12.5-13.0'. CLAYSTONE.

13.0-16.0'-Sample.
Recovered 2.8/13.0'=93%,
CLAYSTONE: Dusky
yellowish brown (10YR 2/2)
and dark yellowish orange
(10YR 6/6); silty:
consolidated; weathered:
moist.

16.0-19.2'~ Sample.

Recovered 1.8/3.2'=56%.

CLAYSTONE: dark yellowish

brown (10YR 4/2); 10% iron

staining; consolidated:;
ist.

TOTAL DEPTH: 19.2°'
Remarks Logged by: L. Pivonka
Project No.

106906222 Hydro-Search, Inc.

| |

1




Colden, CO

LOCATION

106P06222

PROJECT

Pivonka

Rocky Flats Plant

PERSONNEL

LOCATION or COOROS:
N 38752.3 E 22141.7

WELL 1 7-36

WELL CONSTRUCTION SUMMARY

ELEVATION: GROUND LEVEL . 9865.26'

TOP OF CASING __3866.55'

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

20

=25

- 30

[ 35

= 40

=45

joinced, 0.01Q" wire wrapped

screen, 0.25' welded bottam cap. |

CENTRALIZERS _ Ivpe 304 stainless steel

TOTAL DEPTH Well : 13.98' Hole: |9.20' TASK M -‘M-
BOREMOLE DIAMETER 75" 0ate | TME | pate | Time
ORILLING: 1986 1986
oRILLER _Boyles Brothers Drilling Co. | I auger |8/14 |Q931 | 8/18 | 1020
135865 W. 5th Averue )
— Golden, CO (Jim Horn) -
RIG Mobile B-57 GEOPHYS. LOGGING: | __— — - —
BIT(S) Bull nose bit CASING:
2" stainless |.8/13.}.1037 | 8/15 | 1040
ORILLING FLUID None
SURFACE CASING 3" x 5' steel w/ locking | mLTeER P acEMeNTy 8/15 | 1040 |_8/15 | 1056
~an
: Py— CEMEMTING: 8/15 | 1100 | 8/15 | 1110
WELL : CeveLcement: | 92| 1550 | 9/22 | 0920
BASIS: GEOLOGIC LOG _X_ GEOPHYSICALLOG —_ | OTHER:
CASING STRING(S): C:CASING SsSCREEN Bentonice 8/15 11058 | 8/15 | 1100
0.00' 3.73' CI - 8/15 | 1025 | 8/15 | 1040
373 13,98' s -
- - WELL DEVELOPMENT
- - See Well Development Summarv Sheet.
CASING: ¢1_2Y [.D. Sch. 5 type 316 staim—
less steel threaded and flush
joinced.
SCREEN: s1 2" I.D. Sch. 5 tvpe 316 stain-
legs steel, threaded and flush

COMMENTS:

Water encountered at 4.8' during drilling.

7.97' - 9.09'

Iop of stainless steei casing: 1.29'

FILTER MATERIaL _19-20 silica sand

Cave from TD to 15.25'

2.50' - 14.00'

ceMent _Borcland Tvpe

0.00' - 2.00'

oTHer _3/8" bentonite pellets

2.00' - 2.0

16.00' - 15,25"

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




WESTE:N

SHEET —_ of
CLIENT/SUBJECT . W.0.NO
TASK DESCRIPTION TASK NO
PREPARED 8Y DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHOD REV. BY DEPT DATE DEPT DATE
CWELL 1788 o

A’}JQZZI}E Conductivity (empsee)= #sxmot

Dtatic water devel (& belw GLY= #4037

Sereened ILptevval (¢ belows G, L)= 3,73- 13,98

3,.73- /2.5’ jmve/

Ja.5 - 73,98 c/aysi‘bne.,

Method of Anmlyss: (Bouwer, 1372)  _

AFW 10-05-003/A-5/85 -




-

12:20:39.06 AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-0°¢

| a4 9%
‘ - RAW DATA

WELL # 17-86

WELL DIAMETER= 7.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .19 GALLONSY
LENGTH OF AQUIFER TESTED= 9.35 FEET

VALUE OF HO= 1.17 FEET

STATIC WATER LEVEL= 4.63 FEET

LENGTH OF SCREEN= 13.98 FEET

WATER TABLE TO BOTTOM OF WELL= 9.35 FEET

‘# Actual volume of waler r@moved not recorded. 0J9 qallons back -

SLUG TEST DATA: calecnlated From Lt recurded residual
drawdown ( [.17 £¢).

TIME WATER LEVEL TIME SINCE TEST

(FEET) BEGAN (MINUTES)

14. 7.15 5.80 42.2%
14. 7.30 5.80 42.50
14. 8. 0 5.80 43 .00
14, 8.30 5.78 43.50
14. 9. 0 5.72 44 .00
14. 9.30 5.71 44.50
14.10. 0 5.70 45.00
14.11. 0 5.65 46.00
14.12. © 5.61 47.00
' 14.13. 0 5.58 48.00
14.14. 0 5.53 49.00
' 14.15. 0 5.50 50.00
14.16. O 5.48 51.00
14.17. 0 5.47 52.00
14.18. 0 5.44 53.00
14.19. 0 5.39 54.00
14.20. 0 5.39 $5.00
14.21. 0 5.39 56.00
14.22. 0 5.39 57.00
14.23. 0 5.38 58.00
14.25. 0 5.38 60.00
14.30. 0 5.28 65.00
14.36.30 5.21 71.50
14.40. O 5.22 75.00
14.50. 0 5.12 85.00
15. 0. 0O 5.10 95.00
15.10. 0O 5.01 105.00
15.20. 0 5.01 115.00
15.30. 0O 5.01 125.00




12:20:42.37 AIRLIFT -~ RECOVERY ANALYSIS FOR WELL 17-86 THU 06-0'

. - WELL # 17-86

WELL DIAMETER= 7.2S INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .19 GALLONS
LENGTH OF AQUIFER TESTED= 9.35 FEET

VALUE OF HO= 1.17 FEET

STATIC WATER LEVEL= 4.63 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIM

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)

42.25 s.80 1.17 1.000 .024

42.50 5.80 1.17 1.000 .024

43.00 5.80 1.17 1.000 .023

43.50 5.78 1.15 .983 : .023

44 .00 5.72 1.09 .932 .023

44,50 5.71 1.08 .923 .022

45.00 5.70 1.07 .915 .022

46.00 5.65 1.02 .872 .022

47.00 5.61 .98 .838 .021

48.00 5.58 .95 .812 .021

49.00 5.53 .90 .769 .020

50.00 5.50 .87 .744 .020

51.00 5.48 .85 .726 .020

52.00 5.47 .84 .718 .019

. $3.00 5.44 .81 .692 .019
54.00 5.39 .76 .650 .019

55.00 5.39 .76 .650 .o18

56.00 5.39 .76 .650 .018

57.00 5.39 .76 .650 .018

S8.00 : 5.38 .75 .641 .01L7

60.00 5.38 .75 .641 .oL7

65.00 5.28 .65 .556 L0158

71.50 5.21 .58 .496 .0l4

! 75.00 5.22 .59 .S04 .013
! 85.00 5.12 .49 .419 .012
1 95.00 5.10 .47 .402 .011
105.00 5.01 .38 .325 .010

115.00 5.01 .38 .325 .009

125.00 5.01 .38 .325 ©.008




12:20:46.25 AIRLIFT - RECOVERY ANALYSIS FOR WELL L7-86 THU 06-09-19€&

WELL # 17-8¢6

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND hAPADOPULOS METHOD

PERMEABILITY=3.77E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 7.61E-02* ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= S5.43E+01
PERMEABILITY=z &6.9SE-06 CM/SEC
STORAGE COEF=7.61E-07
CORRELATION NUMBER= .99

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=z6.48E-04 / LAG TIME
BOUWER PERMEABILTY=7.66E-04 x -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=6.47E-06 CM/SEC
BOUWER PERMEABILITY=4.75E-06 CM/SEC
REGRESSION STATISTICS

X ON Y
INTERCEPT= .17
SLOPE=-5.98E-03

Y ON X
INTERCEPT= 20
SLOPE=-6.42E-03

CORRELATION COEFFICIENT=z -.97

CALCULATIONS INDICATE THAT A VALUE OF 5.03 FEET FOR HO
OR A VALUE OF .964 INCHES FOR EFFECTIVE CASING DIA.

MAY YIELD BETTER RESULTS

PERMEABILITY BASED CON REGRESSION FIT OF DATA - FERRIS & KNOWLES MET

PERMEABILITY=1.10E-04 / SLOPE
PERMEABILITY=2.07E-06 CM/SEC
REGRESSION STATISTICS

X ON Y
INTERCEPT= -.12
SLOPE= S5.20E+01
Y ON X
INTERCEPT= -.15
SLOPE= 5.39E+01L
CORRELATION COEFFICIENT= .98




‘T‘

12:21:59.69

* METHOD
METHOD
METHOO
METHOD

AIRLIFT - RECOVERY ANALYSIS FOR WELL 17-86 THU 06-09

PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PRERMEABILI

1
2
3
4

METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

6.47E-06 6.95E-06 7.61E-07 2.07E-06 4.75E-06

IS HVORSLEV

IS COOPER, BREDEHOEFT, AND PAPADOPULOS
IS FERRIS AND KNOWLES

IS BOUWER



LOCATION

¢
N

-

PROJECT

N
-

AQUIFER TEST DATA

TYPE OF AQUIFER TEST

D2 Loyt~ T

HOW Q MEASURED

U

L ST

HOW w.L.'s MEASURED

—
WELL % =4

PUMPING

PUMPING
PaGE__L___ ofF 2

DEPTH OF PUMP/AIRPIPE

or OBSERVAEEN WELL

PERSONNEL

RAD./01ST. OF/FROM PUMPING WELL i PUMP ON: date _#/=/9-B3 = time
MEAS. POINT FOR W.L.s PUMP OFF: date__2-/5-Z8 _  time
ELEVATION OF MEAS. POINT DURATION OF AQUIFER TEST
TIME WATER LEVEL DATA §
- ct:ocx at t'=o STATIC WATER Ls:il.mf"/dﬁ”“d :i“m §: COMMENTS
$lrme| ¢t v’ REAOING LEVEL | 3 ¥ we | @ |2 | 149
/ /463 Z
18728 4 £,
A Vixes SRED HETE
ksl LY 4T
LAST LT fotcmmet © AN
es! P ELD 3%, 48 s
) 1 -6<7] ?7 Sipg lwau cudrer ? f
1y 13 69 |,
077 @ 2.0y 269 | % e Lr7
I 2R s | S /.17
LR 1.0 2.49 .3 /117
iy A 7.3 579 L5
U4 | 20 2.4 572 /.99
teizd 2.6 2. lo 5.7/ e
1 | 20 . |- J 39 570 07
i) 1 4 - 124 56¢ 102
[wi2 | £ 5 28 ..5.6/ 2.98
4314 - .27 2.58 2-%
/i) 7 s 22 593 | 0%
S5 | 8 19 5% 287
Jpile | 2 % S.v8 @9(
=10 i G X, B .
< | s K ~ut | 0.8
31z £ 2%
2ol /3 " a% =59 ot
fit | e L~y 559 |a% - -
sl | i€ w.3Y .50 A75 —
s | /6 T 7 |ars I F ==
ICzCa Wi 4 E 538 |o7¢ :f
/430 23 /.93 ) 345
1924 bo 2004 7.98 sz21 1098
bird | T -9 F2Z 1452
(=0} 40 1Y S.2 | 249
/B~ | So /.74 Ciom | 07
i€/0 o /.20 s.0/ 2.38
/1520 | 70 . 70 5o/ |4%¢ e
2152 | g0 /.20 sios i34 e N
LY -
[z 54/ % 7L/ 202 B .
~ ~/
HYDRO-SEARCH CONSULTING HYDROLOGISTS-GEOLQ_G7

REMO « DENVER
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WELL
NUMBER

1786

DATE

09/02/86
09/05/86
09/06/86
09/08/86
09/09/86

09/17/86

09/19/86
09/22/86
09/25/86
10/13/86
11/26/86
01/01/87
02/01/87
04/01/87
05/06/87
06/01/87
07/08/87
08/05/87
09/01/87
09/28/87
11/03/87
12/08/87
01/07/88
02/04/88
03/14/88
04/11/88

ROCKY FLATS SOLAR PONDS
WATER LEVEL SUMMARY

GROUND
SURFACE

ELEVATION

5865.26

TOP OF
CASING

ELEVATION

5866.55

sTicK
U

DEPTH
OF §1

BASE

13.98

WATER
DEPTH
8ELOW TOC

6.49
6.54
6.50
6.22
6.3
6.46
6.50
6.33
6.63
6.10
6.35
6.42
6.35
4.54
5.10
5.84
5.70
6.10
6.00
6.30
6.10
6.40
6.40
6.30
6.20
$.20

WATER
SURFACE

ELEVATION

5860.06
5860.01
5860.05
5860.33
5860.24
5860.09
5860.05
5860.22
5860.12
5860.45
5860.20
$860.13
5860.20
5862.01
5861.45
5860.71
5860.85
5860.45
5860.55
5860.25
5860.45
5860.15
5860.15
5860.25
5860.35
5861.35
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INDEX OF DATA

Boring No.. 18-86

Completed as well? Yes

Data in Fil

X Log of Borehole

X Well Coastruction Summaries

Well Development Summaries

Hydraulic Conductivity Test Data
and Results

‘ Packer Test Data and Results

X Water Level Data

Saturated Thickness Hydrographs

F

SOLAR POND CLOSURE CHARACTERIZATION REPORT .
‘ ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 APPENDIX B




Project: Rocky Flats Planc LOG OF BORING NO. s

Date Drilled 3/21/86 co 8/22/86 Coordinates N 38532.4 E 22729.8
Boring Method * Hollow Stem Auger Ground Surface Elevation 5882.82

Salaianes] cYpfen:
feet Material Description (Blows/ Inch) ﬁ§

20 40 20 40
LERELLEE UL

ARTIFICALFILL

0-0.6'-Sample.
Recovered 0.6/0.6'=100%.
GRAVEL: paleyellowish
brown (10YR 6/2) ; granite
and quartzite sandy
gravel; poorly sorted;
unconsolidated;dry.

0.6-5.0'-Sample.
Recovered 3.4/4.4'=77%,
CLAY: moderateyellowish
brown (10YRS/4) and dark
yellowish brown (10YR
4/2); silty: tracegray
micaceous quartzite
cobbles; poorly sorted:
hard:; damp.

$.0-8.0'-Sample.
Recovered 0.0/3.0'=0%.

ARAPAHOE FORMATION -

8.0-10.5'-Sample.
Recovered 2.5/2.5'a100%.
CLAYSTONE: medium light
gray (N 6) tograyish
black (N2) withdark
yellowish orange (10YR
6/6) mottling; sandy:;
sandy iron stained
intervals from8.0-8.2'
and 9.5-10.3"':dry.

TOTALDEPTH: 10.5"

'

!
I

L L b b A e e v e el

Ll bl bl

20

Remarks Logged by: L. Pivonka

Project No.
106P06222




Pivonka

Golden, €O

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECY

WELL 3-36
-O -—
%g e WELL CONSTRUCTION SUMMARY
7 =
? =] . LOCATION or COORDS: ELEVATION: GROUND LEVEL 5882.82"'
//: - ! N ag'
//; =] N 38532.4 F 22720.8 ToP oF casing —3883-
) % =]
DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTaL pEpTH Well: 7.50" Hole: 10.50' rasK START EINISH
BOREHOLE DIAMETER L - QATE | TIME | QATE | Tim€
ORILLING: 1986 1986
4 oRILLER _Boyles Brochers Drilling Co. 15" auger 8/21 | 0937 | _8/21 | 1023
-— 13860 W, Sch Averne
Golden, CO (Jim Horn)
RIG Mobile B~57 GEOPHYS. LOGGING: | _— — - _
3 BIT(S) Bull nose bit CASING:
e 2" stainless 8/26 | 0836 8/26 |_0837
: ORILLING FLUID None
SURFACE CASING ganx 5' steel w/ locking | FILTER PLACEM 8/26 | 0837 | _8/26 | 0840
CEMEMTING: 8/26 | 0842 8/26 | 0846
|8 ] WELL DESIGN: ceveLcement: | 9/3 | 1015 | 9/3 | 1015
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG . | OTHER:
CASING STRINGIS): C:CASING SsSCREEN Bentonite 8/26 | 0840 | 8/26|_ 0842
0.00' 3.1' <l - 8/26 |_083 8/26 1_0835
3,74 2.5Q' _Si -
10 - =
- - WELL DEVELOPMENT
—12 - - See Well Development Summary Sheet.
' cAsING: 1. 2" I.D. Sch. 5 type 316 stain-
less steel threaded and flush
. -
14 SCREEN: St  2'' 1.0, Sch, S tyee 316 stain-
Jless steel, threaded and flush
.. 0.010" wi COMMENTS:
CENTRALIZERS __Ivpe 304 stainless steel
_l6 “-8{0' el 6.01' I: E . ] ] . . 2-67‘
FILTER MATERIAL 3242 silica sand
3.00' - 8.00'
cement —_Bortland Type [
8 0.00' - 2.00'
oTHer _3/8" Bentonijte Pellets
2.00' - 3.00' —_
8.00' - 10.50'
. 20 .
HYDRO-SEARCH renoeoenver CONSULTING HYDROLOGISTS-GEOLOGISTS




WELL
NUMBER

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE

TOP OF
CASING

STICK

09/03/86
10/13/86
11/26/86
01/01/87
02/01/87
04/01/87
05/06/87
06/01/87
07/08/87
08/06/87
09/01/87
09/28/87
11/03/87
12/08/87
01/07/88
02/04/88
03/14/88
04/11/88

2.67

DEPTH
OF S1

BASE

7.50

WATER
DEPTH

BELOW

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

T0C

WATER
SURFACE
ELEVATION

DRY
ORY
ORY
ORY
DRY
DRY
ORY
ORY
ORY
ORY
ORY
DRY
DRY
DRY
ORY
DRY
DRY
ORY




SATURATED THICKNESS (ft.)

SATURATED THICKNESS IN WELL # 18-—-86(SP)
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Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Orilled 3/4/86 Coordinates N 38110.3 E 21253.7
Boring Method - | 0w Scem Auger Ground Surface Elevation 5960.47
enetration Cw r Other
tev. ] DepthBarckiranik ' esistance oﬁ‘;m
feetJ (teot)[Type] Log Material Description (Blows/ Inch) Tests
20 40 20 40

ARTIFICIALFILL | LR LR B

7

0-2.0'~-Sample.
Recovered 1.7/2.0'=85%.
SAND: grayish orange
(10YR7/4) todark
yellowish orange (10YR
6/6) fine- to coarse
grained sand; some
graniticpebbles and
cobbles; fragments of
mediumgray (N 5)
claystone; no apparant
bedding: poorly sorted:
unconsolidated: dry. ‘

b

L b b b bbbl

2.0-4.0'-Sample.
Recovered 2.0/2.0'=100%.
GRAVEL: dark yellowish
orange (10YR6/6) granite
and quartzite pebbles and
cobbles: some very
fine-grained sand;
slightly calcareous:; no
bedding evident: poorly
sorted; unconsolidated;
dry.

4.0-6.5'-Sample.
Recovered 0.3/2.5'=12%.
GRAVEL: darkyellowish
orange (10YR6/6) granitic
pebbles and cobbles; some
fine-grained sand; poorly
sorted; unconsolidated;
dry.

s
|

6.5-7.5'~Sample.
Recovered 0/1.0'=0%,
BOULDER: drilledout
large quartziteboulder.

/N O W Y O N Y TN O O T T S Y WS 0 O O A |

7.5~-12.5'-Sanple.
Recovered 0.1/5.0'=2%.
7.5-10.0'-Cuttings.
CEMENT RUBBLE: dry.

bbb b

J
L

i 1 1.1

ARAPAHOE FORMATION

12.5-17.5'-Sample. .
Recovered 5.0/5.0'=100%. '1
12.5-14.8'. CLAYSTONE: =
dark yellowish orange -
(10YR6/6) ; silty; damp.
-
* —

20 -
Remarks Logged by: T. Murphy BN Checked by: | Sa&3EX
Project Na.

106P06222 Hydro—Search, Inc. Page | of 2




Project: Rocky Flats Plant LOG OF BORING NO. 0

Date Orilled 9/4/86 Coordinates N 38110.3 E 21253.7
Boring Method - Hollow Stem Auger Ground Surface Elevation s9¢0.47

Yelatance| oY 1 At
lov. ?,%%'3 Material Description (Bbzv?/!n‘cgo (‘ §

feet
20 40
20 i IR L
14.8-17.5'. CLAYSTONE:
greenish gray (5GY 6/1) to
darkgray (N3); some
black (N1) organic
fragments; interbedded
sand layers consistingof
medium to fine-grained
sand andsilty sand. vell
sorted; damp.

1 41

17.5-22.5'~-Sanmple.
Recovered 4.5/4.5'=100%.
CLAYSTONE: medium
brownish gray (SYR4/4) to
olivegray (5Y4/1):
silty: firm; damp.

TOTAL DEPTH: 22.5'

|
8

llllljlllllllllllllllllilllllnlJIll

(95
wh

Al b bbbttt bttt it aad

o
o

A

A
Remarke Logged by: T. Murphy : : Checked by: .‘_‘q
Project No.

106206222 Hydro-Search, Inc. Page 2 of 2




‘

Golden, CO

LOCATION

106906222
Rocky Fl

PROJECT

T. Murphy

PERSONNEL

L 25

ats Plant

L35

40

pe

L. 45

LOCATION or COORDS:
N 38110.3 E 21253.7

WELL 20-86

WELL CONSTRUCTION SUMMARY

5960.47"
5962.12'

ELEVATION: GROUND LEVEL
TOP OF CASING

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

ToTaL OEPTH Well: 10.55' Hole: 22.00' TASK START EiNISH
AOREHOLE OtAMETER 7% - RAIE | IME | paye | LME
DRILLING: 19 |
DRILLER __Bovles Brothers Drilling Co. 7%"_auger 9/6 | 1429 |9/4 1530
15865 W. Sch Avenue
Golden, CO (Dave Jarvie)
RIG Mobile B-57 GEOPMYS. LOGGING: | _— — — -
BIT(S) ——Clay bit CASING:
2" stainless | 9/4 1722 | 9/4 1724
ORILLING FLUID Nope
SURFACE cnsms%nstthl_W.L_mLking_ FILTER PLACEMENT] 9/4 | 1724 1 9/4 1730
. CEMEMTING: S9/5 (120 19/5 | 1033
WELL DESIGN: CevELopwent: | 3/12 | 1307 | 9/12 | 1307
BASIS: GEOLOGIC LOG X GEOPHYSICAL LOG —_ | OTHER: .
CASING STRING(S): C:CASING SsSCREEN _Bentopite | 9/4 1730 [ 9/4 1731
0,000 _4.21'_Cl - 9/6 | 1715 | 9/s 1720
4.21' - _10.55' _SlI -
- _ WELL DEVELOPMENT
- - See Well Development Summary Sheet.
casing: ¢1 2 1D, Sch, 5 fype 316 staic-
ass —-i:ggl ;b:ﬁﬂﬂ ind :‘1”sb
oinced,

SCREEN: S1 2 1D, Sch, S type 318 sraine
Jess steel, Chreaded and flush
- 0.010" i
0.25' welded bottom cap.

COMMENTS:

CENTRALIZERs _Type 304 stainless steel

No water encountered during drilling.

6.62' - 7.77'

Top of stainliess_steel casing: 1.65'

FILTER MATERIAL 32742 silica sand
3.00' - 11.00°

_Cave from 1D o 19.20°

ceMeNT Portland Tvpe I

0.00' - 2.00'
oTHeR __3/8" bentonite pellets
2,00' - 3,00
19,20' - 11,00°-

HYDRO-SEARCH renoecenver

CONSULTING HYDROLOGISTS -GEOLOGISTS




. -~ ROCKY FLATS SOLAR PONDS
‘ WATER LEVEL SUMMARY

GROUND TOP OF DEPTH  WATER WATER
WELL - SURFACE CASING STICK OF SI  OEPTH SURFACE
NUMBER  DATE ELEVATION ELEVATION UP __  BASE BELOW_TOC ELEVATION
2084 09/12/86  5960.47 5962.12 1.65 10.55 -1.00 DRY
10/13/86 -1.00 DRY
11/26/86 -1.00 DRY
01/01/87 -1.00 DRY
02/25/87 -1.00 ORY
03/24/87 -1.00 ORY
05/08/87 -1.00 DRY
06/03/87 -1.00 DRY
07/08/87 11.80 5950.32
08/04/87 12.00 5950.12
09/03/87 -1.00 DRY
09/24/87 -1.00 DRY
10/21/87 -1.00 ORY
11/09/87 -1.00 ORY
11/17/87 -1.00 ORY
12/22/87 <1.00 ORY
02/01/88 -1.00 ORY
02/29/88 -1.00 ORY
03/21/88 . -1.00 DRY
04/18/88 -1.00 DRY




SATURATED THICKNESS (ft.)

SATURATED THICKNESS IN WELL # 20-86(SP)

100
80
80
7C

- 80
50

'40—
30 -
20

160

¢ I I 868——-
Jan-86 Apr-86 Jul-86 Oct-86 Jan-87 Apr-87 Jul-87 Oct-87 Jan-88 Apr-88

DATE
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Boring No.:. 22-86

Completed as well? Yes

E

Log of Borehole
Well Construction Summaries

Well Development Summaries

Florr

Hydraulic Conductivity Test Data
and Results

Packer Test Data and Results

Water Level Data

F

Saturated Thickness Hydrographs

SOLAR POND CLOSURE CHARACTERIZATION REPORT
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Project:

Rocky Flats Plant

LOG OF BORING NO.

22-86

Date Drilled 9/8/86
Boring Method-

Hollow Stem Auger

" Coordinates

N 37734.9 E 21307.7
Ground Surface Elevation 5976.81

angtration

4 Other
h Sarmpie . esistance %ﬁi&n
,'::q l()f.e%tt) YDe L Material Description (Biows/ Inch) Tests
20 40 20 40
) / LI L |
- ROCKY FLATS ALLUVIUM -
-~ 0-3.0'-Sample. =
- Recovered 1.3/3.0'=43%. -
CLAY: grayishbrown (SYR _{
- 3/2) todusky brown {5YR
- 3/2); some quartzite -
pebbles; poorly sorted;
ﬂ soft; unconsolidated: vet. -
— -y
- -
- -
— . 7 -
- —
i ) 3.0-5.0'-Sample. ]
= ’ 0 Recovered 2.0/2.0'=100%,
— Qe GRAVEL: dark reddish -
_ ° .2 brown (10YR3/4) tc -
"0 0 grayisholive (10Y 4/2)
— ‘;.“0-0 granite and quartzite -
) & pebbles and cobbles; sone -
= P-e¥.C sand, silt and clay:
- 1T, poorly sorted; -
,’,,-.'ogo unconsolidated; wet.
- L] —
— 5 — 8&,0- 5.0-7.0'-Sample.
SR, Recovered 1.3/2.0'=65%. 1
2% O GRAVEL: paleolive (10Y =
— 0 0. O 3/2) granitic pebbles and -
0,0 coarse to fine-grained v
- -oo? sand; silty; traceclay: | =
— o. .0 poorlysorted; calcareous; -
L) -]
Fo. Q . damp.
g < -t
A 5
- £
K o.o o -4
(]
— C;. (&) -
B 5900 7.0-10.0'-Sample. -
'.‘;Q‘.o Recovered 0.6/3.0'=20%.
=7 . 5= %o GRAVEL: paleolive (10Y -
» Eo‘-O‘ 3/2) granitic pebbles and -
aory cobbles: some coarse to
— ;p,.-q-o_ fine-grained sand and B
0. silt:; traceclay; poorly -
T e sorted: angular; damp.
m @ 55X ]
= X °‘...O -
Q. -
— 1.o:é»o
2, -
- 9"5 B
—
2 I
— a’o -
10 yd 253 ] j I |
Remarks Logged by: T. Murphy Checked by;
Project No.
106P06222 HYdrO-SearCh. 'nc‘ Page | of 3




Project:

Rocky Flats Plant

LOG OF BORING NO. :s

Date Drilled 9/8/86
Boring Method-

Hollow Stem Auger

Coordinates N 37734.9 E 21307.7
Ground Surface Elevation 5976.81

ongtration c)v r Other
lev.] Depth esiastance ofl?nt
feotI(foot) Material Description (Blows/ Inch) Tests
20 40 20 40

S}

.

v

13

.

pu—
[
o

llll114|‘|‘1|l1l|lllllllllnllll'“fnlJllJJll

10.0-12.0'~-Sample.
Recovered 2.0/2.0'=100%.

10.0-11.0'. GRAVEL: Same
as above: wet.

ARAPAHOE PORMATION

11.0-12.0'. SANDSTONE:
medium light gray (N6) ;
medium to fine-grained
siltysandwith someclay;
fewdarkyellowish orange
(10YR6/6) ironstaining;
moderately sorted; firm:;
moist,

12.0-14.0'-Sample.
Recovered 2.0/2.0'=100%.
SANDSTONE: medium light
gray (N6); mediumto
fine-grained sand and
siltysand; increased iron
staining:; clayey layers at
12.9and 13.4"'; well
sorted: firm; moist.

14.0-16.0'-Sample.
Recovered 2.0/2.0'=100%.
SANDSTONE: mediumlight
gray (N é6): medium to
fine-grained sand and
silty sandstonewith
interbedded claystone;
increase inclaycontent;
slightly calcareous
fracturesatl14.4';
moderately sorted; firm;
moist.

16.0-18.0'-sample.
Recovered 2.0/2.0'=100%.
SANDSTONE: medium light
gray (N6) interbedded
sandstone and claystone:
increase indarkyellowish
orange iron staining (10YR
6/6); increase inclay
tontent; moderately
iorted; firm; moist.

Remarks

Project No.
106P06222

18.0~-19.0'-Sample.
Recovered 1.0/1.0'=100%.
CLAYSTONE: greenishgray
(56Y6/1) tomediumlight
gray (N§); with
interbedded fine-grained,
silty, clayey sand; firm:
moist.

Logged by: T. Murphy

Hydro-Search, Inc.

| IR LI

v

p—t——

L b bbbttt 1 bbbt v it bttt

Page 2 of 3




Project: Ry FasPlee ) 0G OF BORING NO. 2.

Date Drilled 9/8/86 Coordinates N 37734.9 E 21307.7

Boring-Method . 1) |ow Scem Auger Ground Surface Elevation 5976.81
eelstanes] oY ﬁ{u

Material Description (Blows/ Inch) 6

20 40 20 40
P T

19.0-21.0'~-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: Same as above;
moist.

N

21.0-23.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: darkgray (N
4) togreenishgray (5GY
6/1) ; with interbedded
fine-grained, clayey
sandstone: some iron
staining; firm; moist.

NN

2].0-24.0'-Sample.
Recovered 1.0/1.0'=100%.
CLAYSTONE: dark gray (N
4) togreenish gray (5GY
6/1) ; with minor
interbedded fine-grained
sandstone; firm: moist.

L i1 11 111141

24.0-26.0'-Sample.
Recovered 2.0/2.0'=100%.
CLAYSTONE: darkgray (N
4) togreenish gray (5GY
6/1) : with interbedded
fine-grained mediumto
dark gray (NS5 toN6)
sandsstone: firm; damp.

|

~N
w

Ll ba bbbt bady 1y

NIRRT

TOTAL DEPTH: 26.0'

LA i1 1111

' T T
Ld i

.
RN

NS LE
Remarks Logged by: T. Murphy Checked by,

R
Project No.

106P06222 HYdro-SearCh, Inc.




T. Murphy

Golden, CO

LOCATION
PERSONNEL

106106222
Rocky Flats Plant

PROJECT

= 10

[~ 20

~ 25

™ 35

— 40

- 45

SSROSSY Y

S

NN —
N

PABNANNNGN

WELL

2724

WELL CONSTRUCTION SUMMARY

5976.81"'
TOP OF CASING . 3978,05"

LOCATION or COORDS:
N 37734.9 E 21307.7

ELEVATION: GROUND LEVEL

%] DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

TOTAL DEPTH Well: 11,20' Hole: 26.00' TASK START finisH
BOREMOLE DIAMETER 75" — QATE | TIME | paTE | TIME
ORILLING: 1986 1986
ORILLER _Bovlgs Brothers Drilling Co. 2% auger  |9/8 | 1000 |9/8 1629
13865 W. Sth Averme
Golden, CO (Dave Jarvie)
RIG Mobile B~57 GEOPHYS. LOGGING:{___— — = —
BIT(S) 15 CASING:
2" stainless | 9/8 17% (9/8 1735
DRILLING FLUID None
SURFACE CASING 3 x &' steel w/ locking | mLTER PLACEMENT] 9/8 | 1738 [9/8 | 1742
30
R CEMEMTING: 28 11748 19/8 | 1800
WELL DESIGN: ceveLopment: P/ 12 |162019/19| 134
BASIS: GEOLOGIC LOG _X_ GEOPHMYSICAL LOG —_ | OTHER: .
CASING STRINGIS:: C:CASING $=SCREEN Bentonite  B/g |[1742 |9/8 | 1748
0.00' _3.20' ClI - 9/8 | 1723 |9/8 | 1725
3.20' = 11.20' Si -

WELL DEVE'.OPMENT

casing: ¢1 2" I.D. Sch. 5 type 316 stain-

-Sge Well Development Summary Sheet.

legs gtee threaded and flush

igigred

SCREEN: st 2 LD, Sch, 5 type 316 stain-
Jess steel, threaded and flush |
- 0.010" wi
0,25 welded boctap cap,
cenTRALIzERs Type 306 staipless gteel

COMMENTS:

d {2t 10.5' during drilli

.10’ - 7.35'

Iop of -stainless st=el casing: 1.24°

FILTER MATERIAL _32-%2 silica sand

_Cave_from ID to 22.£0'

2.50' - 11.40'

cemenT _Portlapd Tvpe I

0.00' - 2.00°

_OTHER _3/8" bentonite pellets

2.00' - 2.50'

11.40' - 22.60'

HYDRO-SEARCH renceoenver

CONSULTING HYDROLOGISTS-GEOLOG!S'\.’S




. A
METHOD REV.BY . A" pepr DATE_/:.,@LU_E_K DEPT —____ DATE

| SHEET__of
CLIENT/SUBJECT W.0. NO

TASK DESCRIPTION TASK NO.
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE

COELL  AX-E6

A/ya//aq//'c C’am/acf/wj} Cmysec) = &,7 x16°°

Static Ilater Le ue/(/’t Z/Jé'/owG,L,)= 7,27

. : . , \ , ,
Screened I verval (£t selow E.L.)2 3.20-11.20

31;;0 - ///00/ G’ra\’C/

4

/0.0 =~ /.20 SandsTone

MeThod of /.}/mL LN (6ouwer/ ,r‘;’?)_

RFW 10-05-003/A-5/85




’ 7 12:01:59.68 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10-
: 1993

RAW DATA
WELL # 22-86

WELL DIAMETER= 7.25 INCHES

CASING DIAMETER= 2,00 INCHES %
VOLUME OF WATER= .64 GALLONS
LENGTH OF AQUIFER TESTED= 3.93 FEET

VALUE OF HO= 3.93 FEET

STATIC WATER LEVEL= 7.27 FEET

LENGTH OF SCREEN= 8.00 FEET

WATER TABLE TO BOTTOM OF WELL= 3.93 FEET

*“Raled well df\‘ o6 min Lo _7“/' = ofume 'n Casing
SLUG TEST DATA: {gcrenn.
TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)
0. 8.30 10.46 8.50
0. 9. 0 10.39 9.00
0. 9.30 10.17 9.50
0.10. 0 10.11 10.00
0.10.30 10.07 10.50
0.11. 0 9.93 11.00
0.11.30 9.81 11.50
0.12. 0 9.72 12.00
0.12.30 9.64 12.50
0.13. 0 9.52 13.00
0.14. 0 9.35 14.00
0.15. 0 9.17 15.00
0.16. 0 8.98 16.00
0.17. 0 8.85 17.00
0.18. 0 8.74 18.00
0.19. 0 8.49 19.00
0.20. O 8.37 20.00
0.21. 0 8.20 21.00
0.22. 0 8.10 22.00
0.23. 0 8.02 23.00
0.24. 0 7.93 24.00
0.30. 0 7.92 30.00
0.40. 0 7.91 40.00
0.49. 0 7.85 49.00
0.54. 0 7.82 54.00
0.59. 0 7.80 59.00
1. 4. 0 7.78 64.00
1. 9. 0 7.74 69.00
1.21. 0 7.71 81.00
1.34. 0 7.69 94.00
1.44. 0 7.66 104.00
1.54. 0 7.63 114.00
2. 5.0 7.61 125.00
2.14. 0 7.58 134.00
2.24. 0 7.54 144.00




' T 12:02:03.91 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10-

WELL # 22-86

WELL DIAMETER= 7.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .64 GALLONS
LENGTH OF AQUIFER TESTED= 3.93 FEET

VALUE OF HO= 3.93 FEET

STATIC WATER LEVEL= 7.27 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) - (1/MINUTES)
8.50 10.46 3.19 812 118
9.00 10.39 3.12 794 111
9.50 10.117 2.90 738 105

10.00 10.11 2.84 723 100
10.50 10.07 2.80 .T12 095
11.00 9.93 2.66 677 091
11.50 9.81 2.54 646 087
12.00 9.72 2.45 623 083
12.50 9.64 2.37 .603 .080
13.00 9.52 2.25 573 077
14.00 9.35 2.08 . 529 .071
15.00 9.17 1.90 .483 .067
16.00 8.98 1.71 . 435 .063
17.00 8.86 1.58 .402 .059
18.00 8.74 1.47 . 374 .056
19.00 8.49 1.22 310 .053
20.00 8.37 1.10 .280 .050
21.00 8.20 .93 . 237 .048
22.00 8.10 .83 211 .045
23.00 8.02 .75 <191 .043
24.00 7.93 .66 .168 .042
30.00 7.92 .65 .165 .033
40.00 7.91 .64 .163 .025
49.00 7.85 .58 .148 .020
54.00 7.82 .55 . 140 .0189
59.00 7.80 .53 .135 .017
64.00 7.78 .51 .130 .016
69.00 7.74 .47 .120 .014
81.00 7.71 .44 112 .012
94.00 7.69 .42 <107 .011
104.00 7.66 .39 .099 .010
114.00 7.63 .36 .092 .009
125.00 7.61 .34 .087 .008
134.00 7.58 .31 .079 .007

144.00 7.54 .27 .069 .007




12:02:08.46 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10-1988

WELL # 22-86

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=8.98E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 7.61E-02*% ALPHA
COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 7.5
PERMEABILITY= 1.20E-04 CM/SEC
STORAGE COEF=7.61E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=1.15E-03 / LAG TIME
BOUWER PERMEABILTY=1.00E-03 * -SLOPE

COMPUTER CALCULATES
- PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION

FOR X ON Y: HVORSLEV PERMEABILITY=5.38E-05 CM/SEC
BOUWER PERMEABILITY=7.43E-06CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=4.32E-05 CM/SEC
BOUWER PERMEABILITY=9.94E-06 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=4.79E-05 CM/SEC '
AVERAGE BOUWER PERMEABILITY=8.69E-06 CM/SEC
REGRESSION STATISTICS
XONY
INTERCEPT= -.27
SLOPE=-7.40E-03
Y ON X
INTERCEPT= -.17
SLOPE=-9.90E-03
CORRELATION COEFFICIENT= -.86
CALCULATIONS INDICATE THAT A VALUE OF 6.72 FEET FOR HO
OR A VALUE OF 1.529 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METH

PERMEABILITY=8.79E-04 / SLOPE
PERMEABILITY=3.09E-05 CM/SEC
REGRESSION STATISTICS
XONY
INTERCEPT= -.03
SLOPE= 2.79E+01
Y ON X
. INTERCEPT= -.08
SLOPE= 2.90E+01
CORRELATION COEFFICIENT= .98



‘ T 12:05:27.40 BAIL DOWN - RECOVERY ANALYSIS FOR WELL 22-86 FRI 06-10fi

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILIT
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

22-86 4.79E-05 1.20E-04 7.61E-07 3.09E-05 8.69E-06

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER
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AQUIFER TEST DATA

WELL

22-2¢

PUMPING or OBSERVATION WELL

LOCATION ___&ecky Ftars\ Planr, Laiw

PERSONNEL 7 Priree

[OeFog 222

PROJECT

TYPE OF AQUIFER TEST _ L2 [ Olr  recaxery PUMPING or RECOVERY.DATA
MOW Q MEASURED ¢ /4 Z4g. o} PAGE _/ oF
HOW W.L.'s MEASURED L 02" ~/L DEPTH OF PUMP/AIRPIPE
RAD. /DIST. OF/FROM PUMPING WELL 7 PUMP ON: date __2/Z ¢ _  1ume
MEAS. POINT FOR W.L.'s 2224 T2 PUMP OFF: date time
ELEVATION OF MEAS. POINT gl DURATION OF AQUIFER TEST____ /7€ wri .
TIME WATER LEVEL DATA ]
_ ::OCK_OA_SB;“ att’=o | STATIC waTeRr sten.m Srrs2” :z:.HARGE §= COMMENTS
s TIME_ L t READING m WA € 3 or s N | 9 H]
R s S22 l-p25%| 227 2 fhe
[legsa | £ Lsia gtz
L pAsh! 4 s’ ~32s Lo foad dru
! |on q A z [02£28] - 053 to.oz |-32 gp | Gorm rotoreri 0o
1Za. L :Ze a2/ - orelpeor -39 !
2 Lo DilLE b 20:322 1-p.Z22 |-3.c2 I
230 L8 oY) " wtZ 1-p.06 |-290 '
ol Z1-) 2:80 a4 AT " 2.0] l-g0d -2.8¢
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[lazaz R 24022 9.72 |-p.08 l-2.¢5
11 zz0 2:7 0ra89] - 7.64 |-0./2 |-23
] 2223 $.08 /04 77] “ 4.52 |l-0.77 |-221
' goL oo [042.£D - §.35 |-p /8 |-2as
[ loon s 7;06 L0 K2 247 1-0./9 |-2%
P g:eo 2.23 > 8.98 10./3 |=r7
2922 9-60 bt e " 2.85 lap.t/ |-rse '
22 /0:00 <2 4,99 « 274 =425 “£¥7
Wb d /7:06 =< L e " 49 l=n./2z2 |-£22
2940 /2:00 o #482] 237 =047 | ~rr0
b0,/ r1 00 s L L " H.20 |=p /O |-2.93
-4 208 rsd,35 A0 1= 08 | 083
oz Y f oz | g0z |-0.09 |-a7s
72/ & 1400 <3 2./8 " 2.93 1-9.00 |-aéé
2974 /A:70 St 4.8 " 2.92 |-mo6 |-066
1297 ot o 478 “ 1 293 1-0.0/ |-aéé '
192 ~==08 o 477 " 292 l-p.00 l-psC !
7522 -a- 7§ Lid)F " .92 |-400 |-a68 {
2924 75 55 s/ " 2.9 | p.00 |-ass” :
' | 2224 tee8 s 3,/ " 292 | o200 0. i
‘g2 7320 s 297 |~p.0/ Foe— ‘
' {og7p P & 4. h " 2.9 l+o0.01 FO.6F i
07932, Sa3oc e o4/ . 292 ] p oo |BEC ‘
4 IR cud /7 . 7.92 L.g. 07 |neC !
9327 BN, 52,00 " 7295 ¥ 0.03 | oS8
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¥

PERSONNEL 2 ABuce

LOCATION EBocky Flats- Pranst , oot CO..

[0t A6 222 ‘

PROJECT

21 BeiCr 221

AQUIFER TEST DATA

TYPE OF AQUIFER TEST o'/ Taines - [riarer”.

WELL

22-86

PUMPING or OBSERVATION WELL
PUMPING or RECOVERY.DATA

HOW Q MEASURED /8 PAGE 2 or
HOW W.L.s MEASURED —iie?® /4 DEPTH OF PUMP/AIRPIPE
RAD./01ST. OF/FROM PUMPING WELL > 7 PUMP ON: date ____‘«/4 time PR
MEAS. POINT FOR W.L.s Laciloge 2V slgin =ic csg.  PUMP OFF: cote - time ____o &
ELEVATION OF MEAS. POINT z DURATION OF AQUIFER TEST Vz 4
TIME WATER LEVEL DATA ]
- ‘s DISCHARGE| &
- cx..ocx att'=o STATIC WATER LEVEL §5| COMMENTS
pongriod WATER , READ-
K t t READING LEVEL | 3OS ne | 9 |&
/o s 27:04 52296 l-soree | 7271 | 0.00 Fow® fPl ioin /ovin
70/ 24:00 Sti96 / 7.7 .00 [~or /
10/9 -0 S+LPE '- > 72/ | -0.02 |-&¥ |
202€ 8¢:09 <231 i 269 |-0.03 |~a?Z |
/ Ré. &0 <t 2.9/ | | z4¢ |-pma2 |42 L 1D min jirtria A
PrriLl 9609 4588 / 263 -0.02 Q3
2035 /17:00 - 32, T 76( |-0.07 -Q 3¢
1104 125:000 ci7873 7 7 81, ,o0d|0.3/ | 20% Lero.
214 23400 $L529 112720 259 |-¢. 2.27
Lol 25 ()78 ] §.52) 10.90 =| 2.92
/A2 - 2.9 - RET’
» St 53
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WELL
NUMBER

2286

DATE

09/12/86
09/13/86
09/15/86
09/16/86
09/17/86
09/19/86
10/13/86
11/26/86
01/01/87
02/25/87
03/24/87
05/08/87
06/03/87
07/08/87
08/04/87
08/27/87
09/03/87
10/21/87

11/09/87

12/21/87
01/11/88
02/29/88
03/21/88
04/18/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE
ELEVATION

5976.81

TOP OF
CASING
ELEVATION

5978.05

STICK

up

1.26

DEPTH
OF SI

BASE

11.20

WATER
DEPTH
BELOW TOC

8.38
8.52
8.2%
8.22
8.28
8.2
7.2
7.3%
8.50
7.29
6.17
5.n
6.80
6.25
6.80
5.60
5.90
8.00
8.40
8.00
6.60
7.30
7.20
6.70

WATER .
SURFACE
ELEVATION

5969.67
5969.53
5969.80
5969.83
5969.77
5969.83
5970.83
$970.70
5969.55
5970.76
5971.88
5972.34
5971.25
5971.80
5971.25
5972.45
5972.15
5970.05
5969.65
5970.05
5971.45
5970.75
5970.85
$971.35




SATURATED THICKNESS (ft.)

SATURATED THICKNESSA IN WELL # 22-86 (SP)

100'
80
80
70 -
60 -
50 -
4C -
30 -
20

10 .
¢ T T T T T | T T 1 T
Jan-86 Apr-86 Jul-86 Oct-86 Jan-87 Apr-87 Jul-87 Oct-87 Jan-88 Apr-88

DATE




INDEX OF DATA

Boring No.. 23-86

Completed as well? Yes

D in Fil
X Log of Borehole
X Well Construction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data
and Results

Packer Test Data and Resuits

Water Level Data

F kb

Saturated Thickness Hydrographs

- SOLAR POND CLOSURE CHARACTERIZATION REPORT
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Project:

Rocky Flats Plant

LOG OF BORING NO. -

Date Drilled 9/11/86, $/19/86, 9/22/86, 9/23/86Coordinates ~ 37355.0 E 21154.4

Boring Method"

Hollow Stem Auger/NC core

Ground Surtface Elevation 5921.18

l.v. D.Dth NETOE
teet] (feet)[Type

<

!

J

-
—
-
—
-
—
~
-
—
—
-
—
-
-
—
.
commg
—
—
-

v b bl

!
1

Ll lbalala

~J
-

w Material Description

an tsntlon

esistance

(Blows/ inch)
20 40

&M§ﬁt

20 40

ARTIFICIAL FILL

0-2.5'-Sanple. Recovered
1.5/2.5'=60%. Pale
GRAVEL: reddish brown
{10R5/4) tolightolive
gray (SYS5/2) sand, silt
and pebbles; sone
quartzitecobbles:;
calcareous: poorly sorted;
anqular; unconsolidated:

drv.

2.5-5.0'~-Sanmple.
Recovered1.2/2.5'=48%.
GRAVEL: yellowishgray
(SY8/4) sand, siltand
pebbles; calcareous;
poorly sorted; angular:;
damp.

5.0~7.0'~-Sample.
Recovered 0.7/2.0'=35%,
GRAVEL: paleolive (10Y
6/2) granite and quartzite
pebbles; some sand: trace
clayandsilt; calcarecus:;
poorly sortaed:; compacted;
damp.

7.0-9.%'-Sample.
Recovered 1.7/2.5'=68%.

7.0-8.2'. GRAVEL: Sanme
as above: damp.

ARAPAHOE FORMATION

8.2-9.5'. CLAYSTONE:
paleolive (10Y6/2):
silty: calcitealong
fracturesat8.s',9.0',
and 9.5'; some dark
yellowish orange (10YR
6/6) staining; firm; Qamp.

9.5-12.0'-Sanmple.
Recovered 2.5/2.%'=100%.
CLAYSTONE: yellowishgray
togreenishgray (5Y7/2
to 5GY 6/1) : sandy and
silty inupper1.s’
increasing inclaycontent
vithdepth; somedark
yellowish orange (10YR
6/6) ironstaining;
ironstoneat 10.5¢;
calcareous layersat9.5!
and 10.7'; firm: damp.

Remarks

Project No.
106P06222

LIS

L

1 1

Checked by:

Ih .

L :

T\
lllllllljjjlllllllJlJlJllllllllllllllJl

Hydro-Search, Inc.

Page | of 7




Project:

Rocky Flats Plant

LOG OF BORING NO. -

Oate Drilled 9/11/86, 9/19/86, 3/22/86, 9/23/86 Coordinates

Boring Method .

lev.] Depth
feot] (feet)

20

llllllllllll.l_llllllllllll

N 37355.0 E 21154.4
Hollow Stem Auger/NC core Ground Surtace Elevation 59g1.18
engtration 4 Other
= Materiai Description selaiancs %ﬁ?nt Tests
yo inch
20 40 20 40
12.0~-17.0'~Sample. Frvi VUod T

. E

Remarks

Recovered 5.0/5.0'=100%.
CLAYSTONE: lightolive
gray (SYS/2) toolive
gray (5Y3/2): silty:
calcareocus layerat13.5';
tirm; damp.
17.0-22.0'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: lightolive
gray (5Y¥5/2): siley;
tracacalciteat18.1';
tracedarkyellowish
orange (10YR6/6) iron
staining; firm: damp.

22.0-27.0'-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: lightolive
gray tcolivegray (5Y 5/2
toSY3/2); silty; some
dark yellowish orange
(10YR6/6) iron staining;
some black organic
fragments; tirm; damp.

27.0-32.0'~-Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: mediumdark
gray (N4); silty; firm;
damp.

33.0-38.0'~-Sample.
Recovered 5.0/5.0'=100%.
RQD4.9/5.0'=98%.
CLAYSTONE: dusky yellow
(SY6/4) tolightolive
gray (SYS/2) tomedium
light gray (N S): trace
silt; some organic
fragments: darkyellowish
orange (10YR 6/6) mottling
inlightolivegray areas;
no apparent fractures;
moderately soft to firm:;
damp.

38.0-40.9'-Sample.
Recovered 2.0/2.9'=69%.
RQD2.0/2.0'=100%.
CLAYSTONE: medium light
gray (N5); ironstaining
at 39.0'; subvertical
fracturewith iren
staining from39.0' to
39.8'; corehas amottled
appearence with yellowish
gray (SY 8/1) stains
throughout; firmto
moderately soft; damp.

I-ossed by: T. Murphy

Project No.

106P06222

e e e e i i e ed

i 1411111

illlJ La 1111

Hydro-Search, Inc.
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Project: Rocky Flats Plant

LOG OF BORING NO. :3-

Date Orilled 9/11/86, 9/19/86, 9/22/86, 3/23/86 Coordinates N 37335.0

Boring Method.

Hollow Stem Auger/NC core

Ground Surtface Elevation

E 21156.%

5981.18

lev.] Depth
Ffeetl (feet)[Typef Log

P

Material Description

wsanes] - ctaten,

(Blows/ inch)
: 20 40

20 40

Other
Tests

wJ

p—t, 5

Lo be bbb b s bbbl ety

e 55

vl b b

-

MMM
MMM

MMM O

hlll'llll

Remarks

Project No.
106P06

40.9~-45.9'-Sample.
Recovered 2.8/5.0'=56%.
RQD1.6/2.8'=57%, .
CLAYSTONE: olivegray (5Y
4/1); trace silt; some
organic fragments:
vertical limonite filled
fracture from40.9' to
42.5'; horizontal limonite
filled fractureat41.9';
firm tomoderately soft;
damp.

45.9-50.9'~-Sample.
Recovered 4.8/%5.0=96%.
RQD4.2/4.8'=868%.
45.9'=50.2"'. CLAYSTONE:
medium (NS) tomedium
dark gray (N4). Highly
fractured interval with
limonite along fracture
planes (2 mmwide) from
48.3't049.6'; top4.0"
of core has abundant
organics (wood fragments) ;
firm; damp.

A
$0.2'-50.9'. CLAYSTONE:
dusky yellow (5Y6/4). .

50.9-55.9'-Sample.
Recovered 4.0/5.0'=80%.
RQD2.6/4.0'=65%. 50.9'~
51.5'. CLAYSTONE: light
olivegray (5Y 5/2) ; heavy
limonite along fracture
planes.

51.5'~52.6'. CLAYSTONE:
medium dark gray (N 4) .
Claystonewith interbedded

‘dusky yellow (5Y 6/4)

Clayey siltstone.
52.6'-55.9'. CLAYSTONE:
medium dark gray (N4);
silty:; occasional
subvertical fracturewith
limonite stain (up to
0.7'long); firm; damp.

55.9-60.9'~Sample.
Recovered 3.8/4.6'=83%.
RQD2.5/3.8'=66%.
CLAYSTONE: olivegray (3Y
3/2) tomediumdark gray
(N4):silty; traceiron
staining at top of core; .
firm; damp.

Logged by: T. Murphy

Frad L}

(hecked by:

R L

1INV

U Y U O O N VO O Y O Y Y O O T O O O T T T T T O 1 O 0 O O O O B

Hydro-Search, Inc. Page 3 0 7




Project: Rocky Flats Plant LOG OF BORING NO. -

Date Orilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355.0 E 21154.4
Boring Method -  Hollow Stem Auger/NC core Ground Surface Elevation 5981.18

on tutlonwr

r
"::{I ?,%%'3 SETOECre Material Description (B.Io‘w:‘!m:r; &ﬁﬁm
20 40 20 40

oJ & z . LR LR

60.9-65.5'~-Sanmple.
Recovered 4.6/4.6'=100%.
RQD 4.3/4.6'=93%,
SILTSTONE: darkgray (N
3) grading downward into
dark greenish gray (5GY
4/1) clayeysiltstone:
some organic wood
fragments:; firm; damp.

65.5-70.5'-Sample.
Recovered 5.0/5.0'=100%.
RQD3.7/5.0'=74%.
SILTSTONE: dark greenish
gray (SGY 4/1) ; clayey;
tracevery fine-grained
sand; darkgray (N 3)
clayey siltstone from
68.5t070.5'; calcareous
layerat 66.5withslight
dark yellowish orange
(LOYR6/6) iron stains:
tirm; damp.

b5

—
=y
—
-
ey
-
c—
—
———
-
o
——
o
-

70.5-75.5'-Sample.
Recovered 2.5/5.0'a50%.
RQD0.0/2.5'=0%.
CLAYSTONE: darkgreenish
gray (5GY 4/1): silty;
tracevery fine-grained
sand; highly fractured:
some organic fragmencs in
vertical fractures;
crumbly; damp.

7%5.5-80.5'~Sanmpla.
Recovered 4.8/5.0'=96%,
RQD2.3/4.8'=488%.
SILTSTONE: dark greenish
gray (5GY 4/1) ; someclay
and very fine-grained
sand; feworganics; very
pale orange (10YRB8/2)
calcareousclay layer at
77.5'; firm; damp.

|

3

|
llllllljllllllllJJllllllllllllllllllll|l

'S I AN O T T O T T

Remarks Logge

Project No.

06P06222 Hydro-Search, Inc:




Project:

Rocky Flats Plant

LOG OF BORING NO. s

Date Drillea 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355.0
Boring Method -

Hollow Stem Auger/NC core GQround Surface Elevation 5931.18

E 21154.4

A
engtration a [ 4 Other
lev.§ Depth esistance oﬁ’m
feet] (feet)[Typel Log Mnt,rlul Description (Bb;ou '"fé" o™ 4o Tests
80 ] LR I L
= o 80.5-85.5'-Sample. -
— T ] Recovered 4.6/5.0'=92%, -
'1&, s RQD2.7/4.6"'=39%,
" i SILTSTONE: darkgray (N =
— %‘ J) todarkgreenish gray -
5 3 (SGY 4/1) ; interbedded
e O g 0.1' to 0.3' beds of sandy n
— siltstone: convoluted et
=2 =3 bedding inplaces;
- p : occasional clayey . -
—— siltstone: firm; damp. -
- 85.5-90.5'-Sample. -
8 Recovered 5.0/5.0'=100%.
> — RQD1.4/5.0'=28%. =
- SILTSTONE: darkgray (N -
J) todarkgreenish gray —d
- (5GY 4/1) ; interbedded
—d sandy s.ltstone beds (0.5' o
thick: occasiocnal clayey -
- siltstone layers; organics
- throughout; calcareous -
concretions from87.8' to
- 88.4'; firm; damp. -
- -y
— L
- -
—% mny -
— 90.5-95.5'-Sample. j
Recovered 5.0/5.0'=100%.
- RQD1.2/5.0'=24%. -
— SILTSTONE: darkgray (N =
3); interbedded sandy
- siltstone and clayey -
siltstonebeds; sand is -
- = very fine-grained;
- vertical fracture from -
Y 92.5'-95.5"* due to -
- o by drilling; crumbly; firm;
- Sl damp. -
- et
e 95 Fg=d 95.5-100.5'-Sample. m
- po»F4 Recoveredd4.8/5.0'=96%. -
s RQD3.8/5.0'=76%.
- 537y SILTSTONE: darkgray (N .
-t s 3): tracevery -
gt fine-grained sand
— gﬁ,‘ throughout; some organics; .
- o OF, laminated:; lightolive -
Vel  gray (5Y6/1) mottling
o ‘:;, _;g: around organic fragments: -
- ;:_l-:t firm; damp. -
R .
s .,
- .
1M =2
s JlSK
Remarks Logged by: T. Murphy Checked by: o SAS)

P No. , , _
Hydro-Search, Inc. Page 5 of 7



Project: Rocky Flats Plant LOG OF BORING NO. :3%

- Oate Drilled 9/!1/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355.0 E 21154.4
Boring Method - Hollow Stem Auger/NC core Ground Surface Elevation 5981.18

-
engtration c” v Other
lev.] Depth esistance oﬂfut
“,J(,“') ypel Log Material Description (Bb;;/ln:éo N Tests

100 2 22§ 100.5-105.5'-Sample. LR B L
Ea Recovered 5.0/5.0'=100%.
B - RQD2.1/5.0'=42%.
ST SILTSTONE: darkgray (N
e 3) ; sandy; interbedded
- silty sandstone beds at
72+ 102.6'and103.8°
S (approximately 0.4°"
thick). sandstone layers
- consist of mediumgray (N
a = 5) very fine-grained,
< silty sand; moderately
sorted: convoluted bedding
characteristicoft
o o interbedded siltstone and
sandstone layers; some
calcareocus concretions in
sandy siltstone layers:
abundant organics; firmto
hard:; damp.
105.5~-110.5'~5Sample.
Recovered 1.2/5.0'=648%.
RQD1.9/3.2'=59%,
SANDSTONE: darkgray (N
3):; very fine-grained:
silty; clayey: lowerl.2'
of corae is clayey
siltstone; soft to firm:;
damp.
110.5-116.5'-Sanmpls.
Recovered 4.6/5.0'=92%.
Y RQDI.6/4.6'm78%,
- 110.5'~113.3'. SILTSTONE:
A dark gray (N 3); clayey;
3 increasing sand content
‘.’!".'54—__; through interval.
e 113.3'-145.5"'. SANDSTONE:
mediumgray (NS); fineto
o, very fine-grained;
occasional clay-filled
vertical fracture: moder-.
ately sorted: firm; damp.
115.5-120.5'~Sample.
Recovered 5.0/5.0'=100%.
RQD4.0/5.0'=80%. 115.5'~
116.5'. SANDSTONE:
mediuagray (NS):; fine to
very fine-grained;
moderately sorted; firm:
damp. Gradational change
togiltstoneat 116.5°'.
. 116.5-120.5'., SILTSTONE:
= darkgray (N 3): very
tine-grained:; sandy; sone
£ clay; well sorted; organic
fragments in subvertical
!‘__ fractures and horizontal
% layers; subvertical frac-
tures have slickensides:
fracturesarel.0o' tol.5'
apart.

L b la Ll

—=0

Lottt

— 110~

J
111!1[114\_"111111-111

JJllel*iﬂLlljlillllllllillllllllljllll|l

Remarks Logged by: T. Murphy Checked by:
‘ Project No.

|06P06222 Hydro-Search, Inc. Page 6 of 7




Project: Rocky Flats Plant LOG OF BOR'NG NO. -3

Date Drilled 9/11/86, 9/19/86, 9/22/86, 9/23/86 Coordinates N 37355.0 E 21154
Boring Method. Hollow Stem Auger/NC core @round Surface Elevation 5981.18

.I Depth el et

Material Description
feet (Blows/Inch)
feet] ¢ Nye 20 40 20 40

120 = LI LR

.4

120.5-125.5'=-Sanmple.
Recovered 5.0/5.0'=100%.
RQDJ.9/5.0'm78%,
SILTSTONE: darkgray (N
3) tomediumgray (NS);
Clayey: with interbedded
sandy siltstone: sand is
fine tovery fine-grained;
moderately sorted: some
organic fragments;
slickensides along
fracture planes.

125.5-130.5'~-Sample.
Recovered 4.8/5.0'=96%.
RQD4.2/4.8'=88%.
SILTSTONE: darkgray (N
3) tomediumgray (NS);
clayey: with occasional
interbedded sandy
siltstone; occasional
light brown (SYR6/4)
calcareous concretions:
moderately sorted; firm:
danmp.

s
—
——
—
J .
30

e |

TOTALDEPTH: 130.5°*

' I T

L
v
|
Ll bbb Ll L Lttt bttt ittt

!ollllllgll

14

Remarks Logged by: T. Murphy
Project No.

106P06222 Hydro-Search, Inc.




LOCATION ____ Golden, CO

106006222

PROJECT

L.O !7
%272 %7
24 Z7
n
n

: Z%

2 7

1. B

s B

Ny

38 B
1
1

=1
1
&

2§

F0

60

180

| 200

N P YW

1} 3PN

WELL =386

WELL CONSTRUCTION SUMMARY

&1 LOCATION or COORDS: ELEVATION: GROUND LEVEL 381 18"

] N 37355.0 E 21154.4 TOP OF casiNGg —2981.91

=-1 DRILLING SUMMARY: CONSTRUCTION TIME LOG:

] romaL oepry Mell: 117.00' Hole: 130.50" asK START LLISL
=] 8OREMOLE DiameTER Q00" - 32.00"; 7% QATE | TIME | DAIE | TIME
=1 32.00' - 130,50': 5 5/8" ORILLING: 1986 1986

] oRiLer _Boyles Brothers Drilling Co. | 74" auger 9/11 | 1500 {9711 |1800
xE 15865 W, Sch Averme, Golden, CO NC core 9/19 {1000 |9/23 11500
Xx (Dave_Jarvie) Reaming 9/26 | 1217 |9/26 |15l
= Mobile B-57 GEOPHYS. LOGGING: [ — | _— | — | —
_E: BIT(S) 0.00' - 32.00': TS CASING:

=] 32.00' - 130.50': Carbide bit 5" steel 9/12 11000 19712 |111s
=1 oRiLLING FLuip 0-00' = 32.00': None | 2" stainless |9/26 1637 |9/26 |1650
g 32.00' - 130.50': air/Awvater mist

SURFACE CASING _3 ' X 32.50' steel w/ lock=| mTER PLACEMENT] /26 | 1738 | 9/26 |2021
X . 9/27 | 0830 |9/27 |1037
F=| WELL DESIGN: gl ryrl e YT s
] 94SiS: GEOLOGICLOG X GEOPHYSICALLOG | OTHER:

b CASING STRING(S): C:CASING S3SCREEN Bentonite 9/26 [ 2021 }9/26 |2130
e _0.00" 32.00' Cl - : 9/26 | 1542 |9/26 | 1545
3‘;': 0.0 113.25' Q - Backer tesring| 9/23 | 1500 |9/26 |1217
Bt Lo st 1 - Cengnciog 5" | 9/12 | 1130 | 9/12 | 1225

Ry

! u\ﬂtw

b

WELL DEVELOPMENT
See Well Development Summary Sheet.

casing: c¢1 5" I.D. steel surface casing
c2 2" I.D. Sch. 5 tvpe 316 stain—

less steel, threaded and flush
jointed.

SCREEN: st 2" L.D. Sch 5 type 316 stain=

less st22!, threaded and flush
- _jointed, 0.010" wire wrap screen,
0.25' welded bottam cap.

COMMENTS:
No water encountered during drilling.

CENTRALIZERS _tore (see comments)

Top of stainless steel casing:0.73'

FILTER MATERIAL 32-%2 silica sand
112.00' - 117.50'

Buile well o NC cod: T L

cement _Portland Tvpe [ Protective casing and stainless steel
~Q.00' - 111,00' casing were bent and had to be cut. New
orHer _3/8" benconite pellets Zop of stainless steel casing: 0.08'.
111.00' - 1]2.00°
117.50' - 130.50'

HYDRO-SEARCH renceoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS
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PROGECT ND.: 2-011B-87 CLIENT: Fockwell Intarmational
ITE LOCATION: Rocky Flats Plant DATE OF SLUB TEST: 2-2-88
FIELD INVESTISATOR: K. McNeill

WELL M0.1 27-3
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PACKER TEST ANALYSIS
. WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY

TEST INTERVAL (FEET BELOW G.S.): 37.25 - 48.43
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50
: Q L
K= eccccccnne=- LN (=-=)
2(PI) (L) (H) R

1ST P1/3 TEST ,
Q = INJECTION RATE = .00055508 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 42.84 + 5.00 + 18.16 * 2.31 = 89.79
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000039 FT/MIN
K = .00000020 CM/SEC

P2/3 TEST
TEST ABORTED, PACKER FAILED

2ND Pl/3 TEST
TEST ABORTED




PACKER TEST ANALYSIS

. WELL NO. 23-86
‘ ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 44.68 - 52.35

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50

2(PI) (L) (H) R

1ST P1/3 TEST

P2/3 TEST

Q = INJECTION RATE = .00104246 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 7.67 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 48.51 + 5.00 + 21.27 ® 2.31 = 102.65

R BOREHOLE RADIUS = .14 FEET

HYDRAULIC CONDUCTIVITY = .00000085 FT/MIN
K = .,00000043 CM/SEC

Q = INJECTION RATE = .00406155 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 7.67 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 48.51 + 5.00 + 29.71 * 2.31 = 122.15
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000279 FT/MIN

K= .00000141 CM/SEC

2ND P1/3 TEST

Q = INJECTION RATE = .00009477 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 7.67 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 48.51 + 5.00 + 21.27 * 2.31 = 102.65
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000008 FT/MIN
K= .00000004 CM/SEC




PACKER TEST ANALYSIS
WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 52.35 - 63.55

MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50

Q L
K = =-m—eeceomee- LN(--)
2(PI) (L) (H) R

1SsT P1/3 TEST
: Q = INJECTION RATE = .00013539 (FEET3I/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 57.95 + 5.00 + 14.66 ® 2,31 = 96.81
R = BOREHOLE RADIUS = .14 FEET

HYDRAULIC CONDUCTIVITY = .00000009 FT/MIN
K = .00000004 CM/SEC

P2/3 TEST
Q = INJECTION RATE = .00255878 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 57.95 + 5.00 + 10.66 ® 2,31 = 87.57
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000183 FT/MIN

K= .00000093 CM/SEC

2ND P1/3 TEST

Q INJECTION RATE = .00023015 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 11.20 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 57.95 + 5.00 + 24.66 * 2.31 = 119.91
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN
K = .00000006 CM/SEC




PACKER TEST ANALYSIS
WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 66.10 = 77.30
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q T
K= ~emmeeceea—- LN (~-)
2(PI) (L) (W) R

1ST P1/3 TEST
Q = INJECTION RATE = .00033846 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 71.70 + 5.00 + 30.57 * 2.31 = 147.32
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000014 FT/MIN
K= .00000007 CM/SEC

P2/3 TEST
Q = INJECTION RATE = .00197662 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABQVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT ~
+ GAGE PRESSURE (IN FEET)

= 71.70 + 5.00 + 43.57 ® 2.31 = 177.35
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN

K= .00000036 CM/SEC

2ND P1/3 TEST
Q = INJECTION RATE = .00004062 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
- TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 71.70 + 5.00 + 30.57 * 2.31 = 147.32
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN
K = .00000001 CM/SEC




- ‘ PACKER TEST ANALYSIS
‘ WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 67.80 - 79.00
MATERIAL TESTED: ARAPAHOE FORMATION
DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q L
) R LN (==)
2(PI) (L) (H) R

1ST P1/3 TEST
Q = INJECTION RATE = .00296493 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 73.40 + 5.00 + 31.30 ® 2.31 = 150.70
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000123 FT/MIN
K= .00000063 CM/SEC

P2/3 TEST ' ©°7 FRe 20
Q = INJECTION RATE = .00000000 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE

: HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
‘ + GAGE PRESSURE (IN FEET)

= 73.40 + 5.00 + 43.90 * 2.31 = 179.81
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000000 FT/MIN
K = .00000000 CM/SEC

2ND P1/3 TEST

Q = INJECTION RATE = .00000000 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 11.20 FEET

TEST INTERVAL IS ABOVE WATER TABLE

! HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

\ + GAGE PRESSURE (IN FEET)

\ = 73.40 + 5.00 + .00 * 2,31 = 78.40
R = BOREHOLE RADIUS = .14 FEET

K = HYDRAULIC CONDUCTIVITY = .00000000 FT/MIN
K= .00000000 CM/SEC

\/

0




PACKER TEST ANALYSIS
WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
_ DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 71.80 - 83.00
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q L
K= —cceccmceeee LN (--)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00121847 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 77.40 + 5.00 + 33.02 * 2,31 = 158.68
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000048 FT/MIN
K = .00000024 CM/SEC

P2/3 TEST
TEST ABORTED

2ND P1l/3 TEST
'TEST ABORTED



PACKER TEST ANALYSIS
WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 78.00 - 79.00
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q L
K= ecoemcmceae- LN(-=)
2(PI) (L) (H) R
1sT P1/3 TEST
Q = INJECTION RATE = .00296493 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 1.00 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 78.50 + $5.00 + 31.30 * 2.31 = 155.80
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000606 FT/MIN
K= .00000308 CM/SEC

P2/3 TEST
TEST ABORTED

2ND P1/3 TEST
TEST ABORTED




PACKER TEST ANALYSIS
WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 82.72 - 93.92
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q L
K= sscccenccne- LN(--)

2(PI) (L) (H) R

1ST P1/3 TEST
Q = INJECTION RATE = .00162462 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 88.32 + 5.00 + 37.72 * 2.31 = 180.45
R = BOREHOLE RADIUS = .14 FEET '
K = HYDRAULIC CONDUCTIVITY = .00000056 FT/MIN
K = .00000029 CM/SEC

P2/3 TEST
TEST ABORTED

2ND P1/3 TEST
TEST ABORTED
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PACKER TEST ANALYSIS
WELL NO. 23-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/29/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 84.05 - 95.25
MATERIAL TESTED: ARAPAHOE FORMATION
DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q L
K= -omommccmeee LN(--) -
2(PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00208493 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.20 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 89.65 + 5.00 + 39.58 * 2.31 = 186.08
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000070 FT/MIN
K = .00000036 CM/SEC

P2/3 TEST
TEST ABORTED

2ND P1l/3 TEST
TEST ABORTED




PACKER TEST ANALYSIS
WELL NO. 23-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 09/23/86 BY: T. MURPHY
TEST INTERVAL (FEET BELOW G.S.): 104.21 - 115.40
MATERIAL TESTED: ARAPAHOE CLAYSTONE

DEPTH TO WATER (FEET BELOW G.S.): 107.50
Q L
R LN (==)
2(PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00043323 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.19 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 109.81 + 5.00 + 48.75 * 2.31 = 227.42
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000012 FT/MIN

K= .00000006 CM/SEC

P2/3 TEST
TEST ABORTED, IMPROPER PACKER SEAL

2ND P1l/3 TEST

Q = INJECTION RATE = ,00102893 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 11.19 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 109.81 + 5.00 + 48.75 * 2.31 = 227.42
R = BOREHOLE RADIUS = .14 FEET
K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN
. K= .00000014 CM/SEC




WELL
NUMBER

2386

oATE

10/01/86
11717/86
11/18/86
11/19/86
11/25/86
01/01/87
02/25/87
03/18/87
05/08/87
06/03/87
07/08/87
08/04/87
09/03/87
09/23/87
10/28/87
11/09/87
12/21/87
02/29/88
03/21/88
04/18/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE

ELEVATION

5981.18

TOP OF
CASING

ELEVATION

5981.91

ST1CK
up

0.73

DEPTH
Of SI
BASE

117.25

WATER
DEPTH
BELOW TOC

107.8
Nn.m
113.2
115.6
113.2
93.92
.25
73.00
104.4
94.02
113.0
98.60
87.80
87.80
95.10
94.90
94.50
95.00
89.70
104.9

WATER
SURFACE

ELEVATION

5874.16
5890.12
5868.66
5866.30
5868.69
5887.99
5902.56
5908.91
5877.53
5887.89
5868.86
5883.31
5894.11
5894.11
5886.81
5887.01
5887.41
5886.91
5892.21
5877.01
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SATURATED THICKNESS IN WELL # 23-86 (SP)
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SOLAR POND CLOSURE CHARACTERIZATION REPORT
‘ ROCKY FLATS PLANT, GOLDEN, COLORADO 1JULY 1988 APPENDIX B




Project:

Rocky Flats Plant

LOG OF BORING NO. -3

Date Drilled 9/12
Boring Method.

/86 Coordinates N 37354.8 E 21172.8
Ground Surface Elevation 5980.45

Hollow Stem Auger

|
| S O B O O R T S A

e 10

bl

J
|

[ T A

ARTIFICIALFILL

0-2.5'~Sample. Recovered
2.0/2.5'=80%. GRAVEL:

" yellowish gray (SY 7/2) to
lightolivegray (SY 5/2)
granitic pebbles and
coarse sand; some silt;
traceclay; base of sample
is grayish brown (SYR
3/2) ; poorly sorted; soft;
dry.

2.5-5.0'-Sample.
Recovered 0.9/2.5'=36%.
GRAVEL: yellowishgray
(S5Y7/2) tolightolive
gray (SYS5/2) granite and
quartzite pebbles; pale
greenishyellow (10Y8/2)
sandy matrix: poorly
sorted; angular; crumbly;
dry.

5.0-7.0'-Sample.
Recovered 0.0/2.0'=0%.
Large boulder prevented
sample recovery.

7.0-12.0'-Sanple.
Recovered 5.0/5.0'=100%.

7.0-7.2'. GRAVEL: Same
as above; dry.

ARAPAHOE FORMATION

7.2=12.0'. CLAYSTONE:
paleolive (10Y6/2) to
greenishgray (5GY 6/1);
silty’ some fine-grained
sand and silty sand
stringersat 7.8'; sand is
slightly calcareous;
claystone contains dark
yellowish orange (10YR
6/6) ironstaining;
calcareous pockets along
fractures throughout
sample; firm: damp.

TOTAL DEPTH: 12.0'

Remarks

Project No.
106P06222

S —

Logged by: T. Murphy

enetration Cw r Other
lev.} Deopth esistance oﬁ?nt
,"J““.) Material Description (Blows/ Inch) Tests
20 40 20 40
v FrrTrfrrrT
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T. Murphy

Golden, CO

LOCATION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

=14

=16

18

20

N

AR RRINRRNNNNN
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NN

N

SN
RN

W

NN
S S S SNNNNNNS

CRININNNNR

WELL =286

WELL CONSTRUCTION SUMMARY

N
8. % N

5.
B

LOCATION or COORDS: ELEVATION: GROUND LEVEL — 220043
N 37354.8 E 21172.8 TOP OF CaSING __2282-07"
o] DRILLING SUMMARY: CONSTRUCTION TIME LOG:
ToTAL DEPTH _Well: 7.45' Hole: 12.00" rasK STARY EINISH
7 )
BOREMOLE DIAMETER d TIME Q@%g TIME
ORILLING: %
oRILLER _ Bovies Brothers Drilling Co. | _ZX" auger _ |9/12 |.1320 19712 | 1400
15865 W, Sth Avenue
Col co J
RIG Mobile B-37 GEOPMYS. LOGGING: | __— - - —
aIT(S) I3 CASING:
2. stainless (9/12 | 1525 [9/12 | 1526
DRILLING FLUID None_

SURFACE CASING 5 X 4' steel w/ lockin
falcts]

(MMM MK
NHRHN K]

RHRURRTOOORR

] WELL DESIGN:

BASIS: GEOLOGIC LOG . GEOPHYSICAL LOG

CASING STRINGIS): C:CASING S*SCREEN
0000 295 Cl -

FILTER PLACEMENTI 9/12 | 1526 | 9/12 1530

CEMEMTING: 9712 | 1532 | 9/12 [_1535
CEVELCPMENT: 9/16 | 1650 | 9/16 1650

OTHER:

_Benconite  |.9/12 | 1530 | 9/12 | 1532
9/12 | 1520 , 9/12 | 1525

2,931 - 1,43 S| -

WELL DEVELOPMENT

See Well Development Summary Sheet.

CASING: €1 2" I:D. Sch. 5 tvpe 316 stain-
L23s sreal,farpaded apd flush

sointed

SCREEN: S1 2+ I.D. Sch. 5 cype 316 srain-
less steel, threaded and flush

jointed. 0.010"wire wrap screen
0.25' welded bottam cap.

COMMENTS:

CENTRALIZERS _Type 304 stainless steel

No water encountered during drilling.

4.3%' - 5.59'

Top of stainless steel e€asing:1.62'

FILTER MATERIAL 3242 silicg sand =
2.50' - 7.70"

Cave fram ID to 11,90

cemMent _Portland Tvpe 1

0.00' - 2,00

OTHER " Ls

2.00' - 2,30

7.70' = 11.90!

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




WELL
NUMBER

2486

DATE

09/16/86
10/13/86
11/26/86
01/01/87
02/25/87
03/18/87
05/08/87
06/03/87
07/08/87
08/04/87
09/03/87
09/26/87
10/28/87
11/09/87
12/21/87
01/11/88
02/29/88
03/21/88
04/18/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE
ELEVATION

5980.45

TOP OF
CASING

ELEVATION

5982.07

STICK

we__

1.62

DEPTH
OF S!
BASE

7.25

WATER
DEPTH

BELOW

-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

8.45
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00
-1.00

8.7

T0C

WATER
SURFACE
ELEVATION

DRY
DRY
DRY
ORY
ORY
DRY
DRY
ORY
5973.42
ORY
ORY
ORY
DRY
ORY
ORY
ORY
ORY
ORY
5973.37




SATURATED THICKNESS (ft.)
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SATURATED THICKNESS IN WELL # 24-86 (SP)

£ J G .. | o .1
J
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DATE




INDEX OF DATA

Boring No.: 25-86

Completed as well? Yes

b in_Fil
X Log of Borehole
X Well Construction Summaries

Well Development Summaries

X Hydraulic Conductivity Test Data
and Results

Packer Test Data and Resuits

X
X Water Level Data
s

Saturated Thickn_css Hydrographs

SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988

APPENDIX B




Project: Rocky Flats Plant LOG OF BORING NO. 25-86

Date Drilled  9/13/86 - 9/17/86 Coordinates y 374563 £ 21726.5
Boring Method NC Core Ground Surface Elevation 5974.45

lev.] Depth | *atatanes %&fﬁt
ev.

teet] (feet) Material Description (Blows/ Inch)

oot 20 40 20 40

LI L | L

(o]

ARTIFICIALFPILL

| 0-2.0'-Cuttings. GRAVEL:
granite and quartzite
pebbles and large cobbles;

dry.

2.0-9.0'-Cuttings.
GRAVEL: paleyellowish
brown (10YR6/2) ; clayey;
some silt and sand; 50%
fines:; dry toslightly
danmp.

|
lTJ]l'I]ll_l

9.0~11.0'-Cuttings. CLAY:
gray orange (10YR7/4);
sandy and silty; caliche
stringers; 1-2% quartzite
pebbles; danmp.

11.0-13.0'-Cuttings.
CLAY: gray orange (10YR
7/2) : gravelly: silty; 20%
quartzite pebbles; caliche
stringers; damp.

13.0-17.0'~-Cuttings.
CLAY: Same as above;
lightolive brown (SY
S/6) : damp.

TN T TE e NN

ARAPAHOE FORMATION

17.0-19.5'-Cuttings.
CLAYSTONE: moderate
yellowish brown (10YR
S/4) ; sub-plastic; damp.

L1111

19.5-20.0'~-Cuttings.
CLAYSTONE: grayish brown

20 - (S5YR3/2): plastic: moist. I I | 1

Remarks Logged by: T. Gulliver & T. Murphy

P No. -
Hydro-Search, Inc.




Project:

Rocky Flats Plang

LOG OF BORING NO.

25-86
Date Drilled 9/13/86 - 9/17/86 Coordinates N 37426.3 E 21726.5
Boring Method- C Core Ground Surtace Elevation 597445
on,t&ltlon C)X ¢ Other
lev. ] Denth Material Descrioti LRI A R
Teet] ({oet) aterial Description (Blows/ Inch)
] ypey Log 20 40 ] 20 40
20 T i LR

4 ' -
20.0-22.0'-Cuttings. =
CLAYSTONE: light grayish -

- brown (SYR6/1): firm;

. damp. -

- —

e ee——— L
22.0-37.0'-Cuttings.

- CLAYSTONE: light grayish -
brown (SYR6/1): silty; -
very wet (cored with
wvater) . -

w2 5 p—

- -

——

- ———

— 30 N
E:: -

- —

ﬂ

q -

e 35, -
ﬂ

- -

- 37.0-41.6'~Sample. -

. Recovered 0.0/4.6"'=0%. —

- ——

p— -

- -

40 i O I O O »
Remarks Logged by: T. Gulliver & T. Murphy Checked bv i SAM
B ___
Project No.
0606222 Hydro-Search, Inc. Page 2 of S
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Project: Rocky Flats Planc

LOG OF BORING NO.

2586

Date Drilled 9/13/86 - 9/17/86
Boring Method- NC Core

Coordinates N 37426.3 E 21726.5
Qround Surtace Elevation 5974.45

lev.] Depth

1eet] (foet) Material Description

on tiltlon

esistance

(Blowsa/ Inch)
20 40

c’!&,ﬁt

20 40

Other
Tests

Ll
e

41.6-46.6'-Sanmple.
Recovered 5.0/5.0'=100%.
RQD3.0/5.0'=60%.
CLAYSTONE: lightolive
gray (5Y 5/2) toolive
gray (SY 3/2); 1ight brown
todarkyellowish orange
(10YR6/6) ironstaining;
tracesilt:; ironstone:
altered claystone
concretions from
46.0~46.6'; firm; damp.

HNH

| 11 41

i~
wn

' N T O e
HMNHMNHNMHKN]

T

T
]

46.6-51.6'-Sample.
Recovered 5.0/5.0'=100%.
RQD3.6/5.0'=72%.
CLAYSTONE: light brown
(10YR6/6) grading to
mediumdark gray (N4);
ironstone from46.6-47.0';
heavy ironstainingat
48.0'; highangle
fractureswithcalcite
along fracture planes:
firm; moist.

NN
l'l

51.6-56.6"'~Sample.
Recovered 5.0/5.0'=1008%.
RQD4.3/5.0'=86%.
CLAYSTONE: grayishblack
(N 2) todarkgray (N3):;
occasional dark yellowish
orange (10YR6/6) iron
staining; some coaly
layers and fragments:
firm; damp.

!

ol I T
I

56.6-61.6'~Sample.
Recoverd 5.5/5.0°'=100%.
RQD3.5/5.0'=57%.
CLAYSTONE: grayishblack
(N2);silty; organicwood
fragments; fractures due
todrilling; firm; damp.

LI L

L1 1

—

R

=
e

FjlllJllJlJlllllllllllllllllllllllllllJL

AR

Remarks Logged by: T. Gulliver & T. Murphy

Project No.

Checked by:

10606222 Hydro-Search, Inc.

Page 3 of 5

. 2.8
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Project:

Rocky Flats Plant LOG OF BORING NO. 25-86

— Date Drilled
‘ Boring Method NC Core

9/13/86 - 9/17/86 Coordinates N 37426.3 E 21726.5
Ground 8Surface Elevation 5974.45

jov.
feeot

Depth
(feet)

rhitie éﬁ&fﬁ: Other

Material Description (Blows/ Inc Tests
YP 20 48’ 20 40

g

—6

Lllllllllrlllllllll

UL LR

€1.6-66.6"'-Sample.
Recovered ¢.0/5.0'=80%.
RQD3.4/4.0'=92%,
CLAYSTONE: lightolive

I~ 3 gray (5Y5/2);: silty;

5 occasional very

x : fine-grained sandstone

o laminations at 63.5'; cal-
- carecus at 63.0'; hard;
dry to danmp.

5 ; 66.6-71.6'~Sample.

x Recovered 5.0/5.0'=100%.
RQDS.0/5.0'=100%.
CLAYSTONE: grayishblack
x . (N3): thin interbedded
siltyclaystone and clayey
siltstone: highly

[ ] fractured with numerous

= subvertical slickensides;
crumbly to firm; damp.

\g

71.6-74.0'~Sample.
Recovered 0.0/2.4 '=0%.

74.0-79.0'-Sample.
Recovered 5.0/5.0'=100%.
RQD4.2/5.0'=85%.
SANDSTONE: dark greenish .

[ T T T

80

gray (5GY4/1) ; very
fine-grained; silty; some
clay: laminations of
siltstone; convoluted
bedding; moderately
sorted; firm; damp.

79.0-81.1'~Sample.
Recovered 2.1/2.1'=100%.
RQD1.3/2.1'=628%.
SANDSTONE: Same as ahove:
damp.

I
JljijllJlJlllllllllllllllllllllllllllJLl

BEEE BN

Remarks

Project 136?506222 Hydro-SearCh, lnc. Page 4 of 5

\W

NROX |

Logged by: T. Gulliver & T. Murphy - Checked by:




Project:

Rocky Flats Plant

LOG OF BORING NO.

.Date Drilled
Boring Method- C Core

9/13/86 - 9/17/86

Coordinates N 37426.3 E 21726.5

Qround Surface Elevation 5974.45

Depth
(f'opot)

Material Descrintion

ittty

&M{fu

20 40

4

—)

81.1-82.6'-Sample.
Recovered 1.3/1.5'=87%,
RQDO0.6/1.3'=46%.
SANDSTONE: Same as above:;
some black coal lenses;
firm:; damp.

-
K
S

X i

bl
‘*.l-

{itht

||E!h

i

po

A Al

b
ll

82.6-85.6'~Sample.
Recovered 3.0/3.2'=94%.
RQD1.3/3.0'=43%.
SILTSTONE: grayishblack
(N3); alternating
laminations of very
fine-grained sandy
siltstone and clayey
siltstone: very finecoaly
lenses; thinly bedded;
some convoluted bedding;
firm; dry todamp.

85.5-89.8'-Sample.
Recovered 2.4/4.2'=57%.
RQD0.0/2.4'=0%.
SILTSTONE: Same as above:;
dry todamp.

I
8

e b bbb bbb e b bl bs b dalda

811111[111

TOTAL DEPTH: 89.8"'

A

LU

EllljlljjlljllljllllllllJlllllllJllllJl

Remarks

Project No.
106P06222

Logged by: T. Gulliver & T. Murphy

Hydro-Search, Inc.
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=1

1 20

Goldea, CO
T. Murphy

.0

LOCATYION
PERSONNEL

Rocky Flats Plant

106P06222

PROJECT

ki LB&

WELL

WELL CONSTRUCTION SUMMARY

L ]

0‘ LOCATION or COORDS: ELEVATION: GROUND LEVEL —2974 .45

? N 37426.3 E 21726.5 TOP OF CASING 5976.55'

] DRILLING SUMMARY: CONSTRUCTION TIME LOG:

X TOTAL DEPTH Well: 82.00' Hole: 89.80' START LALIE L

xx , P TASK .

| 8oRenoLE DiameTeR 0.00° = 38.50': 7" DATE | IIME | DAIE | TIME

=] 38.50' - 89.80': 3 3/4" CRILLING: 1986 1986

:E DRILLER __Bovles Brothers Drilling Co. %" ayger 1 8/26 |1401 |8/27 11330

e 15863 W. Sth Averue NC_core 9/13 (1400 _[9/16 1700

= Golden, CO (Dave Jarvie) Reaming 9/17_| 1030 | 9/17_| 1315

3 ri6 Mobile B-57 GEOPHYS. LOGGING:|_— | — | — | —

:: BIT(S) 0.00' - 38.56': Blade blt 38.56" - CASING: ’

E: 89.80': Carbide bit 5" steel 8/27 | 1353 | 8/27 | 2!

=1 ormunG FLUID Q00" - 38,50"; Nope: 38,50' | 2l stainless | 9/17 | 1537 | 9/17 1545

={ =89.80': air/wacer mist

=} sumrace casiNG 3" x4|!_steel w/ locking | mLTER PLacEMENT] 9/17 | 1526 | 9/17 | 1804

:3 WELL DESIGN: AR— CEMEMTING: /18 10004 |9/18 | 1010

= : CEvELCPmenT: | 9/30 | 1630 | 10/1 | 095

=] easis: 650L06IC LOG X GEOPHYSICALLOG . | OTHER:

" CASING STRINGIS: C:CASING SsSCREEN Bentonite 9/17 | 1805 | 9/17 | 1816

—4 0.00' 38.%0' (I - 9/17 | 1505 | 9/17 | 1506
0.00- 59.90' C - Cementing 5" 8/27 | 1540 | 8/27 | 1606

59.90- 800" s - e

D000
UUUUUUTH IO

—100

WELL DEVELOPMENT
See Well Development Summary Sheet

casing: ¢1_3" 1.D. steel surface casing
c2 2" 1.0. Sch. S type 316 stain-
less steel, chreaded and flush

—

screeN: st 2° LD, Sch, 3 type 316 stain-
-lass sceel, chreaded and flush
ioj 0.010" wire wr.
0.25' wel boctam R
CENTRALIZERs None (see comments)

COMMENTS:
No water encoumtered during drilling.

T 4 i 1< casing: 2 t

FILTER MATERIAL 3242 silica sand

Cave from TD to 84.60°

66.10' - 83.60'

cement Portland Type I

0.00' - 64.00'

OTHER _3/8" bentonite pellets
64.00' - 66.10'
83.60' - 84.60'

HYDRO-SEARCH renoeoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




SHEET. of
CLIENT/SUBJECT . W.0. NO
TASK DESCRIPTION TASK NO
PREPARED BY DEPT DATE APPROVED 8Y
MATH CHECK 8Y DEPT DATE
METHOD REYV. 8Y DEPT DATE | DEPT DATE
(WFLL 26-%6

/‘/yc/mu/té @om/ud‘/wf./ (em/sec)= 7x 0°F

~low ra te (j,om) = 0,057.3j//"

-~
.

5.7/ 7‘ 7// é

746 -

74/0- 59?10

740

- - /
Zcreenes Liferya! (4 cetow f1)= 57.9-8&2.00

c /4/57‘ane

m/sS/ﬂj core

Sdnc/sfd’le

/V/eﬁoa/ of /}na//S/.S ) /éQ:./q'ua/-a//awc/own Ve

AFW 10-05-003/A-5/88

(D ’/SCO//J /986 - ﬁ;_? ;_:-‘,)




IWESTEEN

_ SHEET—_ of
‘ CLIENT/SUBJECT —_ W.0. NO
TASK DESCRIPTION TASK NO
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHODREV.BY _________ DEPT DATE DEPT DATE

(WELL R5-86

-Z
T (ipd/a-) = ,uq/Q - (:lbs/)‘('sO;OS'?B) = 3, 47Xi0
55

' n = 0.0593 gpm
where Q <3Pm) = 1759al/29,6 min 9p

AJ‘/: ,.75‘ Cazmee in re:/e/ua/ dl»'awc/awn //oq Jaee
= 45/‘47‘//63 cyle¢ see  a7lached /;-‘/.)7,)
-2 -3
K@ed/eez) = Ty, = 34THO /a9 = LETXIO

‘ o neve b () =220 &

#73009" 2m/ a7y s07F

K Corm y ase) = ;,57x10’34_P<//4’;z A G Pe [Eie

| ——

‘s ~ethod e /4(4 wheve N < 2.0t

So(Vt?\j Lr ® For A <L 0.0l
& n-3
t mw\) = _r._z.—-s—-; M—‘D /O % 1440W\‘.'\ . 2.4&2 =al
B 4 T w4 (2470072 (00) T 72
= IXQ VY\.II\'
. vy -
wheve ’c-"-t) = (——3%‘\(1‘!': (0.1565(:1'
Y
\-? = /0-3 dssamed S fow condined 4{(.-{8'
‘ AS /3 baSeJ on ,gauﬂ/s wheve T> /303 min.

AFW 10-08-003/A-9/88
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Residual Drawdown (ft.)

WELL 25—86

o a
nun% d

0 aa o

Q.2

Q.4

log(T/T*)

a6




(ft.)

Water Depth Below Ground Level

WELL 25-86

—83 1 T T | 1 T T T | T T T | | T |

) G4 c8 1.2 1.6 2 2.4 28
(Thousands
Time After Drawdown (min.)

3.2




T ™
Time T Prime
(min.) (min.)
37.00 7.50
38.00 8.50
39.00 9.50
40.00 10.50
41.00 11.50
42.00 12.50
43.00 13.50
44.00 14.50
45.00 15.50
47.00 17.50
49.00 19.50
51.00 21.50
53.00 23.50
55.00 25.50
57.00 27.50
59.00 29.50
61.00 31.50
63.00 33.50
65.00 35.50
70.00 40.50
75.00 45.50
80.00 50.50
85.00 55.50
90.00 60.50
95.00 65.50
100.00 70.50
105.00 75.50
110.00 80.50
115.00 85.50
125.00 95.50
135.00 105.50
145.00 115.50
155.00 125.50
165.00 135.50
175.00 145.50
185.00 155.50
195.00 165.50
205.00 175.50
215.00 185.50
230.00 200.50
245.00 215.50
260.00 230.50
275.00 245.50
290.00 260.50
305.00 275.50
1303.00 1273.50
1602.00 1572.50
3061.00 3031.50

WELL 25-86
Water s!
Level Rsd Drwdn
(£t.) (ft.)
82.75 8.71
81.78 7.74
81.77 7.73
81.63 7.59
8l1.61 7.57
8l1.61 7.57
8l.61 7.57
81.60 7.56
81.57 7.53
81.37 7.33
81.30 7.26
8l1.28 7.24
81.25 7.21
81.22 7.18
81.13 7.09
81.10 7.06
81.03 6.99
80.97 6.93
80.92 6.88
80.82 6.78
80.68 6.64
80.61 6.57
80.56 6.52
80.49 6.45
80.44 6.40
80.39 6.35
80.35 6.31
80.31 6.27
80.26 6.22
80.22 6.18
80.14 6.10
80.09 6.05
80.02 5.98
80.01 5.97
79.97 5.93
79.94 5.90
79.92 5.88
79.89 . 5.85
79.86 5.82
79.80 5.76
79.76 5.72
79.72 5.68
79.68 5.64
79.66 5.62
79.62 5.58
78.20 4.16
77.89 3.85
76.81 2.77

log(T/T')

0.69
0.65
0.61
0.58
0.55
0.53
0.50
0.48
0.46
0.43
0.40
0.38
0.35
0.33
0.32
0.30
0.29
0.27
Q.26
0.24
0.22
0.20
0.19
0.17
0.16
0.15
0.14
0.14
0.13
0.12
0.11
0.10
0.09
0.09
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.05
0.05
0.04
0.01
0.01
0.00




f

AQUIFER TEST DATA.

TYPE OF AQUIFER TEST,

G O B G
HOWOMEASURED _______ “Gecfgm

HOW W.L.'s MEASURED

ra—

OEPTH QF PUMP/AIRPIPE

ey D5

PUMPING or we
PUMPING ,
page 72

or._ 2

fm_&.x_

RAD./OIST. OF/FROSS PUMPING PUMP ON: daate /225G
MEAS. POINT FOR W.L.'s PUMP OFF: date _/Z-08 ___ time_A %30
ELEVATION OF MEAS. POINT OURATION OF AQUIFER TEST =
TIME WATER LEVEL DATA a
1= STATIC WATER LEVEL > —d DISCHARGE g: . COMMEN
HEAH K awm@ﬁ" sorw READ-| o i b, §%0p
oS x| 7 5o ot7f< - T2t
- 3 ATy L T
106 | 2o - ~ AT~ AulT.4 |
N [ AS aarry | . 1 ¢ T
\\ DY 4 22 y '
S L e2e - -
- [ 1y:.08 20 _RTD - NS
{tne) .5 o T ~ K1l
Uoq'| #o et - '
1 el » W-m N [ &
2 110 20 TS
z i "
§ g MIL. 45-0 _"'5 . . #
S-¢ | hp I'7 eotdzg (% 75 | £7) IR gl
s o7 ag 40 'suww | 224 Py
44 ¢-2 40+ ~ Lae 727 w
wy 1S 1n lens » VBerd | 759 -
T - s &0 bz 1227 —
S 3y 2 2a B\ MGl | 727
e | i\ 8.6/ | 757 -
g | 1105 W)} 8leo | 750 -
14201 <5 26041 DY &5y | 253 .
l 7 opat gew7 | 733 o/
zZ4 | /o &o4 2 &0 At30 | 726 A5
1 | 2/ (o s 728 &ze | 225
1 | 23 waﬂ ? a.25 721
1\ 2 4 272 1A | 778
> | 27 &4 743 4.3 | 209
nxé | 29 804 2,60 oo | Za 3
Uikl 3/ W.a3 .9
11 33 (w277 8asy £93
i | Bor 202 8092 | 6.8
= w#¢ | 20 sor 212 oz &7 2
5 70 | e 20 8068 | sot '
& 755 | % B4 20 eacl |c. 57
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LOCATION

PROJECT

AQUIFER TEST DATA

TYPE OF AQUIFER ns-r_ﬁ_«a.ﬂf&L_@L__
HOWQMEASURED ________ “ gee Rty

HOW W.L.% MEASURED -
RAD./DIST. OF/FROM PUMPING WELL d

MEAS. POINT FOR W.L."s

ELEVATION OF MEAS. POINT

o Y

weLL _£99&
PUMPING or OBSERVATION WEL
PUMPING

PAGE Cor_2
OEPTH OF PUMP/AIRPIPE
PUMP ON: date _27=72A8¢ time
PUMP OFF. dote _ 2277285 time

OURATION OF AQUIFER TEST

PERSONNEL

HYDRO-SEARCH

~

TIME WATER LEVEL DATA ]
Lz ot t'z0 | sramc watenieve 25 |DISCHARGE €=l COMMENT
: G v v READING WATER | o o REA @ §
zse | & 850}, 76 | /.50 daze | £22 28
1296 | ¢ s 4T2 san | im £
L 1o 8 ¢/.64 DN | CH
1y | 1€ E‘ > o.09 | &os
1300 | 125 /52 80.az | £
122 1 13 b0 228/ o/ 277
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PACKER TEST ANALYSIS
WELL NO. 25-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/06/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 35.88 - 47.06
MATERIAL TESTED: ARAPAHQE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 69.92
Q L
K= se=mmecwcee- IN(=-=)
2(PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00128193 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 41.47 ¥ 9.00 + .00 * 2.31 = 50.47
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000153 FT/MIN
K = .00000078 CM/SEC
P2/3 TEST
Q = INJECTION RATE = .00407424 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 41.47 + 5.33 + 5.00 * 2.31 = 58.35
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000421 FT/MIN
K = .00000214 CM/SEC
2ND P1/3 TEST. '
Q = INJECTION RATE = .00050092 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
- + GAGE PRESSURE (IN FEET)

= 41.47 + 6.87 + .00 * 2.31 = 48.34
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000063 FT/MIN

K= .00000032 CM/SEC




| PACKER TEST ANALYSIS
1 WELL NO. 25-86

ROCKY FLATS PLANT JOB NO. 106P06222
, DATE TESTED: 9/06/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.):  48.05 - 59.23
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.):  69.92
Q L
) LN (--)
2 (PI) (L) (H) R
1ST P1/3 TEST
Q = INJECTION RATE = .00001692 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET

TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 53.64 + 10.70 + .00 * 2.31 = 64.34
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000002 FT/MIN

: K = .00000001 CM/SEC

\

| P2/3 TEST

| Q = INJECTION RATE = .00005802 (FEET3/MIN)

. L = LENGTH OF TEST INTERVAL = 11.18 FEET

| TEST INTERVAL IS ABOVE WATER TABLE

| HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT

| : + GAGE PRESSURE (IN FEET)

| = 53.64 + 5.33 + 10.30 * 2.31 = 82.76

| R = BOREHOLE RADIUS = .16 FEET '

‘ ,

? K = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN

| K = .00000002 CM/SEC
| ,

| 2ND P1/3 TEST
TEST ABORTED




PACKER TEST ANALYSIS
] WELL NO. 25-86
ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/06/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 58.86 - 70.04
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.):  69.92

2 (PI) (L) (H) R

1sT P1l/3 TEST

Q = INJECTION RATE = .00005802 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 11.18 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 64.45 + 10.84 + .00 * 2.31 = 75.29
R = BOREHOLE RADIUS = .16 FEET
= HYDRAULIC CONDUCTIVITY = .00000005 FT/MIN
K= .00000002 CM/SEC

P2/3 TEST

Q = INJECTION RATE = .00187212 (FEET3/MIN)

L = LENGTH OF TEST INTERVAL = 11.18 FEET

TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 64.45 + 5.33 + 12.00 ® 2,31 = 37.50
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000116 FT/MIN

K = .00000059 CM/SEC
2ND P1/3 TEST

Q = INJECTION RATE = .00078693 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
- TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 64.45 + 8.69 + .00 * 2.31 = 73.14
R = BOREHOLE RADIUS = .16 FEET

-K = HYDRAULIC CONDUCTIVITY = .00000065 FT/MIN
K= .00000033 CM/SEC




PACKER TEST ANALYSIS
WELL NO. 25-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/06/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 69.36 - 80.54
MATERIAL TESTED: ARAPAHOE SANDSTONE
DEPTH TO WATER (FEET BELOW G.S.): 69.92
Q L
K= cceocarcac=- LN (==)
2(PI) (L) (H) R

1sT P1/3 TEST
Q = INJECTION RATE = .00006092 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)

= 74.95 + 10.67 + .00 * 2,31 = 85.62
R = BOREHOLE RADIUS = .16 FEET
K = HYDRAULIC CONDUCTIVITY = .00000004 FT/MIN

K = .00000002 CM/SEC

pP2/3 TEST
Q = INJECTION RATE = .00993387 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS ABOVE WATER TABLE
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET) ‘

= 74.95 + 5.33 + 15.00 * 2,31 = 114.93
R = BOLEHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000521 FT/MIN
K= .00000265 CM/SEC

2ND P1/3 TEST
Q = INJECTION RATE = .00213231 (FEET3/MIN)
_ L = LENGTH OF TEST INTERVAL = 11.18 FEET
- TEST INTERVAL IS ABOVE WATER TABLE

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 74.95 + 10.06 + .00 * 2,31 = 85.01

R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000151 FT/MIN
K= .00000077 CM/SEC




PACKER TEST ANALYSIS
WELL NO. 25-86

ROCKY FLATS PLANT JOB NO. 106P06222
DATE TESTED: 9/06/86 BY: T. GULLIVER
TEST INTERVAL (FEET BELOW G.S.): 83.29 - 94.47
MATERIAL TESTED: ARAPAHOE CLAYSTONE
DEPTH TO WATER (FEET BELOW G.S.): 69.92

2(PI) (L) (H) R

1sT P1/3 TEST

P2/3 TEST

Q = INJECTION RATE = .00038077 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 69.92 + 10.60 + .00 ®# 2,31 = 80.52
R = BOREHOLE RADIUS = .16 FEET.
= HYDRAULIC CONDUCTIVITY = .00000029 FT/MIN
K= .00000014 CM/SEC
|
Q = INJECTION RATE = .00782772 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT
+ GAGE PRESSURE (IN FEET)
= 69.92 + $5.33 + 18.90 * 2,31 = 118.91
R = BOREHOLE RADIUS = .16 FEET ‘
K = HYDRAULIC CONDUCTIVITY = .00000397 FT/MIN

K= .00000202 CM/SEC

2ND P1/3 TEST

Q = INJECTION RATE = .00811115 (FEET3/MIN)
L = LENGTH OF TEST INTERVAL = 11.18 FEET
TEST INTERVAL IS BELOW WATER TABLE
HEAD = DEPTH TO WATER + GAGE HEIGHT

+ GAGE PRESSURE (IN FEET)

= 69.92 + 10.20 + .00 ® 2.31 = 80.12
R = BOREHOLE RADIUS = .16 FEET

K = HYDRAULIC CONDUCTIVITY = .00000611 FT/MIN
K = .00000310 CM/SEC




‘

WELL
NUMBER

DATE

2586

09/30/86
10/01/86
10/13/86
10/21/86
10/28/86
11/705/86
11/06/86
11/07/86
11/26/86
01/01/87
02/25/87
03/18/87
05/08/87
04/03/87
07/08/87
08/04/87
08/27/87
09/03/87
11/09/87
12/21/87
01/11/88
02/29/88
03/21/88
04/18/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE
ELEVATION

5974.45

TOP OF
CASING

ELEVATION

5976.55

14{=1
w

2.10

DEPTH
OF Si
BASE

82.00

WATER
DEPTH

BELOV ToC

71.05
77.93
71.42
76.73
74.59
76.24
78.65
79.52
71.94
31.a3
23.92
21.75
35.38
27.25
71.70
26.70
32.60
31.40
28.60
28.40
21.00
36.60
27.80
40.70

WATER
SURFACE

ELEVATION

5905.50
5898.62
5905.13
5899.82
5901.96
5902.31
5897.90
5897.03
5904 .61
5964.72
5952.63
5954.80
5941.17
5949.30
5904 .85
5951.85
5943.95
5945.15
5947.95
$948.15
5955.55
5961.95
5948.75
5935.85
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INDEX OF DATA

Boring No.: 26-86

Completed as well? Yes

D in Fil
X Log of Borehole
X Well Construction Summaries
— Well Development Summaries
—X___ Hydraulic Conductivity Test Data
and Results
Packer Test Data and Results
X Water Level Data
_X__ Saturated Thickness Hydrographs

SOLAR POND CLOSURE CHARACTERIZATION REPORT
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988

APPENDIX B




Project:

Rocky Flats Plant

LOG

OF BORING NO.

26-86

Date Drilied
Boring Method

8/22/86

Hollow Stem Auger Ground

Coordinates

N 37425.8 E 21737.2
Surface Elevation 5974 .48

lev.}] Depth
Ffaet (teet)

Material Description

ongtration
esistance

ofifent
e+
(Blows/ inch)

20 40 20 40

Other
Tests

C

tlata bl

|
llllllllluilllLllll

1
i

'

L1l

ARTIFICIALFILL

0-1.5'~-Sample. Recovered
1.3/1.5'=287%. GRAVEL:
light brown (5YR6/4)
granite and quartzite
pebbles and cobbles;
sandy: poorly sorted:
angular to subangular;
dry. '

1.5-4.0'-sample.
Recovered 0/2.5'=0%.

4.0-7.0'-Sample.
Recovered 2.6/3.0'=87%.

4.0-4.5".
ary.

Same as above;

LI BRI R

4.5-7.0'. SAND: very
paleorange (10YR8/2) to
grayish orange (10YR7/4);
very coarse to fine-~-
grained: somegranite and
quartzite pebbles and
cobbles; silty; grades
intodark yellow orange
(10YR6/6) sand at base of
sample:; bedding apparent
due tosizevariation:
poorly sorted: subangular
toangular; damp.

7.0-9.0'-Sample.
Recovered 0.0/2.0'=0%.

9.0-12.0'~Sample.
Recovered 3.0/3.0'=100%.

9.0~9.5",
damp.

Same as above:

Ll Lt L

ARAPAHOE FORMATION

9.5-12.0'. CLAYSTONE:
lightolive brown (5Y

5/6); somesilt; trace
sand; sand layers from
10.4-10.7' and 11.4~11.6"';
sand is very pale orange
(10YR8/2); coarse~
grained: moderately
sorted: subangular: trace
calcareous cement;

10 =

unconsolidated: soft; wet:
clayis firm: moist.

4

r—

Remarks

Project No.
106P06222

e L L L L

Crecked by: KT

Hydro-Search, Inc.

Page | of 2




Project: Rociy Flats Planc LOG OF BORING NO.

Date Drilled 3/22/86 Coordinates 37425.8 E 21737.2
Boring Method Hollow Stem Auger Ground Surtace Elevation 5974.4¢

tion (4
alstance azmm

20 40
L

Depth

(feet) Material Description

10

1

NNNNNE

i]llllnl

12.0-17.0'~Sample.
Recovered 5.0/5.0'=100%.
CLAYSTONE: mediumdark
gray (N4) withgrayish
orange (10YR7/4) and pale
olive (10YR6/2) mottling:
somesilt with very
coarse~-grained sand lenseas
less than0.2' thick;
ironstone layer at
12.9-13.2' withcalcareous
Cement:; firm; moist.

N

%
2
/:
)

NN

TOTAL DEPTH: 17.0°

ll]]ll|||]|||||||llllll~llllli|lllllllu

h ————— L“—Llllll

Remarks Logged by: T. Murphy Checked b}Eéé-_Q)_
. - ‘
Project No.

|06P06222 Hydro-Search, Inc.




Colden, CO
T. Murphy

LOCATION

106P0U6222 :
Rocky Flats Plat

PROJECT

PERSONNEL

-0

- 20

-
ol

‘g: ﬁ

Qo.'j.-.

-~—86

WELL

WELL CONSTRUCTION SUMMARY

LOCATION or COOROS:

N 37425.8

E 21737.2

ELEVATION: GROUND LEVEL —— 5976.48"
TOP OF casING _3976.49"

%)

Yo

DRILLING SUMMARY:

CONSTRUCTION TIME LOG:

TOTAL 0EpTH _Well: 11.00" Hole: 17.00" raSK START pmsh
BOREHOLE DIAMETER 74" DATE | IIME | DATE | TIME
ORILLING: 1986 1986
ORILLER __Boyles Brochers Drilling Co. Z2' auger | 8/22 (1235 |_8/22 | 1400
15865 W. Sth Avenue
Golden, CO (Dave Jarvie)
RIG Mbile B-57 GEOPMYS. LOGGING: | _—— — — —
BIT(S) Blade bic CASING:
2" stainless 8/22 1555 8/22 1556
DRILLING FLUID Noge
SURFACE CASING 3! x S' steel w/ lockin FILTER PLACEMENT] 8/22 | 1556 |_8/22 | 1504
. 8/22 1607 3/22 1611
CEMEMTING:
WEL;. DESIGN: ceveLcpment: | 9/12 | 1415 | 9/17 1110
BASIS: GEOLOGIC LOG X GEOPHYSICALLOG __ | OTHER;
CASING STRING(S): C:CASING S=SCREEN Bentonijce | 8/22 | 1604 | 8/22| 1602
0.00' 3.75' CI - 8/22 1550 8/22 1555
3,75 11.00' S -

WELL DEVELOPMENT

See Well Development Summary Sheet.

q casing: ¢1.2" I.D. .5 ¢ 3] i

ess sceel,threadad and flush

jointed.

SCREEN: st 2 L.D. .5 ¢ 16 i
less steel, threaded and flush

jointed, 0.010" wire wrap screen| COMMENTS:
0.25' welded bottam cap. Water encountered at 9.46', recorded | dav
CENTRALIZERS _Type 304 stainless steel fc eted. '
6.80' - 8.0 :
Top of stainless steel casing: 2:01°

FILTER MATERIAL 3242 silica sand

310" - 12,20'
cement __Portland Tvpe I

LCave from TD o 15.50"

0.00' - 2.20'

OoTHER _3/8" bentonite pellets
2.20' - 3.10'
12.20' ~ 15.50'

|

HYDRO-SEARCH renosoenver

CONSULTING HYDROLOGISTS-GEOLOGISTS




SHEET of
CLIENT/SUBJECT — _ W.O0.NO
TASK DESCRIPTION TASK NO.
PREPARED BY DEPT DATE APPROVED BY
MATH CHECK BY DEPT DATE
METHODREV.BY _________ DEPT DATE DEPT DATE
W/ELL Ré -8

///\a/quzc an&tcﬁuﬁ} (CM/sec) = 4 X/o'y
jﬁﬁc lhyFor Leve/ (4# betpw 4/,)= 3.95’

Jeveened I wtesrval (L4 ke low G-‘-)-T 3.7 - 4/.00 °
3.75 - 4¢&  Geravel
4.5 - 3:4( Sa'le/

3.5 = Jiao C/a,sfov\e

Method of Ana //:/.s ; (Lzoawer/ 197% )

RFW '2-05-003:A-5 85




08:37:08.34 BAILDOWN - RECOVERY ANALYSIS FOR WELL 26-86 MON 06-22;!
[ {

* RAW DATA
WELL # 26-86

WELL DIAMETER= 7.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .75 GALLONS

LENGTH OF AQUIFER TESTED= 7.05 FEET

VALUE OF HO= 6.85 FEET¥

STATIC WATER LEVEL= 3.95 FEET

LENGTH OF SCREEN= 7.25 FEET

WATER TABLE TO BOTTOM OF WELL= 7.05 FEET
} i L, a re€cover: of ©.75 aallene 18 4.0 dee?. Becauze *this s
* The He c’,/“/‘qzie'ddwre:dul dvnu/n!oun recovlea (L85 Teqt) af T 4SS minuter, Hy
less  than A SIUG TEST DATA: 4. feem cer ar G425 Feel <4y ths  anai gic.

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)
12. 5.30 10.80 15.50
12, 6. O 10.60 16.00 )
12. 6.30 10.51 16.50
12. 7. O 10.45 17.00
12. 7.30 10.38 17.50
12. 8. © 10.35 18.00
12. 8.30 10.30 18.50
12. 9. ©O 10.25 19.00
12. 9.30 10.22 19.50
12.10. O 10.08 20.00
12.11. O 10.05 21.00
12.12. O 10.02 22.00
12.13. 0O 9.94 23.00
12.14. O 9.90 24.00
12.15. © 9.90 25.00
12.16. O 5.84 26.00
12.17. © 9.82 27.00
12.18. 0O 9.82 28.00
12.19. 0O 9.74 29.00
12.20. O 9.69 30.00
12.22. 0O 3.65 32.00
12.24. O 9.62 34.00
12.26. © S.59 36.00
12.28. © 9.50 38.00
12.30. © 9.50 40.00
12.32. © 9.45 42.00
12.34. © 9.45 44 .00
12.36. © 9.44 46 .00
12.38. © 5.41 48.00
12.40. O 9.41 50.00
12.45. O 9.329 55.00
12.50. © 9.34 60.00
12.55. 0 9.31 65.00
13. 0. O 9.26 70.00
13. 5. 0 9.23 75.00
13.10. O 9.22 80.00
13.15. © 9.18 85.00
13.20. O 9.15 30.00
13.25. O 9.14 $5.00
17 T Al L | AT aYal




b

13.55.
14, 5.
14.15.
14.25.
la.35.
14 .45,
14.5S.
15. S,
15.20.
15.35.
32.12.
37 .26.
&61.33.
xx%x43,
xxkx20 .
xXX%X19,

*xx%x28_ 0

[eNeoNelNoNoNeoNoNoNeNoNeNoloNoXoNo N

- -

9.02
9.00
8.99

8.99
8.98
8.96
8.96
8.%96
8.93
8.92
8.82
8.75
8.78
8.93
8.90
8.97
8.90

- N
125.00

135.00
145.00

155.00
165.00
175.00
185.00
195.00
210.00
225.00
1222.00
1536.00
2983.00
7013.00
7410.00
8429.00
8808.00




08:37:16.25 BAILDOWN - RECOVERY ANALYSIS FOR WELL 26-86 MON 06-20-1

WELL # 26-86

WELL DIAMETER= 7.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .75 GALLONS
LENGTH OF AQUIFER TESTED= 7.05 FEET

VALUE OF HO= 6.85 FEET

STATIC WATER LEVEL= 3.95 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) . (1/MINUTES)
15.50 10.80 6.85 1.000 065
16.00 10.60 6.65 971 063
16.50 10.51 6.56 958 061
17.00 10.45 6.50 949 059
17.50 10.38 6.43 .939 .057
18.00 10.35 6.40 934 056
18.50 10.30 6.35 927 054
19.00 10.25 6.30 920 053
19.50 10.22 6.27 915 .0S1
20.00 10.08 6.13 895 050

| 21.00 10.05 6.10 891 048
’ 22.00 10.02 6.07 .886 045
23.00 9.94 5.99 .874 043

24.00 - 9.90 5.95 .869 042

25.00 9.90 5.95 .869 040

26.00 3.84 5.89 .860 038

27.00 9.82 5.87 .857 037

28.00 9.82 5.87 .857 036

29.00 9.74 5.79 .845 034

30.00 9.69 5.74 .838 033

32.00 9.65 5.70 .832 031

34.00 9.62 5.67 .828 029

36.00 9.59 5.64 .823 028

28.00 9.50 5.55% .810 026

40.00 9.50 5.55 .810 025

42.00 9.45 5.50 .803 024

44 .00 $.45 5.50 .803 023

46 .00 9.a4 5.49 .801 022

48.00 9.41 5.46 .797 021

50.00 . 9.41 5.46 .797 020

$5.00 9.39 5.44 .794 o18

60.00 9.34 5.39 .787 017

65.00 9.31 5.36 .782 015

70.00 9.26 5.31 .775 ol4

75.00 9.23 5.28 L771 o013

80.00 9.22 5.27 .769 013

85.00 9.18 5.23 .764 012

' : 90.00 9.15 5.20 .759 oLl
‘ - 95.00 9.14 5.19 .758 011l
105.00 5.11 S.16 .753 010

115.00 9.06 5.11 .746 009

125.00 9.02 5.07 .740 008

135.00 9.00 5.05 .737 007

8.




A0 . vy
175.00
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195.00
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225.00
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1536.00
2983.00
7013.00
7410.00
8429.00
8808.00

&N e HELELEDLLELLELULNVVLU
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.01
.01
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.97
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.02
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.723
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. 006
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08:37:23.83 BAILDOWN - RECOVERY ANALYSIS FOR WELL 26-86 MON 06-20-1988

WELL # 26-86

PERMEABILITY BASED ON COOPER. BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=S.00E-04/ MATCH TIME (IN MINUTES)
. STORAGE COEF= 7.61E-02*% ALPHA
COMPUTER CALCULATES
ALPHAz .10 MATCH TIME= 1.52E+03
PERMEABILITY= 3.29€E-07 CM/SEC
STORAGE COEF=7.6lE-03
CORRELATION NUMBER= .98

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=7.88E-04 / LAG TIME
BOUWER PERMEABILTY=1.30€E-03 x -SLOPE

COMPUTER CALCULATES
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION

FOR X ON Y: HVORSLEV PERMEABILITY=1.&4B8E-08 CM/SEC
, BOUWER PERMEABILITY=z9.45E-09CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=1.02E-07 CM/SEC
BOUWER PERMEABILITY=6.20E-08 CM/SEC
AVERAGE HVORSLEY PERMEABILITY=2.89E-08 CM/SEC
AVERAGE BOUWER PERMEABILITY=3.57E-08 CM/SEC
REGRESSION STATISTICS

X ON Y
INTERCEPT=z -.09
SLOPE=-7.26E-06
Y ON X
INTERCEPT=z -.06
SLOPE=-4.76E-05
CORRELATION COEFFICIENT= -.39
CALCULATIONS INDICATE THAT A VALUE OF 8.70 FEET FOR HO

OR A VALUE OF 1.774 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS -

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METH

PERMEABILITY=5.74E-04 / SLOPE
PERMEABILITY=2.11E-05 CM/SEC
REGRESSION STATISTICS
X ON Y
INTERCEPT= 4.88
SLOPE= 2.71E+01
Y ON X
INTERCEPT= 4.88
SLOPE= 2.74E+01
CORRELATION COEFFICIENT= .99




08:38:22.87

x METHOD
METHOD
METHOOD
METHOD

BAILDOWN - RECOVERY ANALYSIS FOR WELL 26-86

PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3

2.89E-08 3.29E-07 7.61E-03 2.11E-05

1 IS HVORSLEV

2 IS COOPER, BREDEHOEFT, AND PAPADOPULODS
3 IS FERRIS AND KNOWLES

4 IS BOUWER

MON 06-20-1

PERMEABILITY
METHOD 4

3.57€E-08
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WELL
NUMBER

DATE

2686

01/27/86
09/12/86
09/13/86
09/15/86
09/16/86
09/17/86
09/18/86
10/13/86
11/12/86
11/26/86
01/01/87
02/25/87
05/08/87
06/03/87
07/,08/87
08/04/87
08/27/87
09/03/87
10/21/87
11/09/87
12/21/87
01/27/88

02/29/88 .

03/21/88
04/18/88

ROCKY FLATS SOLAR PONDS

WATER LEVEL SUMMARY

GROUND
SURFACE

ELEVATION

5974.48

TOP OF
CASING

ELEVATION

5974.49

STICK

we__

2.01

DEPTH
OF s1I
BASE

11.00

WATER
OEPTH

8ELOW

11.60
11.34
11.54
11.45
11.63
11.66
11.67
11.86
11.60
11.32
10.71
10.54

9.48
18.25
10.20
10.80
10.70
10.20
11.50
11.60
11.60
11.60
10.80
10.70
10.40

10C

WATER
S